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Abstract

Post-surgical scars of cleft lip patients can lead to abnormal lip activity, which causes deficient maxillary growth. The aim of the
present study was to assess the effect of laser therapy on the appearance and electrical activity of the upper lip in cleft lip and
palate patients. Twelve patients with cleft lip and palate participated in this study. All patients had surgically repaired the cleft lip
at the age of about 3—6 months. The lip scars underwent five fractional CO, laser treatment sessions with a 4-week interval.
Improvement of the quality of the skin texture was recorded according to quartile grading scale based on photographs taken
before and 1 month after treatment. Patients’ satisfaction survey was also recorded using Patient Scar Assessment Questionnaire
(PSAQ) before and after laser therapy. Moreover, the EMG activity of the upper lip muscle was measured before and after
treatment. According to dermatologists, the improvement of scar appearance ranged from 0.5 to 3, with a mean of 1.29 +0.86.
Mean scores of the scar appearance (p < 0.001), symptoms (p = 0.003), and scar consciousness (p < 0.001) subscales of the PSAQ
questionnaire had significantly increased after treatment. The EMG recording of the upper lip had decreased significantly after
laser treatment at rest (p = 0.009) and maximum lip compression (p = 0.007). The fractional CO, laser is an effective method for
treating old scars of the cleft lip with a significant change in the opinion of patients about their scar appearance. Also, the therapy
can help to reduce the EMG activity of the upper lip at rest.
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Introduction palate patients. These mature post-surgical scars represent a
major challenge in the treatment of these patients [1, 2]. In
addition to the esthetic morbidity, the side effects and long-
term courses of therapies place an additional burden on pa-
tients with cleft lip and palate patients. Besides, it has a neg-
ative effect on the psychology, self-esteem, and quality of life
of these patients [1, 3, 4].

Scar revision with fractional CO, laser has received great
attention in recent years. It helps to rebuild the collagenous
fibers of the tissues and improves the appearance and also the
function of the scars [5—8]. On the other hand, children with
cleft lip and palate who have undergone surgical correction
during childhood often exhibit severely deficient sagittal de-
velopment in the midface. This is usually attributed to intrinsic
developmental deficiencies as well as interferences with
growth secondary to scar tissue contraction in the lip and
palate following surgery [9, 10]. Thus, lip function seems to
play an important role in the development of the maxilla.

Residual scars after primary lip surgery usually are accompa-
nied with esthetic and functional problems in cleft lip and
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Moreover, abnormal lip activity during function represents
an additional factor compromising the integrity of underlying
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dentofacial structures [11]. Therefore, it is essential to deter-
mine the function of the upper lip in patients with cleft lip and
palate by means of electromyography (EMG).

The present study aimed to evaluate the effect of CO, laser
therapy for the treatment of lip scars in cleft lip and palate
patients based on dermatologists’ and patients’ opinion and
to assess laser therapy on the electrical activity of the upper lip
at rest and function.

Methods and material

Twelve female patients with Fitzpatrick skin phototype of I1I-
IV and a mean age of 19.17 +£3.21 years participated in this
study. One patient had hypertrophic scars; two patients with
somehow contracture scar and remaining normal fine line.

All patients had cleft lip and palate and were referred to
cleft lip and palate department of University of Medical
Sciences. All patients had surgically repaired the cleft lip at
the age of about 3—6 months and the cleft palate at approxi-
mately 1 year of age. A written informed consent form was
signed by the patients or their guardians. The protocol of this
study was approved by the regional ethics committee. Patients
who received any form of treatment including systemic reti-
noid within the past 6 months, with a previous history of
adverse reaction to laser therapy, or with a contraindication
to treatment with fractional CO, laser were excluded from the
study.

Before starting the laser therapy, a standard photograph of
the lips was taken. Initially, the patients’ skin was cleaned with
70% ethyl alcohol and was anesthetized with lidocaine-
prilocaine 5% (Xyla-P® cream 5% (Tehran Chemie, Iran))
for 30 min topically.

The target scars underwent five laser treatment sessions
with a 4-week interval. Fractional CO, laser of 10,600 nm
(eCO,; Lutronic, Ilsan Techno Town, Korea) was used in this
study. This device was used in the static mode, with a power of
30 W, for two passes. In the first pass, we used spot size of
120 p, the density of 150 spots/cm?, and fluency of **80
(double frequency of beam pattern) with a 4 mm in diameter
quadrangular spot, and in second pass density of 200 spots/
cm? and 40 mJ in our protocol. All patients were prescribed
with 400-mg acyclovir tablet twice/day, 2 days before until
5 days after laser day. At the end of laser therapy at each
session, the treated areas were cooled using ice packs for
few minutes, then a combination of 1% hydrocortisone and
zinc oxide cream was applied to the target area. Also, the
topical application of post-laser repairing cream (Seagull,
Akhavi Co., Iran), which includes 10% Mimosa extract, cot-
tonseed extract, sucralfate, and allantoin as active ingredients,
4 times daily for 1 week was suggested [12]. Also, we advised
all patients to avoid sun exposure and use a sunscreen with
SPF 30-50.
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One month after the termination of laser therapy, the pa-
tients were re-examined and post-treatment photographs were
taken.

Improvement of the quality of the skin texture on photo-
graphs was rated by two blind dermatologists according to
quartile grading scale [13—16] (Table 1).

Patients’ satisfaction survey was also recorded using
Patient Scar Assessment Questionnaire (PSAQ) before initia-
tion of treatment and after laser therapy [17]. The question-
naire consisted of 3 subscales: appearance, symptoms, and
scar consciousness.

Also, electromyography (EMG) activity of the orbicularis
oris muscle was measured at the start of the study and 1 month
after laser treatment. EMG was recorded using bipolar silver/
silver chloride (Ag/AgCl) surface electrodes of Toennies elec-
tromyography (Eric Jaeger GmbH, Hoechberg, Germany).
Two electrodes were attached to the upper lip with equal dis-
tance from the philtrum at the inter-electrode distance of
15 mm on a line running from the lip commissure to the
subnasal point. A reference electrode was also attached to
the forehead or cheeks of the patients. The electromyography
activity of the muscle was recorded at rest and reciprocal com-
pression of lips. Each process was repeated five times, and the
peak electromyography value was recorded (Fig. 1).

During the EMG recording, the patients sat in the standard
position in a dental chair without head support in the assumed
natural head position. The patient’s skin was cleaned with
70% ethyl alcohol to reduce skin impedance and dried before
the placement of the electrodes. The electrodes were
interfaced with a computer, which recorded the data for further
analysis.

The paired sample 7 test was used for statistical comparison
of the electromyographic activity of the upper lip as well as
scores of the PSAQ subscales before and after laser therapy.
P <0.05 was set as significant.

Results

Improvement of the scare texture was rated by two indepen-
dent dermatologists. Mean scores were recorded. According
to the dermatologists, the improvement of scar appearance

Table 1  Assessment of the quality of the scar according to quartile
grading scale

Score Description

0 Less than 25% (minimal to no improvement)
1 25-50% (moderate improvement)

2 51-75% (marked improvement)

3 > 75% (near total improvement)
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Fig. 1 a Position of the electrodes while recording the electromyographic activity of orbicularis oris muscle. b Electromyographic recordings of a patient

at compression of the lips

ranged from 0.5 to 3, with a mean of 1.29 + 0.86 and median
of 1.25+1.38.

Table 2 shows the mean scores of the appearance, symp-
toms, and scar consciousness subscales before and after treat-
ment. The table shows that all of the scores had significantly
increased after treatment. Figure 2 also demonstrates the im-
provement of the appearance of scar tissue after laser therapy.

Table 3 shows the muscle electrical activity during rest and
maximum lip compression before and after laser therapy. As is
shown in the table, the EMG recording of the upper lip had
decreased significantly after laser treatment at rest and maxi-
mum lip compression.

Discussion

Post-surgical scars after lip closure present challenging der-
matological problems that usually require a multimodal ap-
proach to achieve desirable results. With the advent of new

treatment options, laser treatment is practiced recently by der-
matologists to deliver effective treatment with minimal ad-
verse side effects.

In the present study, we investigated the effect of fractional
CO, laser therapy on the appearance of scars of cleft lip pa-
tient. Moreover, the electrical activity of the upper lip muscle
was also measured using electromyography.

The appearance of the lip scar was assessed by two inde-
pendent dermatologists using quartile grading scale.
According to their opinion, laser therapy induced 25-50%
improvement in the appearance of the lip scars (mean score
of 1.29+0.86).

We used the PSAQ to assess the patients’ opinion about
their scar tissue. According to the patients’ opinion, the ap-
pearance of the scar tissue had improved significantly after
laser therapy. In other words, they believed that the color,
brightness, redness, texture, and prominence of the scar
matched more likely with the surrounding normal skin after
laser treatment. In terms of the size of the scar, the patients

Table 2 Mean scores of the

appearance, symptoms, scar Variable Time Mean = SD Minimum Maximum P value*
consciousness subscales, and total
improvement of the scar before Appearance B.T 16.75 £ 2.18 14 21 <0.001
and after treatment AT 23.75 £2.01 20 27
Symptoms B.T 31.00 = 2.49 27 34 0.003
AT 32.83 £2.76 28 35
Scar consciousness B.T 7.92 +1.62 6 11 <0.001
AT 1242 +£1.24 11 15
Total improvement B.T 55.67 £4.23 5 62 <0.001
AT 69.00 £ 3.86 63 75

*Paired sample ¢ test
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Fig. 2 Appearance of a lip scar a
before and b after treatment

believed that in contrast to the length of the scar, the scar width
had decreased significantly after treatment.

The patients’ overall satisfaction with the appearance of the
scar increased significantly after treatment. The symptoms of
the scar including itching, pain, and loss of sensation did not
seem to change significantly after laser therapy. Considering
that all patients had old scars following post-surgical closure
of the cleft lip soon after the birth, this finding was relatively
expectable.

On the other hand, patients’ consciousness of the scar re-
vealed a significant improvement after treatment. In other
words, patients believed that their scar had become less no-
ticeable for themselves and others, and they tried less fre-
quently to hide their scar after laser treatment.

Ryu et al. [18] evaluated the effect of fractional CO, laser
treatment of caesarean section scars. Similar to our findings,
photo-evaluation found that the laser-treated scars significant-
ly improved. They believed that scar remodeling is initiated
1 month after laser treatment. However, the overall scar im-
provement is concealed until the color changed induced by
laser resolves at 6 months.

The present study estimated the functional condition of the
repaired cleft lip by electromyographic analysis. We used sur-
face electrodes because they are noninvasive and are better
accepted by the patients. Besides, there is no special advan-
tage in using intramuscular electrodes when examining the
muscles of the lip. We found that the electromyographic ac-
tivity of the upper lip significantly decreased at rest and max-
imum compression after laser therapy. This could be due to the

decreased volume of the scar tissue following laser treatment.
It seems that fractional CO, laser reinforces the normal surface
reconstruction of the skin tissue.

Post-surgical scar after primary lip repair usually results in
a certain degree of tension that is transferred to the underlying
maxilla, which may significantly interfere with normal max-
illary growth. The decrease of EMG activity of the upper lip at
rest can probably diminish the negative effect of the scar tissue
on the normal growth of the maxilla [9, 10]. However, EMG
activity of the upper lip during maximum lip compression
does not seem to significantly affect the normal jaw growth.

Fractional CO, laser therapy of the burn scars has been
reported to change the upper dermis with newly formed der-
mal papilla, which is characterized by improvement in clinical
surface smoothness and skin tension [19]. On the other hand,
Karmisholt et al. [20] reported decreased thickness of the burn
scar after fractional CO, laser treatment. In the present study;, it
was not possible to evaluate the histologic response of the scar
tissue to laser therapy.

The results of the present study should be interpreted cau-
tiously due to the small sample size. Further studies with larg-
er sample size and longer follow-up visits are recommended.

Conclusion
The fractional CO, laser is an effective method for treating old

scars of the cleft lip with a significant change in the opinion of
patients about their scar appearance. Also, the therapy can

Table 3 Muscle electrical activity

during rest and maximum lip Position Time Mean + SD Minimum Maximum P value*
compression before and after laser
treatment Rest B.T 73.3 +£26.8 25 120 t=3.17
AT 48.7 £22.7 20 80 P=0.009
Maximum compression B.T 562.5 1524 300 850 t=3.28
AT 4458 + 96.4 250 550 P=0.007

*Paired sample 7 test

B.T., before treatment; A. 7., after treatment
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help reduce the EMG activity of the upper lip at rest which can
probably decrease the inhibitory effect of the scar tissue on the
maxillary growth in younger patients.
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