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INTRODUCTION
A hypertrophic scar is the pathological result of tissue 

fibrosis in the wound healing process. It can cause local tissues 
to protrude above the surface of the skin, which affects the 
patient’s appearance. It also restricts joint movement in all 
directions and hampers facial expression muscles, thereby 
impacting daily communication. Additionally, it may lead to 
organ dysfunction, seriously affecting both the physical and 
mental health of patients.1, 2 Whether in Western or Eastern 

countries; people have long been troubled by hypertrophic 
scar. The scar can grow rapidly within 3-6 months after the 
wound heals slowly retreating, causing red tension in the skin 
and even itching.3 The insufficient comprehension of its 
formation mechanism and biological attributes has made it a 
subject of extensive research both domestically and 
internationally. Research has indicated that the pressure 
exerted in the vicinity of the wound during the wound-healing 
process is the most crucial factor in developing hypertrophic 
scars. Consequently, increased pressure surrounding the 
wound increases the likelihood of hypertrophic scar formation.4 
In vitro experiments have shown that excessive pressure can 
inhibit fibroblast apoptosis promote cell migration and wound 
fibrosis.5 the treatment mainly includes compression therapy, 
laser therapy, drug therapy, surgical therapy, cryotherapy 
radiotherapy, etc.6 Liquid nitrogen cryotherapy has also 
become popular in recent years. Its principle is that low 
temperature can shrink blood vessels and induce cell apoptosis 
of hyperplasia scar tissue, thus achieving the purpose of 

ABSTRACT
Objective • Maxillofacial-neck hyperplastic scars have long been a 
persistent concern among individuals in both Western and Eastern 
countries. These scars exhibit rapid growth within 3-6 months following 
wound healing, subsequently receding at a slower pace, leading to skin 
redness, tension, and potential itching. The lack of comprehensive 
understanding regarding the formation mechanism and biological 
attributes of these scars has made them a prominent subject of research 
both domestically and internationally.
Methods • Research data from 2010 to 2023 was selected, and relevant 
literature on the efficacy of botulinum toxin in the treatment of facial and 
neck hypertrophic scars was searched until August 2023. The literature 
on the incidence of facial-neck hypertrophic scars included in PubMed, 
the Cochrane Library, EMbase, and Web of Science was searched. Two 
researchers independently screened and extracted the data according to 
strict inclusion and exclusion criteria.Risk bias in Review Manager 5.4, 
provided by the Cochrane Collaboration, was used for methodological 
quality assessment and meta-analysis of the included literature. In case of 
any disagreement, the decision shall be made through consultation with 
the third party. Scar width, patient satisfaction, and visual analogue scale 
(VAS) were evaluated. Weighted mean difference (WMD), odds ratio 
(OR), and 95% confidence interval (95%CI) were used for evaluation. 
Publication bias was intuitively determined by funnel plot, and sensitivity 
analysis was conducted by removing literatures one by one for risk 
assessment.

Results • After reading the title, abstract, and full text, a total of 237 
patients were included in 7 articles. Scar width was only studied in 6 
literatures, and the heterogeneity test of the included studies (χ2 = 148.95, 
P < .001, I2 = 98%) showed significant heterogeneity among the studies. 
Therefore, the random effects model was used to merge the data. 
Combined effect value WMD =-2.85 [95% CI :(-6.51, 0.81), P < .001], the 
difference between the two groups was statistically significant. The 
combined OR of the random-effects model was 8.52 [95%CI: (7.96, 
9.08), P < .001], and the difference between the two groups was 
statistically significant. Among them, the heterogeneity test (χ2 = 2.69, P 
= .44, I² = 0%) was carried out in two studies, indicating good 
homogeneity among the studies, so the combined WMD was 0.68 
[95%CI: (0.38, 0.99), P < .001] by using the fixed-effect model. The 
median VAS was described in the other two literatures, and the mean 
scores in the experimental group were 8.9 and 8.25, respectively, while 
the mean scores in the control group were 7.2 and 6.28, respectively, 
indicating that local injection of botulinum A toxin at the early stage of 
wound healing can significantly improve scar quality. Sensitivity analysis 
suggested that the meta-analysis results were stable and reliable, and 
publication bias was not analyzed using funnel plots.
Conclusion • Botulinum toxin has a positive effect on preventing 
hyperplastic scars in the maxillofacial and neck areas, and it can also help 
fade existing scars. (Altern Ther Health Med. 2024;30(12):304-308).
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group. Botox A toxin and normal saline were injected 
separately, and neither was doped with other reagents. The 
final outcome indicators of the study were scar width, patient 
satisfaction, and visual analogue score (VAS). Experienced 
observers independently recorded all the observation 
indicators. After the observation indicators were determined, 
statistical software was used for statistical processing.

Exclusion Criteria
The relevant literature does not provide sufficient 

original data and contains duplicate articles. Animal studies 
are conducted on pregnant or breastfeeding women, as well 
as individuals with psychiatric disorders. The literature on 
keloids and scars in burn patients lacks subjects’ participation 
throughout the study. Patients who are allergic to botulinum 
toxin or experience muscle weakness themselves. Additionally, 
letters, reviews, and literature of case reports are included.

Literature Search
PubMed, Embase, Web of Science, and Cochrane 

databases were searched by computer for the incidence of 
depression in stroke patients. References were strictly 
screened according to inclusion and exclusion criteria, and 
references up to August 2023 were strictly screened according 
to inclusion and exclusion criteria. In order to ensure the 
recall and accuracy of the references, fuzzy search was 
carried out for the included references, and literatures of 
randomized controlled trials and clinical controlled trials 
meeting the inclusion criteria were comprehensively 
collected. Keywords: “Botulinum toxin type A”, “BTA”, 
“skinscar”, “facial wound”, “oral and maxillofacial”, “neck”.

Literature screening and data extraction
According to the PRISMA process, the required literature 

can be selected layer by layer. This process can be carried out 
as follows: two researchers will roughly screen the title and 
abstract of the retrieved literature, and eliminate the literature 
that duplicates or does not meet the study’s inclusion criteria. 
The literature obtained after the initial screening was read in 
full text, and the studies that met the requirements were 
selected based on the established inclusion and exclusion 
criteria. Any disputes regarding the included literature will 
be resolved through negotiation or decided by a third 
researcher. Two researchers individually extracted the data 
from the included literature and cross-checked them.The 
methodological quality of each study was evaluated using 
Cochrane literature evaluation criteria, which mainly 
included: Generation of random sequences - describing in 
detail the methods used to generate randomly assigned 
sequences to assess inter-group comparability; Allocation 
hiding - describing in detail the method of hiding random 
allocation sequences to determine whether the allocation of 
interventions is predictable; Investigator Participant blinding 
- describing in detail the method of blinding both the 
investigator and the subject to prevent them from being 
aware of the subject’s intervention. It provides the intervention 

inhibiting scar growth.7 Although people have high aesthetic 
requirements for early intervention in wound scar repair, there 
is still no consensus on the treatment of maxillofacial and neck 
hypertrophic scar, the main reason is that little is known about 
the mechanism of hypertrophic scar.8

Botulinum toxin is a type of neurotoxin secreted by the 
bacterium Clostridium botulinum. It can induce chemical 
denervation in muscles, leading to specific neurotoxic 
symptoms. This potent neurotoxin has been safely utilized for 
almost 20 years.9 Besides traditional uses such as eliminating 
facial wrinkles and treating strabismus, botulinum toxin can 
also induce the immobilization of fresh wound, improve 
wound healing and facial beauty.10 Some scholars have found 
that botulinum toxin can play a role by inhibiting the release of 
acetylcholine at neuromuscular junction.11 A large number of 
studies have shown that injecting Botox A toxin at the wound 
edge can temporarily paralyze muscles and reduce wound edge 
tension.12 With society’s development and modern medical 
technology’s progress, botulinum toxin has been widely used 
in medicine and dermatology.13 In recent years, botulinum 
toxin has been reported to treat hypertrophic scar.14 Although 
the molecular mechanism of botulinum toxin in the treatment 
of hypertrophic scar is not well defined, A large number of 
experimental results have proved that botulinum toxin can 
effectively inhibit the proliferation of fibroblasts and promote 
cell apoptosis.15 Botulinum A toxin can also reduce the 
expression of transforming growth factor TGF-β1, and its 
molecular properties can play a powerful role in the early stage 
of scar formation by fixing the muscle-pulling force around the 
wound, thus reducing skin tension. This, in turn, reduces 
microtrauma and subsequent inflammatory response while 
maintaining the dynamic balance between fibroblast 
proliferation and apoptosis. In vitro experiments have shown 
that fibroblasts play a unique role in the tiny cell cycle, possibly 
explaining why botulinum toxin can alter the fibroblast cycle 
to inhibit the development of hypertrophic scars.

Considering that a single study lacks effective statistical 
power due to small sample size and large clinical heterogeneity. 
Therefore, we adopted the method of meta-analysis to 
systematically and comprehensively collect domestic and 
foreign literature on the prevention of botulinum and 
maxillofacial and neck hypertrophic scar. The purpose is to 
conduct quantitative synthesis through strict statistical 
methods to seek new breakthroughs in clinical treatment and 
finally arrive at objective and reliable conclusions. To provide 
more objective evidence-based medical evidence for the 
treatment and prevention of hypertrophic scar in maxillofacial 
and neck region.

PATIENTS AND METHODS
Inclusion criteria

The types of studies included were randomized controlled 
trials. The included literature aims to evaluate the efficacy of 
Botox in the treatment of maxillofacial and neck hypertrophic 
scars. The intervention measures were Botox A toxin injection 
in the experimental group and saline injection in the control 
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contained useless data. Finally, a total of 7 literatures were 
included.16-22 The basic information and Jadad quality scores 
of the included literatures are shown in Table 1. The research 
screening process is shown in Figure 1.

Quality evaluation of included literature
Among the 7 literatures finally included, 7 were 

randomized controlled trial designs, and the basic 
characteristics of the included studies were shown in Table 1, 
which included a total of 237 patients. In terms of ethnic 
characteristics, 1 study was from Germany, 1 from France, 1 
from Egypt, 1 from South Korea, and 3 from China. All 
groups included in the study had hypertrophic scars in the 
maxillofacial or neck region. Among them, 3 articles included 
6 randomized controlled trials to statistically analyze scar 
width. The number of cases in the experimental and control 
groups was 119 and 118, respectively. Two studies were 
conducted to analyze patient satisfaction. The visual 
simulation scoring method was statistically analyzed by 
weighted mean difference in 2 literatures, and the median 
method was used in the other 2 literatures. All the included 
literature results data were complete, there was no selective 
reporting of results, and other sources of bias were uncertain. 
See Table 2, Figures 2 and 3.

Comparison of scar width results
Scar width was only studied in 6 literatures, because 1 paper 

studied two points of facial scar width separately, and ultrasound 
was used to measure scar width. The heterogeneity test of the 
included studies (χ2 = 148.95, P < .001, I2 = 98%) showed that 
there was significant heterogeneity among the studies. Therefore, 
the random effects model was used to merge the data. Combined 
effect value WMD =-2.85 [95%CI: (-6.51,0.81), P < .001], 
indicating that the difference between the two groups was 
statistically significant, suggesting that injection of Botox A 
toxin around the wound could reduce the width of facial and 
neck scar. The analysis is shown in Figure 4.

measure to judge whether the blind method is effective. 
Blinding of measurement results: A method of blinding the 
evaluators of study results is described in detail to prevent 
them from being aware of the subjects’ interventions. Provide 
interventions that blind whether the method is effective; 
Incomplete data: Complete data were reported for each main 
outcome measure, including lost follow-up and drop-out. 
Whether loss of follow-up and withdrawal are clearly 
reported: Selective records should describe information that 
allows system evaluators to judge the likelihood and 
circumstances of selective reporting of research results. 
Based on the provided information, two researchers 
independently evaluated the included literature one by one, 
using the categories “low bias,” “unclear,” and “high bias” for 
each indicator. In the event of disagreement, an agreement 
was reached through discussion.

Statistical Analysis
Meta-analysis was performed using the Revman5.4 

software provided by the Cochrane Collaboration. The 
bivariate adoption rate difference (RD) and its 95%CI and the 
mean difference (WMD) and its 95%CI were used for 
continuity variables. χ2 test was used to evaluate the 
heterogeneity among the trials. The test level α was set at 0.1, 
and the degree of heterogeneity was expressed. If P > .10 and 
I2 < 50%, statistical homogeneity existed between the studies, 
and the fixed-effect model was used to combine the effect 
size. If P ≤ .10 and I2 ≥ 50%, there was statistical heterogeneity 
among the studies, and a random effects model was used for 
combined analysis. Data from the Juna clinical trials could 
not be pooled; only descriptive analysis was performed.

RESULTS
Literature screening results and basic characteristics

According to the PRISMA process, 176 articles were 
initially retrieved after the joint search of all subject words 
and keywords through electronic search and manual search 
according to the search strategy. After reading the title and 
abstract, a preliminary investigation was conducted, and a 
total of 150 duplicate or irrelevant articles were excluded, and 
the remaining 26 articles were read in full. Finally, 17 
literatures that did not meet the inclusion criteria were 
excluded. Among them, 3 articles were excluded because 
they involved animal experimental studies, 6 articles were 
excluded because of case reports, 3 articles were excluded 
because they involved systematic reviews, and 7 articles were 
excluded because they lacked sufficient original data or 

Table 1. Characteristics of eligible studies

Number Author Time
Total 

samples
Scar 

location
Patient 
source T C

Jadad 
scale

1 Gassner H G et al16 2006 31 frontal part in hospital 16 15 4
2 Ziade M et al17 2013 24 face outpatient 11 13 5
3 Tollefson T et al18 2006 59 face outpatient 30 29 3
4 Chang CS et al19 2014 59 face in hospital 30 29 5
5 Xiao Z et al20 2009 6 face in hospital 3 3 5
6 Kim YS et al21 2022 30 frontal part in hospital 15 15 5
7 Xiao-Yu W et al 22 2013 28 face outpatient 14 14 5

Abbreviations: T, Number of test group; C, Number of control group

Figure 1. Literature screening process and results.
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studied in 4 papers, among which 2 were tested for heterogeneity 
(χ2 = 2.69, P = .44, I² = 0%), indicating good inter-study 
homogeneity. The combined WMD was 0.68 using the fixed 
effect model [95%CI: (0.38, 0.99), P < .001]. The median VAS 
was described in the other two literatures, and the mean scores 
in the experimental group were 8.9 and 8.25, respectively, 
while the mean scores in the control group were 7.2 and 6.28, 
respectively, indicating that local injection of botulinum A 
toxin at the early stage of wound healing can significantly 
improve scar quality. The analysis is shown in Figure 6.

Sensitivity and publication bias analysis
The sensitivity analysis was mainly carried out by the 

one-by-one exclusion method. The results of the analysis of 
the three measurement indicators showed that the remaining 
studies were meta-analyzed again after one review was 
individually excluded, and no significant changes were found 
in the combined effect sizes, suggesting that the results of our 
meta-analysis were stable and reliable. The funnel plot was 
not used to analyze publication bias due to the small number 
of articles included between each measure in our study.

DISCUSSION
Meta-analysis is a statistical method for summarizing and 

combining the results of multiple independent studies in the 
same study.23 The prevention and treatment of maxillofacial 
and neck hypertrophic scars have long been the focus of 
widespread attention. These scars not only seriously affect the 

Comparison of patient satisfaction results
A total of 4 experiments were included in the statistics. 

After heterogeneity test, χ2 = 135.82, P < .001, I2 = 98%, so there 
was heterogeneity in the included studies. The combined effect 
value OR was 8.52[95%CI: (7.96, 9.08), P < .001] by using the 
random effects model. The difference between the two groups 
was statistically significant. The analysis is shown in Figure 5.

Comparison of scar visual analogue scale (VAS)
VAS is a subjective evaluation index and an effective 

method to explore patient satisfaction. It indirectly reflects the 
effectiveness of botulinum toxin, with scores ranging from 0 to 
10 (0 being the worst scar and 10 being the best scar). VAS was 

Table 2. Risk-bias evaluation of the included articles

Included literatures
Sequence 
generation

Baseline 
characteristics

Concealed 
grouping

Implementation bias Measurement bias Missed visit bias Selective 
reporting of 
results

Other 
biasesRandom

Blinded 
method

Randomness 
of results

Blinded 
method

Incomplete data 
reporting

Gassner H G et al16 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Ziade M et al17 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Tollefson T et al18 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Chang CS et al19 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Xiao Z et al20 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Kim YS et al21 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain
Xiao-Yu W et al22 Yes Yes Uncertain Yes Uncertain Uncertain No Yes No Uncertain

Figure 2. Incorporating Evaluating Literature Quality

Figure 3. Incorporating Evaluating Literature Quality.

Figure 4. Comparison of scar width results.

Figure 5. Comparison of patient satisfaction results.

Figure 6. Comparison of scar visual analogue scale (VAS).
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appearance of the body surface but also cause local 
dysfunction.24 Hypertrophic scar usually occurs near the edge 
of a wound where tension exists. Local movement of the face 
and neck, such as between the upper and lower lips, cheeks, 
forehead, and neck, may cause hypertrophic scar.25 So far, 
prevention is the main method, that is, some external factors 
are used to reduce the hyperplasia of scar tissue before wound 
healing and in the immature stage of wound formation so as to 
reduce the impact on the body.26 However, due to insufficient 
evidence, clinical methods for preventing and treating scar 
hyperplasia are still not unified. Therefore, this paper aims to 
lay a foundation for further theoretical basis through the Meta-
analysis of the early application of botulinum A toxin to 
control hypertrophic scars. Compared with the control group, 
the experimental group using Botox showed higher 
effectiveness in preventing scar hyperplasia. It has been 
reported that 90% of patients were highly satisfied with the 
efficacy of the treatment.27 However, a few scholars have not 
found that the width of facial scars in patients has been greatly 
improved. Xiao et al. injected Botox into a patient’s face to 
evaluate the softness and itching degree of scar and found that 
hypertrophic scar is better than before injection.28

The results of our meta-analysis suggest that botulinum toxin 
has a good control effect on maxillofacial and neck hypertrophic 
scar, which is consistent with the results of Gassner’s experiment 
on treating frontal scar in primates like apes.29 To date, no 
systematic review or meta-analysis has explored the therapeutic 
role of botulinum toxin in preventing maxillofacial and neck 
hypertrophic scar. However, after conducting this analysis, we 
have identified some flaws in the results. Firstly, we did not 
consider the variations in the age of the population across 
different studies. The age range of the patients included in the 
study was from 3 months to 70 years old. As mentioned earlier, 
hypertrophic scars predominantly occur during adolescence.
Therefore, the degree of scar hyperplasia may vary among 
different age groups, leading to clinical heterogeneity that cannot 
be avoided. Secondly, the basic characteristics of patients in 
different studies are not the same, and the diagnostic criteria and 
safety evaluation criteria are not uniform, which may have a 
certain impact on the results. Third, due to the small sample size 
of each study and the limited amount of evidence included in the 
literature, the scientific and experimental results need to be 
further explored and supplemented. Finally, through the quality 
evaluation of the included literature, some articles may have 
publication and implementation bias.

In summary, botulinum toxin type A can effectively 
prevent the occurrence of maxillofacial and neck hypertrophic 
scars. It not only improves the quality of scars but also meets 
the aesthetic requirements of patients. However, due to the 
limited number of included articles, more clinical trials and 
basic research should be conducted in the near future to 
better understand the effective control of botulinum toxin on 
hypertrophic scars.

ETHICAL COMPLIANCE 
Not applicable. 


