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Background: IncobotulinumtoxinA (Xeomin Cosmetic®) has been used previously in the 

management of masseteric hypertrophy. However, a standardized injection technique has not 

been established. The goal of the present study was to evaluate the efficacy and safety of two 

injection techniques in the management of masseteric hypertrophy using incobotulinumtoxinA.

Methods: Thirty female patients with masseteric hypertrophy were recruited and evenly 

randomized to receive bilateral treatments of either a single-injection technique (SIT) or a 

multiinjection technique (MIT). Improvement of masseteric hypertrophy was assessed at week 

16 using standardized measurements and photographs. Patients completed a 5-point satisfaction 

questionnaire while physicians completed the Global Aesthetic Improvement Scale (GAIS) and 

10-point photonumeric masseter prominence rating scale.

Results: There were no significant differences in physician ratings on the photonumeric scale 

and GAIS between the SIT and MIT groups. Results of the standardized measurements also 

revealed no significant difference between injection techniques. Majority of patients at every 

visit reported being “satisfied” with treatment results. Clinically, the number and severity of 

adverse events were similar between groups.

Conclusion: This study supports the noninferiority of both SIT and MIT with regard to efficacy 

and safety in the management of masseteric hypertrophy, using incobotulinumtoxinA.

Keywords: Xeomin Cosmetic®, masseteric hypertrophy, noninferiority, botulinum toxin type A

Background and study rationale
Masseter muscle hypertrophy is defined by a soft fullness, near the angle of the man-

dible. A severe enough form of masseter hypertrophy may be cosmetically disfiguring. 

The first published description of masseter hypertrophy was documented in 1880.1 

Since that time, >250 cases have been reported in published literature. Factors that 

have been attributed to the etiology of masseter muscle hypertrophy include emotional 

stress, chronic bruxism, masseteric hyperfunction and parafunction, and microtrauma.2 

Masseter muscle hypertrophy has also been shown to be a result of compensatory 

enlargement that functionally compensates for disproportions in fiber-type composi-

tions. Most frequently, masseter muscle hypertrophy occurs among Pacific Asians and 

is associated with dietary habits and ethnic characteristics.3

The appeal of masseteric injections in the female Asian population is that of an 

oval- and almond-shaped jaw.4 The excessive hypertrophic masseters in this popula-

tion of patients lead to a round face with the lack of any distinctive lower jawline 

attributes.5 This also leads to an appearance of an excessively heavy lower third of the 

face in such patients.6–8
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The Western jawline in the female involves a delicate bal-

ance of a stronger masseteric or jawline in the lower third of 

the face, which outweighs the creation of a thinned out lower 

jaw. As such, the lower third of the Western female jaw is 

one in which the sculpted appearance should remain in place 

while removing excess masseteric hypertrophy. The goal of 

which is not to overly thin out the masseters.6

Botulinum toxin type A for contouring the lower face is 

an easy alternative to surgery.9,10 Intramuscular injection of 

botulinum toxin type A inhibits the release of acetylcholine 

into the neuromuscular junction leading to the temporary 

partial denervation in the area.11 Over a 4–6-week period, 

the atrophy continues to develop, and there are both a 

generalized reduction in fiber diameters and fiber size vari-

ability. Recovery and reversibility of fiber atrophy occur over 

4–6 months.8,12–14

IncobotulinumtoxinA (Xeomin Cosmetic®; Merz Pharma 

Canada Ltd., Burlington, ON, Canada) is one of the pur-

est commercially available botulinum toxin type As on 

the market. It has been approved by Health Canada since 

2012 for the temporary improvement in the appearance of 

moderate-to-severe glabellar lines.15 IncobotulinumtoxinA 

has been shown to be comparable in safety and efficacy to 

onabotulinumtoxinA in >3000 patients studied in clinical 

trials ranging from Phase I to Phase IV studies at a 1:1 dose 

conversion ratio. One of the comparative studies, by Lee et 

al (2014),16 was a randomized, double-blind, split-face study 

where 56 patients were randomized to receive onabotulinum-

toxinA (Botox®, Vistabel; Allergan Inc., Irvine, CA, USA) 

or incobotulinumtoxinA (Xeomin®, Bocouture; Merz Phar-

maceuticals, Frankfurt, Germany) on each side of their face. 

The results of the study showed that incobotulinumtoxinA 

was noninferior to onabotulinumtoxinA in terms of efficacy 

and safety.15

Nonetheless, varying injection techniques used in previ-

ous studies make comparison difficult and may affect the 

safety and efficacy of incobotulinumtoxinA in the treatment 

of masseteric hypertrophy.

As such, there are two particular techniques that require 

evaluation:

1. A single-injection technique (SIT) involving 40 U of 

incobotulinumtoxinA delivered directly into the region 

where the three heads overlap.

2. A standard multiinjection technique (MIT) involving 

a distribution of 40 U (8 U distributed in five different 

areas) of incobotulinumtoxinA over the width of the mas-

seter while respecting the upper limit, the anterior border 

of the masseter and the inferior insertion of the masseter. 

The injections are separated by a 1 cm distance, and the 

dose is equally distributed across these sites. The first 

injection is placed in the center of the muscle, and the 

remaining injections are placed in an equidistant square 

format at 1 cm distances from the center.

Therefore, the goal of this study was to evaluate the effi-

cacy and safety of two injection techniques in the manage-

ment of masseteric hypertrophy using incobotulinumtoxinA.

Study design
Ethical approval and informed consent
This study including its protocol, supplemental documents 

such as patient consent to photography, the principle inves-

tigator, and clinical site received unconditional approval 

from an independent, central review board (the Quebec 

Institutional Review Board Services). All patients signed 

an informed consent document before any study-related 

procedures were performed. A description of the study pro-

cedures is available on ClinicalTrials.gov under the identifier 

NCT03376464.

Recruitment
Thirty patients with masseteric hypertrophy were recruited 

for this study. For each of the 30 patients, there were 60 

unique hemiface observations. Inclusion criteria included 

female gender, >18 years, having an established hypertro-

phy of the masseters, accepting the obligation not to receive 

any other facial procedures during the 6-month follow-up, 

understanding and accepting the obligation to appear for 

all scheduled follow-up visits, no previous facial fillers for 

6 months prior to this study, no previous facial fillers along 

the jawline for 18 months, no previous botulinum toxin type 

A treatment for masseteric hypertrophy in the last 12 months, 

and providing informed consent. Exclusion criteria included 

current pregnancy or lactation, hypersensitivity to incobotu-

linumtoxinA, generalized disorders of muscle activity (eg, 

myasthenia gravis and Lambert-Eaton syndrome), presence 

of infection at the site of injection, inability to comply with 

follow-up and abstain from facial injections during the study 

period and having a score of ≥2 on the Merz Aesthetics 

Scale™ for Jawline.

Procedures
Patients were seen during four visits occurring over a period 

of 6 months. Visits consisted of one treatment of incobotu-

linumtoxinA for masseter hypertrophy and three follow-ups.
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Visit 1 (day 0 – baseline)
Patients signed the informed consent form and, then, under-

went screening evaluation. Standardized 3D photography 

was taken with their face at rest and during jaw clenching. A 

blinded evaluator completed photonumeric rating scales of 

masseter prominence (Figure 1) and face shape (Figure 2). 

Patients were randomized to receive either SIT or MIT and, 

then, received bilateral treatment with incobotulinumtoxinA 

as per their randomization schedule. The incobotulinumtox-

inA was diluted into 100 U vials in 1 cc of preservative-free 

saline, and the vial was inverted and swirled three times prior 

to administration to ensure proper reconstitution. Injections 

of incobotulinumtoxinA were performed by the investigators. 

Data on adverse events (AEs) were collected.

Visit 2 (week 6), visit 3 (week 16), and visit  
4 (week 20)
Standardized 3D photography was taken with their face 

at rest and during jaw clenching. The blinded evaluator 

completed their photonumeric rating sales and the Global 

Aesthetic Improvement Scale (GAIS), and patients com-

pleted the Patient Satisfaction Questionnaire. Data on AEs 

were collected.

Data analyses
Using an established algorithm, the improvement of mas-

seteric hypertrophy was assessed using two standardized 

masseter improvement measurements. To calculate these 

measurements, the midpoint of the intercanthal (ICM) dis-

tance was identified. Given that this distance does not vary 

over time in the adult, this technique provided an anchor 

point for the remaining measurements. A vertical line was 

drawn inferior to this and through to the gonion (G′). The 

maximal masseteric (MM) protrusion point was identified. 

A triangle between ICM, G′, and MM was drawn (Figure 3). 

Measurement 1 was the angle between the MM and the ICM 

vertical line (the ICM angle). This line was measured, and 

the changes it underwent following treatment were recorded. 

Measurement 2 was the horizontal distance between the MM 

and the ICM vertical line. This distance (the MM to midline 

distance) was measured, and the changes it underwent fol-

lowing treatment were recorded. Data on the ICM angle and 

MM to midline distance were recorded for patients with their 

face at rest and while clenching their jaw.

Paired sample t-test evaluated whether there was a signifi-

cant difference between the ICM angles and MM to midline 

distances between visits on either side. One-way ANOVA was 

used to reveal if there was a significant difference between the 

ICM angles and MM to midline distances between the SIT 

and MIT groups, at each visit, on either side. Significance 

for all inferences was set to 0.05. Continuous variables were 

summarized in tables and include the mean and standard 

deviation (SD). Categorical variables are presented in tables 

as frequencies and percentages.

The primary endpoint was the difference in physician-

assessed efficacy as per the standardized metric masseter 

improvement measures between the two different injection 

techniques at 16 weeks (visit 3) in comparison to baseline 

(visit 1). Secondary endpoints included the reviewer-assessed 

masseter photonumeric esthetic rating scales between SIT and 

MIT at 16 weeks in comparison to baseline and the Patient 

Satisfaction Questionnaire and the GAIS at all visits.

Results
Thirty women with a mean age of 31.06 years (range 

19–51 years; SD 7.17) were enrolled in this study and received 

bilateral treatment with incobotulinumtoxinA for masseteric 

hypertrophy, for a total of 60 unique hemiface observations (Fig-

ures 4–7). Eighty percent (n=24) of  participants were Caucasian, 
Figure 1 Ten-point photonumeric masseter prominence rating scale for females.
Note: © Merz Pharmaceuticals, GmbH.

Low masseteric prominences High masseteric prominences
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and 20% (n=6) were Asian descent. Fifteen subjects received 

a SIT, and 15 subjects received the MIT. The mean age of the 

SIT group was 31.2 years (SD 7.9), and the mean age of the 

MIT group was 30.9 years (SD 7.17). Four patients were lost to 

follow-up after visit 1 (treatment), for a drop out rate of 13%.

Primary endpoint
Metric masseteric hypertrophy improvement 
outcomes between SIT and MIT at 16 weeks in 
comparison to baseline
Table 1 displays the mean and SD of the ICM angles and MM 

to midline distances between all visits for nonclenching and 

clenching data on the right and left sides of the face. Results 

of paired sample t-tests for the ICM angle and MM to mid-

line distance for nonclenching and clenching data on both 

the right and left sides of the face are displayed in Table 2. 

Results of one-way ANOVA comparing the mean and SD of 

the ICM angles and MM to midline distances between the 

SIT and MIT groups are displayed in Table 3 for nonclench-

ing data and Table 4 for clenching data.

Nonclenching
Using paired sample t-tests, both the ICM angle and MM to 

midline distance significantly decreased between baseline 

and visit 3 (week 16) for nonclenching data on both the right 

(P≤0.001) and left sides of the face (P≤0.001; Table 2). One-

way ANOVA found that there were no statistically significant 

differences between the mean of the ICM angles and MM to 

midline distances between the SIT and the MIT groups, at 

baseline or visit 3, for either the right side of the face (P>0.05) 

or the left side of the face (P>0.05; Table 3).

Clenching
Using paired sample t-tests, both the ICM angle and MM to 

midline distance significantly decreased between baseline 

and visit 3 (week 16) for clenching data on both the right 

(P≤0.005) and left sides of the face (P≤0.001; Table 2). One-

way ANOVA found that there were no statistically significant 

Figure 2 The Merz five-point photonumeric facial shape categories for females.
Note: © Merz Pharmaceuticals, GmbH.

Inverted triangle/
diamond

A B C D E

Oval/heart Oblong/Rectangle Round Square/triangle

Face shape categories

Please categorize the face shape
by utilizing the following categories

Please indicate your choice by checking the appropriate box

Figure 3 Overview of the standardized masseter improvement measurements.
Abbreviations: G′, gonion; ICM, midpoint of the intercanthal; MM, maximal 
masseteric
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differences between the mean of the ICM angles and MM to 

midline distances between the SIT and the MIT groups, at 

baseline or visit 3, for either the right side of the face (P>0.05) 

or the left side of the face (P>0.05; Table 4).

Secondary endpoints
Masseter photonumeric esthetic rating scales between 
SIT and MIT at 16 weeks in comparison to baseline

Face shape
Fifteen patients did not change face shape categories between 

visit 1 and visit 3. Eight patients decreased one face shape 

category (eg, from square to round), two patients decreased 

two face shape categories (eg, square to oblong), and one 

patient moved up one face shape category from visit 1 to 

visit 3 (eg, oblong to round). Face shape category remained 

consistent between visits 2–4 for all patients.

Figure 4 Patient at baseline (A), week 6 (B), week 16 (C), and week 20 (D) after the injection of incobotulinumtoxinA using MIT for the treatment of masseter hypertrophy.
Abbreviation: MIT, multiinjection technique.

A B

C D

Figure 5 Patient at baseline (A), week 6 (B), week 16 (C), and week 20 (D) after the injection of incobotulinumtoxinA using SIT for the treatment of masseter hypertrophy.
Abbreviation: SIT, single-injection technique.

A B

C D
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Figure 6 Patient at baseline (A), week 6 (B), week 16 (C), and week 20 (D) after an MIT of incobotulinumtoxinA in the masseters for the treatment of masseter hypertrophy.
Abbreviation: MIT, multiinjection technique.

A B

C D

Figure 7 Baseline and visit 3 (week 16) photos superimposed, for three patients treated with incobotulinumtoxinA for masseter hypertrophy.

Table 1 Mean and SD of the ICM angle and MM to midline distance for nonclenching and clenching data on the right and left sides of 
the face

Masseter Angle, mm Distance, mm

Visit 1 Visit 2 Visit 3 Visit 4 Visit 1 Visit 2 Visit 3 Visit 4

Nonclenching
Right side

Mean 43.90 42.56 42.14 42.86 76.69 70.81 73.26 74.64
SD 3.85 3.38 3.08 3.38 6.12 16.57 5.01 6.57

Left side
Mean 44.67 43.18 42.20 43.07 79.19 75.23 73.49 75.15
SD 3.57 3.75 3.36 3.58 4.51 5.35 4.60 5.30

Clenching
Right side

Mean 45.32 44.58 44.06 43.90 77.69 76.62 75.58 74.82
SD 4.28 4.14 4.19 4.30 6.51 6.81 6.42 7.16

Left side
Mean 47.06 45.38 45.10 44.61 81.77 76.95 77.22 75.48
SD 3.38 3.72 3.40 3.37 4.70 5.30 3.87 5.19

Notes: Visit 1, baseline; visit 2, week 6; visit 3, week 16; visit 4, week 20. Angle (ICM angle), the angle between the MM and the ICM vertical line. Distance (MM to midline 
distance), the horizontal distance between the MM and the ICM vertical line.
Abbreviations: ICM, midpoint of the intercanthal; MM, maximal masseteric; SD, standard deviation.
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A one-way ANOVA found no significant differences 

between the two injection techniques for the physician-

assessed face shape (P=0.888) or masseter prominence 

ratings (P=0.312), at any visit.

A multivariate test for a general linear model revealed 

no significant effect of injection technique (P=0.547), visit 

(P=0.433), or injection technique ¥ visit (P=0.996) on 

physician- assessed face shape or masseter prominence ratings.

Masseter prominence rating
Sixteen patients improved in their ratings of masseter promi-

nence. Ten patients remained the same, and none worsened. 

The proportion of patients who improved was evenly distrib-

uted between groups (ie, SIT: n=8; MIT: n=8). The patients 

who were rated the same between visits were also evenly 

distributed between groups (ie, SIT: n=5; MIT: n=5).

Sixteen patients did not change in the vertical category 

of their masseter prominence ratings (ie, categories I–V) 

Table 2 Results of paired samples’ t-tests for the ICM angle and 
MM to midline distance for nonclenching and clenching data on 
the right and left sides of the face

Masseter 
muscle 
positioning

Pairs Mean  
difference, 
mm

SD Significance  
(two tailed)

Nonclenching
Right side Visit 1–visit 2 angles 1.63 2.44 0.005

Visit 1–visit 3 angles 1.60 1.90 0.001
Visit 1–visit 4 angles 1.39 2.28 0.023
Visit 1–visit 2 distances 6.00 14.61 0.061
Visit 1–visit 3 distances 3.46 2.61 0.000
Visit 1–visit 4 distances 3.36 3.27 0.001

Left side Visit 1–visit 2 angles 1.50 2.58 0.013
Visit 1–visit 3 angles 2.23 2.50 0.000
Visit 1–visit 4 angles 1.16 2.16 0.042
Visit 1–visit 2 distances 4.08 3.24 0.000
Visit 1–visit 3 distances 5.72 3.56 0.000
Visit 1–visit 4 distances 3.96 3.82 0.001

Clenching
Right side Visit 1–visit 2 angles 0.99 1.29 0.002

Visit 1–visit 3 angles 1.29 1.89 0.004
Visit 1–visit 4 angles 1.58 1.87 0.003
Visit 1–visit 2 distances 1.49 2.36 0.007
Visit 1–visit 3 distances 2.50 2.99 0.001
Visit 1–visit 4 distances 3.35 4.09 0.004

Left side Visit 1–visit 2 angles 1.78 2.09 0.001
Visit 1–visit 3 angles 1.74 2.26 0.001
Visit 1–visit 4 angles 2.11 2.51 0.003
Visit 1–visit 2 distances 5.17 3.54 0.000
Visit 1–visit 3 distances 4.72 3.82 0.000
Visit 1–visit 4 distances 6.42 5.37 0.000

Notes: Visit 1, baseline; visit 2, week 6; visit 3, week 16; visit 4, week 20. Angle 
(ICM angle), the angle between the MM and the ICM vertical line. Distance (MM to 
midline distance), the horizontal distance between the MM and the ICM vertical line.
Abbreviations: ICM, midpoint of the intercanthal; MM, maximal masseteric.

between visit 1 and visit 3. One patient decreased two vertical 

categories (ie, IV–II), seven patients decreased one vertical 

category (eg, III–II), and two patients increased one category 

(ie, III–IV). For the horizontal category of their masseter 

prominence ratings (ie, low or high), 15 patients remained 

the same and 11 patients went from having high-to-low mas-

seteric prominences. None of the patients went from having 

a low prominence to a high one throughout the study.

Patient Satisfaction Questionnaire
Table 5 displays the results of the Patient Satisfaction Ques-

tionnaire at visits 2–4.

Visit 2
A total of 31% (n=8/26) of patients were extremely satisfied, 

58% (n=15/26) of patients were satisfied, and 11% (n=3/26) 

of patients were slightly satisfied. No patients were dissatis-

fied or extremely dissatisfied.

Visit 3
A total of 15% (n=4/26) of patients were extremely satisfied, 

58% (n=15/26) of patients were satisfied, and 27% (n=7/26) 

of patients were slightly satisfied. No patients were dissatis-

fied or extremely dissatisfied.

Visit 4
A total o f 4% (n=1/26) of patients were extremely satisfied, 

77% (n=20/26) of patients were satisfied, and 19% (n=5/26) 

of patients were slightly satisfied. No patients were dissatis-

fied or extremely dissatisfied.

GAIS
Table 6 displays the results of the physician-evaluated GAIS 

at visits 2–4.

Visit 2
The blinded reviewer found that 12% (n=3/26) of patients 

very much improved, 65% (n=17/26) of patients much 

improved, and 23% (n=6/26) of patients improved since 

baseline. The reviewer did not report any case where a patient 

had no change or worsened since baseline.

Visit 3
The blinded reviewer found that 8% (n=2/26) of patients very 

much improved, 42% (n=11/26) of patients much improved, 

and 50% (n=13/26) of patients improved since baseline. 

The reviewer did not report any case where a patient had no 

change or worsened since baseline.
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Visit 4
The blinded reviewer found that 35% (n=9/26) of patients 

much improved and 65% (n=17/26) improved since baseline. 

The reviewer did not report any case where a patient very 

much improved, had no change, or worsened since baseline.

Adverse events
AEs following treatment were reported. These included the 

typical and expected AEs associated with an injection tech-

nique and were all mild in nature, lasting between a few hours 

and a maximum of 7 days. Such AEs included  bruising, pain, 

Table 3 Mean and SD of the ICM angle and MM to midline distance of the SIT and MIT groups at all visits for nonclenching data on 
both sides of the face

Masseter muscle positioning Angle, mm Distance, mm

Visit 1 Visit 2 Visit 3 Visit 4 Visit 1 Visit 2 Visit 3 Visit 4

Nonclenching
Right side

Mean
SIT 44.24 43.09 42.45 43.37 76.70 67.57 72.77 75.26
MIT 43.61 42.11 41.86 42.29 76.68 73.78 73.71 73.94

SD
SIT 4.02 3.20 3.15 3.73 6.31 23.40 5.28 7.37
MIT 3.85 3.61 3.13 3.09 6.21 5.61 4.94 5.95

Significance (between groups – ANOVA) 0.699 0.514 0.655 0.529 0.996 0.382 0.664 0.694
Left side

Mean
SIT 44.91 42.99 42.85 43.93 79.31 74.65 74.22 76.41
MIT 44.46 43.35 41.60 42.10 79.09 75.72 72.82 73.72

SD
SIT 4.17 3.05 3.87 3.83 3.99 4.62 4.79 4.94
MIT 3.15 4.37 2.85 3.25 5.06 6.05 4.51 5.65

Significance (between groups – ANOVA) 0.767 0.829 0.383 0.309 0.910 0.654 0.481 0.311

Notes: Visit 1, baseline; visit 2, week 6; visit 3, week 16; visit 4, week 20. Angle (ICM angle), the angle between the MM and the ICM vertical line. Distance (MM to midline 
distance), the horizontal distance between the MM and the ICM vertical line.
Abbreviations: ICM, midpoint of the intercanthal; MIT, multiinjection technique; MM, maximal masseteric; SD, standard deviation; SIT, single-injection technique; ANOVA, 
analysis of variance.

Table 4 Mean and SD of the ICM angle and MM to midline distance of the SIT and MIT groups at all visits for clenching data on both 
sides of the face

Masseter Angle, mm Distance, mm

Visit 1 Visit 2 Visit 3 Visit 4 Visit 1 Visit 2 Visit 3 Visit 4
Clenching
Right side

Mean
SIT 46.17 45.34 44.68 44.23 78.79 78.04 76.14 76.08
MIT 44.60 43.94 43.44 43.54 76.77 75.44 75.01 73.40

SD
SIT 4.94 4.73 4.93 4.53 7.96 8.81 7.54 8.29
MIT 3.68 3.66 3.43 4.30 5.13 4.66 5.39 5.87

Significance (between groups – ANOVA) 0.381 0.445 0.504 0.752 0.462 0.386 0.693 0.460
Left side

Mean
SIT 47.08 45.98 45.35 44.62 81.75 78.31 77.78 76.94
MIT 47.04 44.89 44.88 44.59 81.79 75.82 76.70 73.83

SD
SIT 3.80 4.29 3.97 3.46 5.07 5.14 3.19 5.10
MIT 3.14 3.29 2.94 3.50 4.58 5.38 4.49 5.09

Significance (between groups – ANOVA) 0.978 0.507 0.749 0.988 0.985 0.284 0.515 0.229

Notes: Visit 1, baseline; visit 2, week 6; visit 3, week 16; visit 4, week 20. Angle (ICM angle), the angle between the MM and the ICM vertical line. Distance (MM to midline 
distance), the horizontal distance between the MM and the ICM vertical line.
Abbreviations: ICM, midpoint of the intercanthal; MIT, multiinjection technique; MM, maximal masseteric; SD, standard deviation; SIT, single-injection technique.
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hematoma, edema, and redness. The amount and severity of 

AEs did not deviate between the SIT and MIT groups during 

clinical observation.

Discussion
There were significant improvements in the metric masse-

teric hypertrophy outcomes between week 16 (visit 3) and 

baseline. Both the ICM angle and MM to midline distance 

significantly decreased between baseline and week 16, during 

clenching and at rest, on both sides of the face, providing 

evidence that incobotulinumtoxinA was effective at treating 

masseter hypertrophy in our patient population. These find-

ings were independent of whether a patient was randomized 

to receive the SIT or MIT. It appears then that providing a 

single large dose of incobotulinumtoxinA is as effective at 

treating masseteric hypertrophy as injecting multiple smaller 

aliquots of product. The blinded reviewer also reported on 

the GAIS that patients most often very much improved or 

improved between visits, attesting to the efficacy of inco-

botulinumtoxinA as a treatment for masseter hypertrophy. 

The longevity of results in this study was shown to expand 

into the 20th week postinjection, with all standardized metric 

masseteric hypertrophy improvement outcomes remaining 

below baseline at visit 4. Clinically, the amount and severity 

of AEs also did not deviate between the SIT and MIT groups. 

Together, these findings support the novel indication of inco-

botulinumtoxinA as a treatment for patients with moderate 

masseteric hypertrophy and attest to the efficacy and safety 

of using either a SIT or an MIT of incobotulinumtoxinA to 

treat this condition. Furthermore, patient’s satisfaction in 

this study was consistently highly rated, with most patients 

at every visit reporting “satisfied” with treatment results 

and no “dissatisfied” or “extremely dissatisfied” responses 

at any visit.

Investigators did not observe a difference in the effi-

cacy between two different injection techniques at week 16 

(visit 3) in comparison to baseline, as per the photonumeric 

masseter esthetic rating scales and GAIS. These findings 

were in accordance with the results of the standardized 

metric masseteric hypertrophy improvement outcomes, 

which, as described earlier, revealed no significant differ-

ence between the ability of the SIT and MIT to improve 

masseter hypertrophy (ie, decrease in ICM angle and MM 

to midline distance). Therefore, results of the metric and 

photonumeric masseter improvement measures and physi-

cian’s and patient’s satisfaction scales support that in clinical 

practice, the chosen injection method could be left to the 

attending physician’s preference, based on the experience 

and observation.

This study was successful at meeting its primary and 

secondary endpoints as well as achieving its four a priori 

objectives: 1) the researchers evaluated the efficacy of 

improving masseteric hypertrophy using two different injec-

tion techniques and found that both SIT and MIT could 

achieve clinically and statistically similar improvements; 

2) the degree of improvement of masseteric hypertrophy 

following injection of incobotulinumtoxinA was found to 

be clinically and statistically significant; 3) the longevity 

of results was evaluated and proven to last up to 20 weeks 

postinjection; and 4) the safety profile of both injection 

techniques was evaluated and proven to be safe and effective.

A limitation of this study was that the investigators did 

not administer functional tests before or after treatments 

to investigate the treatment effect on jaw strength or smile 

capacity. While no patients in our sample reported any effect 

on jaw function or smiling abilities, future studies should take 

into consideration the possibility that paralysis of risorius 

and zygomaticus muscles could occur if injections were not 

correctly placed. Future directions include expanding the 

study period past 6 months in order to further investigate the 

longevity of results and evaluating the effect and longevity 

of a lower dose of neuromodulator.

Table 5 Results of the Patient Satisfaction Questionnaire at visits 
2–4

Ratings Visit 2 Visit 3 Visit 4

n % n % n %

Extremely satisfied 8 31 4 15 1 4
Satisfied 15 58 15 58 20 77
Slightly satisfied 3 11 7 27 5 19
Dissatisfied 0 – 0 – 0 –
Extremely dissatisfied 0 – 0 – 0 –
Total 26 100 26 100 26 100

Note: Visit 2, week 6; visit 3, week 16; visit 4, week 20.

Table 6 Results of the physician-evaluated Global Aesthetic 
Improvement Scale at visits 2–4

Ratings Visit 2 Visit 3 Visit 4

n % n % n %

Very much improved 3 12 2 8 0 –
Much improved 17 65 11 42 9 35
Improved 6 23 13 50 17 65
No change 0 – 0 – 0 –
Worse 0 – 0 – 0 –
Total 26 100 26 100 26 100

Note: Visit 2, week 6; visit 3, week 16; visit 4, week 20.
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Conclusion
This study demonstrated the noninferiority of both SIT and 

MIT with regard to efficacy and safety in the management of 

masseteric hypertrophy, using incobotulinumtoxinA.
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