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ABSTRACT

INTRODUCTION: One major complication after cleft lip.repair is a hypertrophic scar which negatively affects patient’s
appearance, psychology and function. Several techniques-have been proposed to improve lip scar such as steroid and laser therapy,
none have been effective.

AIM OF THE STUDY : To evaluate the effect/of Botulinum Toxin injections in.reducing lip scar following cleft lip repair via
study group and control group.

MATERIALS AND METHODS: A randomized controlled clinical trial was performed on a total of twenty-two patients, eleven
patients were injected with Botulinum Toxin in lip-muscles preoperatively (Study group), and the other eleven patient performed
the surgical treatment of cleft lip without Botulinum Toxin injection (Control group.) The sample was selected conveniently to fulfil
a list of inclusion and exclusion criteria. Scars were assessed at two weeks, three months and six months postoperatively regarding
Vancouver Scar Scale, Visual Analogue Scale, scar width and lip height measurements.

RESULTS: At three months and six months postoperatively, the study group showed significantly better results than control group
concerning Vancouver Scar Scale, Visual Analogue Scale, scar width and lip height measurements (p < 0.05.)

CONCLUSION: Preoperative injection with Botulinum Toxin results in better esthetic outcome regarding the cleft lip repair.
Trial Registration: Clinical trial.gov registration ID #NCT05559281.
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INTRODUCTION

Surgery is the only method to treat-a cleft lip,
unfortunately a hypertrophic scar results (1).

This scar leads to deformed philtrum, asymmetry in
Cupid’s bow, and a tight upper lip (2) which later

during healing phase like lip taping. Despite these
methods, a scar was still observed (6).

Gassner et al introduced another method in
controlling the activity of facial muscles via the

restricts growth and development of maxilla (3).
During searching the literature review, it was
noticed that most scar management articles for cleft
lip restoration have concentrated on treating the scar
rather than preventing it from occurring in the first
place. However, treatments carried out during
surgery tend to be more effective than those carried
out after the scar has developed (4).

Many methods were described to improve lip scar
including steroid and laser therapy (5). Other
methods aimed in controlling muscular activity
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use of Botulinum toxin type A (BTA) injections
(7). BTA is a powerful neurotoxin produced by the
gram-positive bacteria Clostridium Botulinum. It is
widely used in medicine primarily in reducing the
appearance of facial wrinkles (8).

BTA was shown to be safe in children at a dose of 1
unit/kg (9).

Actions of BTA include; inhibition of acetylcholine
secretion at the neuromuscular junction thus causing
muscle relaxation, inhibition of nor-epinephrine
secretion therefore increasing circulatory perfusion
and wound healing (10). The toxin has reversible
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paralytic effect with a peak at 1-2 weeks after
injection and duration of three months (11).

The aim of study was to evaluate clinically the
effect of BTA injections in reducing lip scar
following cleft lip repair via study group and
control group. The null hypothesis stated there was
no statistically significant difference in terms of
scar reduction either using the injection of BTA
before cleft lip repair or without its injection.

MATERIALS AND METHODS

This study was a randomized controlled clinical trial
with two groups (Study group and control group)
with 1:1 allocation ratio. This study was reported
according to CONSORT guidelines.
(http://www.consort-statement.org).  This  study
followed Declaration of Helsinki 1975, as revised in
2000. The patient’s legal guardian received
information about the benefits and risks of the
intervention, signed informed consent and was
ensured of data confidentiality. This research was
approved by the Ethics Committee, Faculty of
Dentistry, Alexandria University ((International
Number IORG0008839; Ethics Committee Number
0208-01/2021) and registered at ClinicalTrials.gov
(Registration 1D #NCT05559281). Patients were
conducted at Outpatient Clinic< of Oral and
Maxillofacial Surgery Department, Faculty. of
Dentistry, Alexandria University from July 2021 till
October 2022.

The sample size was estimated according to a similar
study (12). It was estimated based on assuming 5%
alpha error and 80% study power. The mean + SD of
Vancouver Scar Scale (VSS) for patients treated with
BTA injections was 3.44+1.68 compared to 6.29+2.39
for normal saline group “Control group” after six
months follow up (12). . The sample size. was
calculated to be ten patients per group but was
increased to eleven patients to compensate patient’s
attrition. The sample size was based on Rosner’s
method (13) calculated by G. power 3.0.10 (14).

The twenty-two patients were randomly allocated
into two equal groups; study group and control
group (Simple randomization). Each patient’s legal
guardian was given a serial number in.a sealed
opaque envelope. All numbers were submitted in
the website Randomizer.org. Computed Generated
Randomization table was used to specify which
serial number belonged to which group. As a
result, the participants were blinded to which
group they belonged to.

Inclusion criteria were; patients with mild to
severe unilateral cleft lip deformity requiring
repair (15), systemically healthy (16), with or
without cleft palate. The exclusion criteria were;
Patients with syndromic type of cleft lip (17), and/
or systemic disorder.

Eleven patients were injected with BTA in lip
muscles one week preoperatively (Study group),
and the other eleven patient performed the surgical
treatment of cleft lip without Botulinum Toxin
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type A injection (Control group). All patients were
operated by the same surgeon.

The primary objective of this study was to evaluate
clinically the effect of Botulinum toxin type A
injections in reducing lip scar following cleft lip
repair. The secondary objective was to assess the
esthetic outcome via VSS, Visual Analogue Scale
(VAS), scar width and lip height measurements at
two weeks, three months and six months
postoperative.

The materials used were; Botulinum toxin type A
(Botox® allergan Inc, Irvine, California), Digital
Caliper (Qingdao Tlead International Co. Ltd
China), Lip Taping (3M Center, Building 275-4W-
02 St. Paul, MN 55144-1000 USA), Disposable
Insulin Syringe (Hunan Jinhai Medical Equipment
Co., Ltd China), 5-0 Vicryl and, 6-0 Proline
sutures (© Ethicon, Inc. Cincinnati, Ohio, United
States US0), Steri-Strip (3M Center, Building 275-
4W-02 St. Paul, MN 55144-1000 USA).
Presurgical phase

Presurgical clinical examination was performed on
all  patients extra-orally and intraorally.
Classification of the type. of cleft according to
LAHSAL (18) classification system was identified.
For wide alveolar clefts (more than 7mm), lip taping
was done preoperatively (19). The patients were
ensured fitness for general anesthesia according to
Millard’s Rule of 10 (16).

For study group, BTA was diluted with saline in a
ratio of 25U/ml 0.9% saline, and given with a dose
of 1 unit /' kg (9) of body weight 1 week
preoperatively.  Six BTA injections  was
administered to lip muscles, 5 mm either side of
the cleft, below the nasal base and above the
vermillion border (Fig. 1).

Surgical phase

Intra-examiner reliability test was done in order to
standardize the surgical phase and the
postoperative measurements (20).

Cleft lip repair was done via Fisher technique (21).
Under general anesthesia. The incisions, dissection
and suturing were done in a three-layer fashion:
mucosal, muscle, and skin.

Interrupted 5-0 Vicryl sutures were used for
mucosal and muscle layer closure whereas 6-0
Prolene interrupted sutures were used for skin
closure with Steri-strip placed on top. Nasal stent
was done immediately postoperative and was
removed with the prolene sutures one week later.
Postsurgical phase

Oral antibiotic (Amoxicillin + Clavulinic acid) and
analgesic (Paracetamol) was prescribed according to
child’s body weight (50 mg/kg body weight per day,
10mg/kg body weight per day respectively) for five
days to avoid post-operative infection and pain. The
parents were instructed to clean the wound with 0.9%
saline and apply antibiotic cream (fusidic acid) and
skin moisturizer (pantothenic acid 2%) three times
daily.

Follow-up phase

The scar was assessed at period of two weeks, three
months and six months postoperatively via VSS (22),
VAS (23), scar widths and lip height measurements
(23, 24).
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The scar width was measured at two certain points
using digital caliper, one point 1 mm below nasal

Assessed for eligibility (n=24)

sill (top) and the second point 1 mm above white T
line (bottom) as shown in (Fig. 2). * Syndromic (n-2)
The lip height measurement was done using digital —_
caliper at cleft and non-cleft side. The lip height [ Femdomied 022

was defined as distance from each peak of cupid’s
bow to virtual plane generated by the initial lateral

aspect of columellar base (Fig.3). : !
Study Group (n=11) Control group (n=11)
Injection of Botox in lip No injection of Botox
muscles preoperatively. in lip muscles
~ ==

[ 2 wecks. 3 months and 6 months.

® Vancouver scar scale
e Visual analogue scale
® Scar width
o Lip height

Statistical analyzed (n=22)
“Excluded from analysis (n=0)

chart.

T

Fire 1): Showing 6 Botox injection.

Figure (2): Showin ‘scar widths A) Top and B)
Bottom

",ﬁ

Figure (5): Showing photographs of patients A)
preoperative, B) 2 weeks, C)3 months and D) 6
months postoperatively in Study group.

Figure (3): Showing lip height at cleft side (A-B)
and non-cleft side (C-D). A) preoperative, B) 2weeks

Figure (6): Showing photograhs of patients in
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C) 3 months and D) 6 months postoperatively in
control group.

Statistical analysis

Data were analyzed by independent statician using
IBM SPSS software package version 20.0. (Armonk,
NY: IBM Corp). Shapiro-Wilk test was used to
verify the normality of distribution. Student t-test was
used for normally distributed quantitative variables
whereas Mann Whitney test was used for abnormally
distributed ones. Quantitative data were described
using range (minimum and maximum), mean,
standard deviation, median and interquartile range
(IQR). Significance of the obtained results was
judged at the 5% level.

RESULTS

This research was conducted on a total of Twenty-
two patients of age ranging from three to twelve
months and a mean age of three months. The study
group consisted of eight males and three females
whereas the control group consisted of six males
and five females. All surgical operations were
performed with no complications.

A-Vancouver scar scale

At two weeks, three months and six months
postoperatively, the study group showed.a lower
statistically significant mean average than control
group (p <0.05) (Table. 1)

B-Visual analogue scale

The study group showed a higher mean values
concerning VAS at two weeks, three months and
six months postoperative than the control group.
The results were statistically significant at three
months and six months postoperative (p < 0.05)
(Table. 2)

Table (1): Comparison' between the two studied
roups according to VSS.

Vss Study group A |Control group

Reduction of unilateral cheiloplasty scar using Botulinum Toxin

Table (2): Comparison between the two studied
groups according to VAS.

Study Control
VAS group A groupB
(n=11) (n=11)

(n=11) B (n=11)

2 weeks

Min. — Max. 40-9.0 6.0-11.0
Jimean = sD. 636157 | 8.64+150
|Median (IQR) 6.0(50-7.5) | 9.0(8.0-9.0)

3 months

Min. — Max. 2.0-6.0 6.0-9.0
|iMean + sD. 464+121 7.55+1.29

|iMedian (QR) 50(4.0-55) | 7.0(6.5-9.0)

6 months

Min. — Max. 10-5.0 4.0-9.0

327+1.19 6.18 +1.83

3.0(3.0-4.0) |6.0(50-75)
SD: Standard

IQR: Inter quartile range

deviation t: Student t-test
p: p value for comparing between the two studied
groups

*: Statistically significant at p < 0.05
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2 weeks
Mean + SD. 54+0.92 47+0.79

Median

(Min. — Max.) S@-7  5(-6)

3 months

Mean + SD. 6.8+0.98 54+081
Median 3.792 0.001"
. 7(5-98) 5(4-7)
(Min.~ Max.)
6 months

Mean + SD. 7.8 £0.60 56+1

Median 6.076" <0.001"
8(7-9) 5(5-8)

(Min. — Max.)
SD: Standard deviation t: Student t-
test

p: p value for comparing between the two studied
groups
*: Statistically significant at p<.0.05

C- scar width

Top (1 mm below nasal sill)

At two weeks postoperative, the study group
showed wider scar widths than control group.
Whereas at three months and six months
postoperative, the study group showed narrower
scar widths than control group. No significant
difference was found (P> 0.05) between both
groups.

Bottom (1 mm above white line)

At two weeks, three months and six months
postoperative the study group showed narrower scar
widths than control group. The results were
statistically significant at three months and six
months postoperatively (p < 0.05)

D-Lip height differences

The study group showed smaller differences in lip
height between cleft side and non-cleft side at two
weeks, three months and six months postoperative
than control group. The results were statistically
significant at three months and six months
postoperatively but not for two weeks
postoperatively.

DISCUSSION

When surgical incisions are made within the face,
we conceal them within skin lines to decrease
muscle pull action and achieve superior aesthetic
results. Unfortunately for cleft lip repair, the lip is
under constant tension from Orbicularis Oris
muscle resulting in a scar. This randomized
controlled clinical study was done to eliminate bias
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and specifically assess the influence of BTA on the
esthetic outcome.

Average age of neonates was chosen to be three
months, though this is controversial. Some
physicians treat cleft lip in late childhood, owing
to the strict postoperative instructions that need
maturity to follow (25). Others noted better
esthetic results were achieved of age no more than
four to six months (26). Treatment can’t be
performed before three months of age, because; cleft
parts would be so small that accurate adaptation
would be difficult and also fitness wouldn’t have
been achieved via rule of 10 (16, 25, 27).

For alveolar clefts wider than 7mm, lip taping was done
for six weeks. It is a non-surgical, cheap and effective
method to approximate cleft edges and thus reduces
tension on the repaired lip after cheiloplasty(15, 16, 19).
Some authors disagree with such approach and state it
increases patient’s morbidity and affects the growth of
the maxilla (28).

Ravera et al. in 2000 found that children with
unilateral cleft lip surgery had significantly higher
levels of Orbicularis Oris muscle electromyographic
activity than normal children (29).

Increased muscle activity means more pressure on the
cleft lip's healing edges. This is especially true if the
incision is perpendicular to the underlying muscle fibres'
direction (30, 31).

Galéarraga in 2009, confirmed by Electromyography
that inhibition of the orbicularis Oris muscle can be
achieved by its injection with BTA. This would
decrease the tension across wound edges and
improve scar quality. This coincide with our study, to
temporarily paralyze the Orbicularis Oris muscle with
BTA during its healing phase (32).

In 2009, Pascual and Castroviejo.established the
safety of BTA in children under the age of two.
They stated that BTA 'is.a dose-dependent drug
that is not affected by age and is one of the safest
in the area of neurology (33, 34).

However, it was difficult to choose an optimum
quantity of BTA that would reduce muscular
activity and still be the smallest given for
youngsters. Chang et al. (2014)(35) administered 1
unit/kg in three-month-old neonates, Tollefson et
al. (2006)(9) used 1 to 2 units/kg of BTAIn infants
from three to six months. Thus, accordingly in our
study we used 1 unit’/kg of body/weight diluted
with saline in a ratio of 25U/ml 0.9% saline.
Subsequently no problems were encountered.
During our work, BTA was injected one week
preoperatively. This is because BTA takes three to
seven days to start working and reach its maximum
effect (36). Meanwhile, Galarraga in 2009
administered BTA at the end of the surgical repair
because he stated children frequently suffer from
upper respiratory tract infections that often delay their
surgeries (32).

Oribicularis Oris is one major but not the only
muscle applying tension on cleft margins(37).
Others include: Levator labi superioris, Levator
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labi superioris alaeque nasi, Zygomaticus minor
and major. Thus six BTA injections were given 5
mm on either side of the cleft to affect most of the
perioral muscles (38).

By analyzing our results, the study group showed
better outcome than control group regarding VSS,
VAS, scar width measurements and differences in
lip height between cleft side and non-cleft side.
There is no statistical significance at two weeks
postoperatively between both groups. This may be
attributed to; firstly, the condition of the cleft lip
preoperatively, i.e., incomplete cleft lip would
have better results than complete cleft lip. This
runs parallel with Gian Luca (2010) who notified
that the<smaller the distance between the cleft
segments, the easier and more esthetical the repair
segments will.be (19). Secondly, insufficient time
for the active Orbicularis Oris muscle to apply
tension on the healing margins and form a scar.
However, at three and six months postoperative,
there was statistical significance between both
groups. As For the control group, the active
Orbicularis Oris muscle had. sufficient time to
apply tension and distort the healing wounds. While
in the study. group, it was temporarily paralyzed,
resulting in less pressure and thus better outcome.
This runs parallel with previous.-studies who found
better VAS scores with desirable outcome and
smaller cheiloplasty scars (9, 11, 35, 39).

Limitations of this study include; the exact
boundaries of the scar are not distinct thus
discrepancies ‘are present while measuring scar
breadth. The scar isn’t homogenous across its whole
length, thusimeasuring at those two points may not be
illustrative of the entire scar.

Other restrictions include; limited sample size and
short follow up periods. Longer follow ups are
required to see if any further distortion will occur
in the future.

Within limitations, this study concludes that
inhibition of the Orbicularis Oris muscle by injection
with Botox preoperatively reduces the tension across
the healing wound edges. This results in a repaired
upper lip with better esthetic outcome regarding VSS
and VAS, improved lip height and a narrower
cheiloplasty scar.

CONCLUSION

Within limitations, this study concludes that
preoperative injection of Botulinum toxin type A
reduces the tension across the healing wound
edges by inhibiting the Orbicularis Oris muscle.
This results in a repaired upper lip with significant
better esthetic outcome regarding VSS and VAS,
improved lip height and a narrower cheiloplasty
scar.
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