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Objective: To prospectively evaluate the long-term effects of orthognathic surgery on masticatory function in
individuals with repaired complete cleft lip and palate and to compare the results with a control group.
Material and methods: A total of 40 individuals were prospectively analyzed before (PRE-ORTHOG) and
approximately 12 months after orthognathic surgery (POST-ORTHOG). The participants were divided into two
groups: 1) Cleft Lip and Palate Group (CLP): 20 adults with CLP undergoing orthognathic surgery (14 &, 6 @, age
24 + 3 years), and 2) Control Group (CON): 20 paired adults with Angle Class I skeletal pattern who had never
undergone orthognathic surgery (14 3, 6 @, age 25 + 5 years). Three variables were evaluated: 1) Bite Force (BF)
(measured in Newtons — N) presented as the average of the bite force from the right and left molars (X RM + LM),
using a gnathodynamometer (IDDK Kratos), 2) Masticatory Efficiency (ME) (ranging from O to 1, with values
closer to 1 indicating poorer efficiency), assessed through a dual-color masticatory gum test analyzed visually
and optoelectronically (ViewGum®), and 3) Masticatory Capacity (MC): patient-reported ability to chew, rated
on a two-point scale (P/R = poor to reasonable, G/O = good to optimal).

Resuits: In the PRE-ORTHOG phase, the BF for the CLP group (X RM + LM = 285 + 141) was significantly lower
compared to the CON group (X RM + LM = 524 + 202). In the POST-ORTHOG phase, the CLP group (X RM + LM
= 373 £ 129) showed significant improvements in BF in relation to the PRE-ORTHOG phase, with values similar
to those of the CON group. Masticatory efficiency improved significantly in the POST-ORTHOG phase (0.222 +
0.071) compared to PRE-ORTHOG (0.470 + 0.126) in the CLP group, while PRE-ORTHOG values were worse
than those of the CON group (0.148 + 0.050). Furthermore, 45 % of CLP participants reported P/R MC before
surgery, while none reported this after surgery, a statistically significant improvement. The POST-ORTHOG MC
results for CLP participants were comparable to the CON group, with 100 % reporting G/O MC after surgery.
Conclusions: Overall, the group with CLP demonstrated impaired masticatory function in the preoperative phase
compared to the control group across all variables analyzed. Orthognathic surgery improves masticatory function
in patients with CLP, with postoperative parameters comparable to those of the control group.

1. Introduction intrauterine life and the palate by the twelfth week.>*

Individuals with CLP face a complex interplay of functional,

Cleft lip and palate (CLP) are among the most prevalent congenital
malformations in humans, occurring in approximately one individual
per 1000 births." They can involve, individually or concurrently, the
upper lip, the alveolar ridge, and the palate. These malformations
manifest early, as the face completes its formation by the eighth week of
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aesthetic, and psychological challenges from childhood into adulthood
that significantly affect their quality of life. Functionally, they may
experience difficulties with speech, feeding, and masticatory function
due to structural abnormalities. Aesthetically, visible facial deformities
can lead to self-consciousness and social stigma. Psychologically, the
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emotional burden of living with CLP often results in anxiety and
depression, particularly during critical developmental periods. It is
crucial to address these interconnected dimensions for effective reha-
bilitation, as this ensures a holistic approach that fosters both physical
health and overall well-being.> *

The rehabilitation of individuals with CLP begins early, with primary
surgeries to repair the lip and palate typically occurring around three
months of age. However, these procedures can restrict maxillary growth,
leading to maxillomandibular discrepancies in adulthood, which affect
the performance of the stomatognathic system.”® Understanding the
impact of CLP on masticatory function and the long-term effects of
procedures such as orthognathic surgery, performed to correct skeletal
discrepancies in adulthood, is crucial, and this unique study aims to
evaluate them as key elements in the rehabilitation process for CLP
13:11tier1ts.7’9

When considering masticatory function, it is known that it can be
assessed objectively through clinical tests, such as bite force-
—considered the gold standard—and masticatory efficiency. Subjec-
tively, it can be evaluated through questionnaires that assess
masticatory capacity.' Bite force quantifies the maximum force exerted
during dental clenching, reflecting the strength and coordination of the
masticatory muscles, which is crucial for effective food processing.
Masticatory efficiency assesses how well food is processed during chew-
ing, often measured by particle size distribution, which indicates the
functional performance of the stomatognathic system in terms of food
preparation for swallowing and digestion. Masticatory capacity, often
evaluated through subjective questionnaires, gauges the individual’s
perception of their chewing ability and satisfaction with their mastica-
tory function. Together, these variables not only highlight different as-
pects of masticatory performance but also have significant clinical
implications. Understanding these factors can inform treatment plan-
ning, rehabilitation strategies, and ultimately improve the quality of life
for individuals with CLP, particularly after orthognathic surgery.''”

Therefore, the main objective of this study was to prospectively
evaluate the long-term effects of orthognathic surgery on masticatory
function in individuals with repaired complete CLP and to compare the
results with those from a control group with Angle Class I skeletal pat-
terns. This study specifically focuses on the long-term assessment of
masticatory function both before and after orthognathic surgery in in-
dividuals with CLP. By connecting the study’s findings to potential
clinical outcomes, it emphasizes the significance of understanding long-
term masticatory function after surgery for effective patient care and
treatment strategies.

2. Material and methods
2.1. Participants and sample selection

This prospective study was approved by the Institutional Review
Board of the Hospital for Rehabilitation of Craniofacial Anomalies,
University of Sao Paulo (HRAC/USP), (CAAE: 47813221.3.0000.5441)
and was conducted at the HRAC/USP Physiology Laboratory and the
HRAC/USP Division of Orthognathic Surgery. All participants were
properly informed about the procedures and signed an informed consent
form before examinations.

Considering an alpha error of 5 %, a beta error of 20 %, and adopting
a mean deviation of 160N and 0.075 VOH (Circular Variance of the
Hue), with a significant difference in the pre- and postoperative period
of at least 150N and 0.070 VOH,”'® referring to bite force and masti-
catory efficiency respectively, the formal sample calculation estimated a
sample size of 20 individuals per period.

Inclusion criteria for the CLP group were: adults over 18 years old
with unilateral or bilateral complete cleft lip and palate, indicated for
orthognathic surgery, established molar occlusion, and without tooth
loss, periodontal disease, or cavities that could negatively affect the
examination. Exclusion criteria were: cleft posterior to the incisive
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foramen, individuals with craniofacial anomalies without cleft lip and
palate, presence of pain or discomfort during the examination, and
postoperative complications. For the CON, inclusion criteria were:
adults over 18 years old, without CLP or any craniofacial anomalies,
with normal occlusion and facial pattern type I. Exclusion criteria were:
altered occlusion or facial pattern type II or III, and presence of pain or
discomfort during the examination. Participants in the CLP group were
selected at the HRAC/USP, while those in the CON group were selected
from the USP/Bauru campus community, including undergraduate stu-
dents from the Dentistry and Speech-Language Pathology programs.

The data collection period lasted two years and four months, from
August 2021 to December 2023. Out of 41 individuals with complete
CLP operated by the same surgeon, who met the inclusion and exclusion
criteria, 30 agreed to participate in the study. However, 10 did not re-
turn for the POST-ORTHOG evaluation, resulting in a final sample of 20
participants. Regarding the control group, from a total of 360 potential
candidates, 30 met the inclusion criteria and agreed to participate in the
study. Of these, 20 were selected through matching by sex and age
(Fig. 1). The final sample of 40 individuals was divided into two groups
as follows: 1) Cleft Lip and Palate Group (CLP): 20 adults with CLP
undergoing orthognathic surgery (14 3, 6 @, age 24 + 3 years), and 2)
Control Group (CON): 20 paired adults with Angle Class I skeletal
pattern who had never undergone orthognathic surgery (14 g, 6 @, age
25 + 5 years). The participants were analyzed two days prior to
orthognathic surgery (PRE-ORTHOG) and approximately 12 months
post-surgery (POST-ORTHOG).

Orthognathic surgery was performed by a single surgeon (PAKT),
with the same surgical technique. Le Fort I osteotomy was used for
maxillary advancement using 2.0 miniplates fixation system on canine
and zygomatic buttresses areas, while mandibular setback was per-
formed by bilateral sagittal split osteotomy stabilized with hybrid fixa-
tion technique using 2.0 miniplates fixation system. The data collection
for bite force (BF), masticatory efficiency (ME), and masticatory ca-
pacity (MC) was carried out by the same operator (PMB), a trained
dentist responsible for data collection. Prior to data collection, patients
were instructed on how to perform the exams and trained before the
actual measurements were taken. For the first six months after surgery,
patients returned monthly for postoperative follow-up. After six months,
follow-up visits were scheduled every two months until one year post-
surgery, allowing for close monitoring and ensuring compliance with
postoperative care recommendations.

2.2. Bite force assessment

The individuals underwent BF testing using a gnathodynamometer
(digital dynamometer model IDDK, Kratos, Cotia, SP, Brazil), with a
capacity of approximately 980 N, which is part of the equipment at the
Physiology Laboratory of the HRAC/USP. This device consists of a
stainless-steel cylinder (10 x 10 mm) containing a load cell that, when
deformed, measures the force exerted during dental clenching (Fig. 2).
The device, which displays force in Newtons (N), has a “set-zero” button
for precise control of obtained values and a “peak” function that facili-
tates reading the maximum force during measurement.

To measure the maximum molar bite force, the gnathodynamometer
was positioned on the first molar regions on the right and left sides of the
dental arch, alternately (Fig. 2A and C). For measuring the maximum
incisor BF, the device was positioned at the central incisor region
(Fig. 2B). Three measurements were taken, and the highest value was
used for analysis.” The gnathodynamometer is a closed system and can
only be calibrated by the manufacturing company, with this process
conducted semi-annually. In any case, the operator ensured that the
display showed the value *zero’ before each measurement.

2.3. Masticatory efficiency assessment

Masticatory efficiency was assessed using a previously validated
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Fig. 1. Flowchart of the study sample selection.

Fig. 2. Positioning of the gnathodynamometer in the regions where bite force was measured. for the CON and CLP group. 2A: left posterior region of the maxilla; 2B:
anterior region of the maxilla; 2C: right posterior region of the maxilla; 2D: gnathodynamometer used to perform the measurements (digital dynamometer, IDDK

model, Kratos, Bauru, SP, Brazil).

color mixing capacity test, and the test food selected for masticatory
performance testing was Vivident Fruitswing gum “Karpuz/Asai
Uzumu” (Perfetti van Melle, Turkey)'®'° This chewing gum is composed
of two layers of two colors: green (watermelon flavor) and violet (grape
flavor) - with dimensions 43 mm x 12 mm x 3 mm. The criteria for
selecting this gum for the study included: two colors; a specimen rela-
tively easy to chew (with an average hardness of 67.4 for the green side
and 58.4 for the violet side as measured by a Shore durometer - Shore
Scale, 1.11 N)'®; and no sugar in its composition.'%!%2!

Each participant was instructed to chew the gum as they would
normally do. The operator was responsible for counting 10 masticatory
cycles, and upon completion, the participant was asked to discard the
gum into a labeled transparent plastic container, where digital analysis
was performed. The chewed gum was then compressed into a 1 mm
thick sheet using controlled pressing with two glass plates, one serving
as the base and the other as the top. At the edges of the bottom plate, a 1
mm thick utility wax strip was placed to standardize the thickness of the
gum sheet. Both sides of the sheet were then scanned, and each pair of
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images was saved as a single composite image of both sides of the gum.

The files were imported into the open-source software ViewGum©
(dHAL Software, Greece, www.dhal.com), which performs automatic
analysis. The unit of measurement for masticatory performance is called
circular variance of hue (VOH), represented in the software as Ch 0 St.
Dev., and can range from O to 1. A lower VOH value indicates better
mixing of the colors in the gum. Thus, it can be inferred that a higher
VOH value corresponds to poorer masticatory performance of the indi-
vidual (Fig. 3).
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2.4. Self-reported masticatory capacity assessment

The methodology used to assess masticatory capacity was based on
previous studies in the literature, including Liedberg et al. (1995)** and
Yurkstas and Manly (1950).%% All participants agreed to complete a
questionnaire as part of the research.

For the assessment of masticatory capacity, patients were inter-
viewed by a single researcher, who explained the questions as needed
without influencing the patients’ responses. Masticatory capacity was
self-assessed by the patients on a two-point scale (P/R = poor to
reasonable, G/O = good to optimal).
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Fig. 3. Images were obtained by scanning both sides of the flattened gum (A-CON; B-PRE- ORTHOG; C-POST-ORTHOG). After drawing mouse trails on the images,
where yellow dots represent the foreground and red dots represent the background, the software segmented the gum area, indicated by the black outline in the

thumbnail image below the main images.
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2.5. Statistical analysis

Measurements were performed by the same operator, and statistical
analyses were conducted using SigmaPlot 12.0 software. Values of p <
0.05 were considered statistically significant. Given the normal distri-
bution, assessed by the Shapiro-Wilk test, the results are expressed as
mean + standard deviation. The Friedman test was used to compare
three or more related groups when normality assumptions were not met.
Ordinal quantitative and qualitative comparisons between two inde-
pendent variables were assessed using the Mann-Whitney test. Intra-
group comparisons of pre- and post-treatment and control groups were
performed using ANOVA for repeated measures, with subsequent dif-
ferences assessed using the Tukey test for multiple comparisons.

3. Results
3.1. Demographics

The clinical and demographic data for both groups (CLP and CON) at
both analysis periods (PRE-ORTHOG and POST-ORTHOG) are presented
in Table 1. No significant differences were found between the groups in
terms of age and sex distribution. In the CLP group, a similar distribution
of unilateral and bilateral cases was observed. Regarding clinical data,
maxillary advancement was performed in 35 % of the cases, while
bimaxillary surgery (maxillary advancement + mandibular setback) was
performed in the remaining 65 %.

3.2. Bite force

The mean values (X) and standard deviations (o) for the CLP and CON
groups, for bite BF and ME evaluations during the two analysis periods
of CLP (PRE-ORTHOG and POST-ORTHOG) are reported in Table 2 and
Figs. 3 and 4. The results of the MC assessment are shown in Fig. 5. The
BF in the PRE-ORTHOG phase of the CLP group corresponded to I = 84

+ 52, MD =281 + 136, ME = 290 + 160, X MD + ME = 285 + 141, and
in the POST-ORTHOG phase of the CLP group, it corresponded to [ = 127

+ 49, MD = 377 + 134, ME = 368 + 135, X MD + ME = 373 + 129. In

the CON group, the values corresponded to I = 168 + 30, MD = 520 +
210, ME = 528 + 209, X MD + ME = 524 + 202, respectively. Signifi-
cantly higher values were observed in the POST-ORTHOG phase of the
CLP group in all evaluated regions compared to the PRE-ORTHOG phase
of the same group, except in the ME region. When comparing BF be-
tween the CON group and the PRE-ORTHOG CLP group, significantly
lower values were observed in the CLP group. However, when
comparing BF between the CON group and the POST-ORTHOG CLP
group, statistically similar values were observed.

Table 1
Demographic distribution and clinical data of the study population.
CON CLP
n=20 PRE/POT
n =20
AGE 23,7+ 3,4 24,7 + 4,4
GENDER n(%)
Male 14 (70) 14 (70)
Female 06 (30) 06 (30)
CLEFT TYPE n(%)
UCLP - 12 (60)
BCLP 08 (40)
SURGERY n(%)
MA - 07 (35)
MAMS 13 (65)

CON: control group; PRE-ORTHOG: cleft lip and palate preoperative group;
POST ORTHOG: CLP postoperative >12 months’ group.
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3.3. Masticatory efficiency

Statistically significant better results were observed in the POST-
ORTHOG phase (0.222 + 0.071) compared to the PRE-ORTHOG phase
(0.470 £+ 0.126) in the CLP group. The PRE-ORTHOG results were
significantly worse than those of the CON group (0.148 + 0.050).
Although the results were clinically similar, statistical differences were
detected between the POST-ORTHOG and CON data.

3.4. Masticatory capacity

Forty five percent of the participants with CLP reported P/R MC in
the PRE-ORTHOG phase, and none reported P/R in the POST-ORTHOG
phase, a statistically significant difference. Additionally, there was an
improvement in the POST-ORTHOG phase, with 100 % reporting G/O
compared to the PRE-ORTHOG phase. When comparing the CLP PRE-
ORTHOG and POST-ORTHOG groups with the CON group, 55 %, 100
%, and 100 %, respectively, reported G/O, comparisons that were also
considered statistically significant.

4. Discussion

The main findings of the present study indicate that the masticatory
function of individuals with CLP is impaired compared to control in-
dividuals with no CLP. Additionally, the results confirm that orthog-
nathic surgery can restore masticatory function in this population to
levels seen in the CON, as all evaluated parameters showed improve-
ments after surgery.

Although primary plastic surgeries have a significant positive impact
on both aesthetics and functionality, the scar tissue resulting from these
procedures can lead to anterior and posterior crossbite, preventing
children with CLP from achieving fully satisfactory masticatory func-
tion.”* On the other hand, there is a lack of information on functional
status in adult patients with CLP. Studies conducted at our Lab during
and after orthodontic and surgical treatment highlight the need for
further research in this area.®®°

The present study demonstrates that adults with CLP exhibit signif-
icantly lower masticatory force compared to sex- and age-matched
control individuals preoperatively. These results align with the find-
ings of Bueno et al. (2021),® which were also conducted in our labora-
tory. Their study evaluated BF in individuals with CLP at preoperative,
3-month postoperative, and 6-month postoperative stages, comparing
these values with a control group. The study concluded that CLP nega-
tively impacts the stomatognathic system and one of its primary func-
tional parameters, BF. Although BF values increased in the late
postoperative period (6 months after surgery), they remained lower
compared to the control group and did not reach normal levels.

However, one aspect that was still missing was the status of BF in the
long-term postoperative period, i.e., 12 months or more, when the patient
has fully recovered from the surgical procedure and is expected to
clinically perform masticatory function optimally. This was the objec-
tive of the present study, to evaluate the impact of surgery in the long-
term postoperative period through three parameters: bite force, masti-
catory efficiency, and self-perceived masticatory quality.

Indeed, the results demonstrated that after 12 months or more
postoperative, the BF values were comparable to those of the CON in all
assessed regions (molars and incisors). Additionally, it was shown that
the BF values in the molars increased by an average of 34 % in the
postoperative period compared to preoperative values. These values
were statistically significant in the right molar and incisor regions.
Although not statistically significant, the BF values in the postoperative
period were 27 % higher than the preoperative values in the left molar
region.

The increase in BF at 12 months postoperative is documented in
several studies, such as Di Palma et al. (2009),24 which demonstrated
that the balance of the masticatory muscles begins to stabilize
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Table 2
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Mean values and standard deviation of masticatory efficiency, expressed in VOH (Variance of Hue) and bite force, expressed in N (Newton) from the CON, CLP
preoperative group (PRE-ORTHOG); CLP postoperative >12 months’ group (POST-ORTHOG).

GROUPS P VALUE
CONTROL CLEFT PRE- CLEFT POST- CON vs CLP PRE-  CON vs CLP POST-  PRE-ORTHOG vs
ORTHOG ORTHOG ORTHOG ORTHOG POST-ORTHOG
BITE FORCE (N) RIGHT MOLAR ( x 520,1 + 280,5 + 376,9 + 133,7°  p=<0,001 p =0,415 p = 0,004
210,0% 135,8%°
+ 0)
LEFT MOLAR (x + 527,8 + 289,9 + 159,9°  368,2 + 135,3 p=<0,001 p=0,191 p = 0,069
) 208,7¢
INCISOR (x + 0) 168,3 + 84,1 +51,6%¢  126,6 + 49,2° p = 0,003 p =0,883 p =0,012
30,2¢
RIGHT + LEFT 523,95 + 285,23 + 372,56 + p=<0,001 p=0,271 p = 0,002
MOLAR (x + 6) 202,05 140,88%8 128,508
MASTICATORY (x £ 0) 0,148 + 0,470 + 0,222 + 0,071>  p=<0,001 p=<0,001 p = 0,037
EFFICIENCY (VOH) 0,050" 0,126™ h

a1 means statistical difference of bite force and masticatory efficiency groups (p<0,05).

600
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400 877 365 372
290
300 281 285
200 168
127
100 s I
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RIGHT MOLAR INCISOR LEFTMOLAR  RIGHT + LEFT MOLAR
CON ' CLPPRE-ORTHOG M CLP POST-ORTHOG

Fig. 4. Mean values of bite force, expressed in Newton, from the control group
(CON), CLP preoperative group (PRE-ORTHOG) and CLP postoperative >12
months group (POST-ORTHOG).

500
400
300 /
200 \
100
0
PRE POST3M POST6M POST>12M
------ RIGHT MOLAR CON «={J== RIGHT MOLAR CLP
INCISOR CON INCISOR CLP
LEFT MOLAR CON LEFT MOLAR CLP

Fig. 5. Comparison of BF between the study by Bueno et al. (2021), which
includes mean values from PRE, POST3M, and POST6M, and the data collected
in the present sample (POST-ORTHOG). Although the samples are not the same,
both studies follow the same inclusion and exclusion criteria, use the same
surgical technique, are conducted by the same surgeon, and apply the same
methodology, equipment, and operator.

approximately 8 months after orthognathic surgery in patients with no
craniofacial anomalies. It is considered that the surgical treatment
induced occlusal improvements and, consequently, enhanced neuro-
muscular balance. Research on short-term recovery after orthognathic
surgery has revealed that discomfort, pain, or use of medications may
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persist in some patients for 2-3 weeks post-surgery, and impaired oral
function may take 6-8 weeks to normalize.”> In our studies (BUENO
etal., 2021 and the current one),’ it was demonstrated that this recovery
period is longer, as around 6 months postoperative, the BF values still
did not compare to those of the control group, which occurred only in
the 12-month postoperative period.

Indeed, a difference in BF between the CLP and control groups is
expected, as this anomaly segments the maxilla into 2 or 3 parts, often
leading to a skeletal Class III facial pattern. All patients in this study had
Class III dentofacial deformity, characterized by maxillary deficiency
and/or mandibular prognathism, with the mandible positioned more
anteriorly relative to the maxilla. Several studies suggest that skeletal
relationship affects masticatory performance in various ways, although
all these studies assessed BF in individuals with no craniofacial anom-
alies. In these studies, individuals with Class I malocclusion, like our
control group, exhibit the best masticatory performance, followed by
those with Class II and III malocclusions.?® Trawitzki et al. (2011)%’
compared BF in individuals with Class II and III dentofacial deformities
to a control group. They found that, although there was no significant
difference in BF between the different deformity patterns (Class II and
Class III), the BF values in both groups were lower than those of the
control group. As a suggestion for improving the present study, the in-
clusion of a Class III control group without CLP could allow for a more
effective evaluation of the specific effect of CLP on BF.

Another important parameter for evaluating masticatory function is
food comminution efficiency. Masticatory efficiency, or the perfor-
mance in food comminution, emerges as a crucial indicator of the in-
tegrated and harmonious functioning of the stomatognathic system.
Traditionally, sieves were frequently used for granulometric anal-
ysis.'>'2 In the present study, masticatory efficiency was assessed using
an innovative and previously validated color mixing test,'>'° where
two-color chewing gum was analyzed optoelectronically (ViewGum®©,
Dhal Software, Greece) through hue circular variance.

A relevant factor to consider is that the color mixing ability test
appears to be more suitable for individuals with compromised oral
function, such as those with CLP, compared to the sieve method.
Certainly, it is clinically more effective and biosafe. As observed by
Speksnijder et al. (2009),%° this is due to the fact that the BF required to
fragment food in the sieve method is higher than what is typically
exhibited by these individuals.?® Therefore, the color mixing ability test
is more appropriate as it takes into account the functional limitations of
these patients. Another relevant point is that data collection of the
present study was performed in 2021, during the COVID-19 pandemic,
which led us to seek a method that offered the highest possible safety for
both patients and the operator. In this context, the evaluation of ME
using chewing gum was chosen as the preferred method, as it minimized
contact with patients’ saliva, thereby reducing the risk of virus trans-
mission. According to our current knowledge, this study represents the
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first instance of employing straightforward and freely accessible
methods (open-access software) to evaluate masticatory efficiency in
individuals with CLP, both pre- and post-orthognathic surgery.

Our study demonstrated that individuals with CLP exhibit compro-
mised masticatory efficiency compared to individuals without cranio-
facial anomalies. Although there was 53 % improvement 12 months
postoperatively, these values still did not reach the levels observed in the
control group. In other words, although orthognathic surgery signifi-
cantly improved masticatory efficiency in the CLP group, with better
results in the POST-ORTHOG phase, some differences remained when
compared to the control group (CON). While surgery improved function,
the CLP group did not fully match the efficiency of individuals with
normal skeletal patterns, likely due to residual anatomical or functional
limitations. Further research is needed to address these discrepancies.
Anyway, although the sample size reached the number suggested by the
sample size calculation, we believe that a larger sample would likely
have revealed statistically significant differences.

Few studies have compared masticatory efficiency among different
types of dentoskeletal deformities, and we did not find research that
analyzes this in individuals with CLP both pre- and post-orthognathic
surgery. Articles from the 1970s and 1990s°*®! reported improve-
ments in masticatory efficiency and BF in patients with dentofacial de-
formities treated with orthognathic surgery. In contrast, Braber et al.
(2002)°? observed that orthognathic surgery had no significant impact
on masticatory efficiency or maximum bite force. In a more recent study
conducted in the Brazilian population,®® researchers used a colorimetric
method with spheres to assess masticatory efficiency in individuals with
dentofacial deformities who were candidates for orthognathic surgery.
The results were compared to a control group composed of individuals
without alterations in facial morphology, dental occlusion, or signs of
temporomandibular dysfunction. The study concluded that the presence
of dentofacial deformities, whether Class II or Class III, compromises
masticatory efficiency compared to the control group, highlighting that
masticatory efficiency is impaired regardless of the type of deformity.

Finally, almost half of the patients with CLP had masticatory com-
plaints before orthognathic surgery, whereas, after one year of orthog-
nathic surgery, these complaints were no longer present. Complaints
were also not observed in the non-cleft population. The main complaints
were related to the use of orthodontic appliances, which made it difficult
to chew certain foods, and to the negative horizontal overlap (Angle
Class III patients), which also impeded proper food biting.

The main key strength of our study is the long-term outcomes (12
months post-surgery), as many studies focus only on short-term effects.
The rigorous sample selection criteria, the matched sample, the
restricting the age range to adults between 19 and 35 years helps control
variables related to developmental and aging factors, ensuring partici-
pants are at a similar stage of dentofacial development also constitute
strengths of this study. Additionally, having all surgeries performed by a
single surgeon, using the same surgical technique and all evaluations
conducted by a single operator minimizes variability in procedures and
measurements.

Points for improvement in the study include the relatively small
sample size, which, although within the range suggested by the sample
size calculation, poses certain limitations on the findings. The pandemic
hindered participant recruitment and consistent follow-up with surgical
patients, potentially affecting the generalizability of the results. Future
research should aim to enhance participant enrollment and follow-up
protocols to provide a more comprehensive understanding of the ef-
fects studied.

The study highlights those individuals with CLP experience signifi-
cant masticatory impairments before undergoing orthognathic surgery,
compared to those without craniofacial anomalies. This disparity un-
derscores the extent to which craniofacial conditions can affect masti-
catory function. Following orthognathic surgery, there were notable
improvements in masticatory function for the CLP group, CLPbringing
their postoperative performance similar or closer to that of the control
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group. While the surgery significantly enhances masticatory efficiency,
it may not entirely equalize function with individuals who have no
craniofacial conditions, indicating that some differences persist.

Overall, the improvement in masticatory parameters, particularly
bite force, is crucial for enhancing the quality of life in individuals with
CLP. Improved bite force not only signifies better masticatory function,
facilitating effective chewing and better nutrition, but it also positively
impacts oral motor skills. In the long term, these enhancements improve
oral and general health, thereby minimizing the need for further dental
and medical interventions.

5. Conclusion

This study confirms significant functional differences in mastication
between individuals with CLP and those without craniofacial anomalies
who have undergone orthognathic surgery. The results suggest that the
surgical procedure can enhance masticatory efficiency in adult patients
with CLP by restoring occlusion, temporomandibular joint function, and
the associated muscles. However, despite these improvements, signifi-
cant differences remain compared to the control group, particularly
regarding masticatory efficiency.
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