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Abstract

Introduction: Orthognathic surgery (OS) is used to
improve the patient's facial appearance and to correct
maxillary and mandibular deformities resulting from
malocclusions, disease, or trauma. In this context,
genioplasty is a procedure to correct an aesthetic and
functional deformity of the chin region, improving the
contour. Moreover, anterior open bite (AOB) is the lack
of vertical contact or negative overbite between the
anterior teeth of the superior and inferior arches when
the posterior teeth are in occlusion. Objective: The
present study aimed to perform a brief systematic
review with risk of bias analysis by funnel plot to
highlight the main clinical approaches of orthognathic
surgery in class II patients with open bites and also
concerning genioplasty. Methods: The research was
carried out from February 2022 to May 2022 and
developed based on Scopus, PubMed, Science Direct,
Scielo, and Google Scholar. The quality of the studies
was based on the GRADE instrument and the risk of bias
was analyzed according to the Cochrane instrument.
Results and Conclusion: A total of 115 articles were
found. In total, 57 articles were fully evaluated and 34
were included and evaluated in this study. And of the
total of 34 articles, only 11 articles were developed as
the main clinical results. A total of 32 articles were
excluded because they did not meet the GRADE
classification, and 16 were excluded because they were
at risk of bias. The symmetric funnel plot does not
suggest a risk of bias between the small sample size
studies. A retrospective observational study compared
57 patient charts on treatment outcomes for anterior
occlusion and vertical skeletal stability after maxillary or
mandibular surgery to correct Class II malocclusion with
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a mild to moderate open bite. After surgery, 87% of Le
Fort I patients and 63% of patients with bilateral sagittal
split osteotomy had a positive overbite, and at the 6-
month follow-up, the percentages were 90% and 74%,
respectively. Another study showed Class II patients had
significantly greater amounts of lateral and lower
translation than class III patients. Also, genioplasty
represents one of the most common auxiliary
procedures and may be associated with corrective
surgery for dentofacial dysmorphisms. However, care
must be taken with mental nerve injuries, asymmetries,
and intraoperative bleeding are the main immediate
complications.

Keywords: Orthognathic surgery. Class II. Open bite.
Genioplasty. Aesthetics. Clinical trials.

Introduction

Orthognathic surgery (0S) is used to improve the
patient's facial appearance and to correct maxillary and
mandibular deformities resulting from malocclusions,
disease or trauma [1-3]. The success of OS depends on
the surgical technique and the precision of the
orthodontic-surgical treatment plan [4,5]. In this sense,
bilateral sagittal osteotomy of the ramus of the
mandible is a technique widely used in orthognathic
surgery for the correction of mandibular deformities [6-
8]. Mandibular advancement is a procedure with a high
risk of skeletal relapse, due to the difference between
the proximal and distal bone segments [9].

Furthermore, non-ossification between the
maxillary bones after osteotomies is an important
complication [10]. Thus, several studies have already
reported that areas of little or no bone contact in both
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the maxilla and the mandible may present a greater
chance of instability. Furthermore, bone recovery would
be inadequate if there was a defect greater than 3 mm
between the segments along the osteosynthesis line
[11].

In the cosmetic surgery scenario, in addition to the
other parts of the face, the chin is one of the most
important parts of the facial skeleton. The size and
location of these areas of the skeleton in relation to the
base of the skull and their three-dimensional positional
relationship to each other are essential and contribute
to the individuality of a human face. The position of the
chin has a strong influence on the assessment of facial
harmony, as its different types and shapes dominate the
appearance. Also, the chin expression can signal
character traits. In this context, genioplasty is a
procedure to correct aesthetic and functional deformity
of the chin region, improving the contour [12].

Also, authors demonstrated that the use of
xenogenic bone graft in mandibular advancements
greater than 8 mm performed clinical, radiographic and
histological evaluations, and concluded that the material
is an effective tool in bone stability and mandibular
aesthetics, not causing an increase in postoperative
complications [13]. In the maxilla in advances of up to
5 mm, promising results were also observed in bone
union in Le Fort I osteotomies, requiring the need for
studies with greater maxillary advances and in other
areas, such as the chin in genioplasty [14].

Moreover, anterior open bite (AOB) is the lack of
vertical contact or negative overbite between the
anterior teeth of the superior and inferior arches when
the posterior teeth are in occlusion [15,16]. The AOB is
an easily recognized malocclusion and presents only
aesthetic and functional problems [16]. The
characteristics of individuals with anterior open bite
include excessive gonial, mandibular, and occlusal plane
angles, small mandibular body, and ramus increased
lower anterior facial height, decreased upper anterior
facial height, retrusive jaw, Class II tendency, divergent
cephalometric planes, lingual position and inadequate
lip seal [17,18].

Therefore, the present study aimed to perform a
brief systematic review with risk of bias analysis by
funnel plot to highlight the main clinical approaches of
orthognathic surgery in class II patients with open bites
and also concerning genioplasty.

Methods
Study Design

The rules of the Systematic Review-PRISMA
Platform (Transparent reporting of systematic reviews
and meta-analysis- www.prisma-statement.org/) were
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followed.

Data sources and research strategy

The search strategies for this systematic review
were based on the keywords (MeSH Terms):
“Orthognathic surgery. Class II. Open bite. Genioplasty.
Aesthetics. Clinical trials”. The research was carried out
in February 2022 to May 2022 and developed based on
Scopus, PubMed, Science Direct, Scielo, and Google
Scholar. Also, a combination of the keywords with the
booleans "OR", “AND”, and the operator "NOT" were
used to target the scientific articles of interest.

Study Quality and Bias Risk

The quality of the studies was based on the GRADE
instrument and the risk of bias was analyzed according
to the Cochrane instrument.

Results and Discussion

A total of 115 articles were found. Initially,
duplication of articles was excluded. After this process,
the abstracts were evaluated and a new exclusion was
performed, removing the articles that did not address
the theme of this article. In total, 57 articles were fully
evaluated and 34 were included and evaluated in this
study (Figure 1). And of the total of 34 articles, only 11
articles were developed as the main clinical results. Of
the initial total of articles, 32 articles were excluded
because they did not meet the GRADE classification, and
16 were excluded because they presented a risk of bias
that could compromise the credibility of the studies
(Figure 1).

Figure 2 presents the results of the risk of bias in
the studies using the Funnel Plot, through the
calculation of the Effect Size (Cohen's Test). The sample
size was determined indirectly by the inverse of the
standard error. The number of clinical studies evaluated
was n=11. The graph showed symmetric behavior, not
suggesting a significant risk of bias in studies with small
sample sizes, which are shown at the bottom of the
graph.

Major Clinical Results

In the scenario of orthognathic surgery for open
bite and mentoplasty, some important clinical studies
have been listed that show the success of these
surgeries. To begin, a retrospective observational study
compared 57 patient charts on treatment outcomes for
anterior occlusion and vertical skeletal stability after
maxillary or mandibular surgery to correct Class II
malocclusion with a mild to moderate open bite. After
surgery, 87% of Le Fort I patients and 63% of patients
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Figure 1. Study Eligibility (Systematic Review).

Records identified
through database
searching (n = 85)

Additional records
identified through
other sources (n = 30)

Total = 115 articles;
Duplicates removed (n = 105)

Records screened
(n =105)

Articles excluded
(non-adherent to
GRADE) (n = 32)

Articles assessed for
eligibility
(n=73)

Articles excluded High
Bias of Risk
(n = 16)

Studies included in
qualitative synthesis
(n =57)

Articles excluded
Lower Risk of Bias
(n=23)

Systematic Review (n = 34),
and 11 articles were developed as
the main clinical results

[ Included ][ Eligibility ][ Screening ][ Identification ]

Figure 2. The symmetric funnel plot does not suggest
a risk of bias between the small sample size studies that
are shown at the bottom of the graph. N=11 clinical
studies.
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with bilateral sagittal split osteotomy had a positive
overbite, and at the 6-month follow-up, the percentages
were 90% and 74%, respectively. Three years after
surgery, 74% of patients with Le Fort I and 42% of
patients with bilateral sagittal split osteotomy had a
positive overbite. Anterior facial height decreased in the
Le Fort I subsample and increased in the bilateral
sagittal split osteotomy subsample, and the mandibular
plane angle decreased in both. The Le Fort I subsample
generally remained stable, while clinically significant
relapse of the mandibular plane angle (=2°) occurred in
80% of the bilateral sagittal split osteotomy subsample
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[19].

Also, a study quantified the three-dimensional
condylar displacement due to bimaxillary surgery for
open bite correction in patients with class II and class
III skeletal malocclusion. Pre-surgical (T1) and post-
surgical (T2) cone-beam computed tomography scans
were performed in 16 patients with skeletal class II
(mean age 22.3 + 9.47 years) and 14 patients with
skeletal class III (age mean of 25.6 + 6.27 years). Class
II patients had significantly greater amounts of lateral
and lower translation than class III patients. The
magnitudes of condylar translational displacements
were small for both groups.

Skeletal class III patients had a predominantly
medial and superior condylar translation. Skeletal class
IT patients had a higher counterclockwise condylar pitch
than class III patients. Two-jaw surgery for open bite
correction led to different directions and amounts of
condylar rotational displacement in patients with
skeletal class II malocclusion compared to class III
malocclusion, with greater rotational than translational
displacements [20].

Besides, mentoplasty is a technique used for
aesthetic and functional purposes, as well as mandibular
implants [21]. There are different types of genioplasty
[22]. Functional genioplasty is usually associated with
orthognathic surgery, to achieve lip closure at rest,
promoting nasal breathing and functional adult
swallowing. They may also have stability benefits from
orthodontic treatments and positive periodontal effects.
Aesthetic genioplasty, on the other hand, is performed
to correct excess or lack of projection of the chin,
however, they must be monitored [22].

Thus, a study presented the application of the
piezoelectric scalpel to correct different chin deformities.
A total of 55 patients with a defective chin were
included. Intraoral genioplasty was performed during
the correction of dentofacial dysmorphisms or
associated with nasal surgery. Piezosurgery has been
associated with a lower number of postoperative
complications, especially concerning intraoperative
bleeding, nerve injuries (immediate and late),
hematomas and seromas, and asymmetry (immediate
and early). The average time to perform the complete
mentoplasty procedure with piezosurgery was almost
the same as the saw and drill. Therefore, genioplasty
represents one of the most common auxiliary
procedures and may be associated with corrective
surgery for dentofacial dysmorphisms. However, care
should be taken with mental nerve injuries,
asymmetries, and intraoperative bleeding are the main
immediate complications of mentoplasty, and to
minimize these risks, the ultrasonic piezoelectric
osteotomy with the selective cutting of the mineralized
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structure stands out [23].

Thus, in this respect, rhinoplasty and chin surgery
are effective procedures to resolve the defects of
underdevelopment of the nose and chin. Thus, a study
investigated application strategies of autologous costal
cartilage grafts in rhinoplasty and mentoplasty. As a
result, satisfactory facial contour appearance was
achieved immediately in 28 patients after surgery. A
total of 21 patients had a satisfactory appearance of the
nose and chin during the 6 to 18-month follow-up. No
cartilage resorption was observed. Two patients had
redness of the skin of the nasal tip and were cured after
treatment. Therefore, the application of autologous
costal cartilage grafts has achieved satisfactory results
[24].

Also, a randomized clinical trial compared the
postoperative  period of cooling (hylotherapy)
temperatures of 18°C and 22°C. The parameters of this
study were swelling and postoperative pain levels. A
total of 156 patients were divided into two groups, in
which mono-one, bignatic osteotomy, or mentoplasty
was indicated. Postoperative assessment of swelling
was performed using a 3D optical scanner. This
examination was repeated on postoperative days 1, 2,
3, 7, 14, 30, and 90. Group 1 (18°C, 78 patients) had
an increase in postoperative edema on the 1st
postoperative day of 52.06 £ 35.41mL. The maximum
was reached on the 2nd postoperative day with 75.82 +
38.97mL. On the 30th postoperative day, residual
swelling measured 11.60 + 12.62mL. Group 2 (22 °C,
78 patients) had an increase in postoperative edema on
the 1st postoperative day of 76.07 + 63.15mL. The
maximum was reached on the 2nd post-OP day with
106.97 £ 69.63 mL. On the 30th postoperative day,
residual swelling measured 14.36 * 32.26mL. The
differences between the two groups and between the
different visits were statistically significant [25].

In this context of hylotherapy, it has not yet been
clarified how the development of pain and swelling
progresses postoperatively at different cooling
temperatures. Thus, one study compared postoperative
cooling temperatures of 18°C and 22°C. The parameters
of this study were swelling and the postoperative
development of pain levels. This study included 36
patients, divided into two groups, in which mono- or
bignatic osteotomy or mentoplasty in orthognathic
surgery was indicated, using a 3D optical scanner
(FaceSCAN3D®) on days 1, 2, 3, 7, 14, 30, and 90
postoperative days. Group 1 (18 °C, 18 patients) had an
increase in postoperative edema on the 1st
postoperative day of 62.22 + 36.29 mL. The maximum
was reached on the 3rd postoperative day with 81.85 +
40.23 mL. On the 30th postoperative day, residual
edema measured 7.39 £+ 15.77 mL. Group 2 (22°C, 18

patients) had an increase in postoperative edema on the
1st postoperative day of 61.69 + 34.7 mL. The
maximum was reached on the 2nd postoperative day
with 92.83 + 48.03 mL. On the 30th postoperative day,
residual edema was 28.09 + 19.04 mL. Study results
indicate slightly less residual edema in group 1 (18°C)
on the 30th postoperative day [26].

Besides, a study performed mentoplasty in a single
piece from the mandibular angle to the most anterior
part of the chin to achieve the change of the entire
mandibular shape like a single piece, with a total of 14
patients who complained of mandibular angle and chin.
prominent. Group I (n=7) was treated with conventional
mentoplasty with narrowing rhinoplasty and Group II
(n=7) was treated with one-piece mentoplasty. The
mean volume reduction per side was 41.8 cc in the one-
piece mentoplasty and 36.5 ccs in the conventional
mentoplasty with narrowing rhinoplasty. In addition, the
lower facial mean decreased from 64.3 to 61.0 after 6
months postoperatively and was maintained up to 3
years on average after the operation. In the one-piece
mentoplasty group, a little greater satisfaction was
shown with the body of the mandible, and it was
estimated that the presence of a secondary angle
generates  dissatisfaction.  Therefore,  one-piece
mentoplasty based on a three-dimensional impression
model proved to be very successful for the natural
modeling of the mandible [27].

Furthermore, a randomized clinical trial wanted to
confirm the clinical findings of recent studies that
showed that piezotomes can establish the new "state of
the art" for osteotomies in maxillofacial surgery. The
sample consisted of 48 patients who underwent
piezotome reduction chin surgery (10 men and 13
women; age, 24 to 56 years) or traditional sliding
genioplasty (11 men and 14 women; age, 26 to 54
years). No statistically relevant differences were found
for the duration of surgery between the test and control
groups. There was a statistically significant association
between decreased post-surgical morbidity and greater
overall long-term patient satisfaction with the outcome
of piezotome genioplasty. Therefore, the use of
piezotomes is advantageous in rhinoplasty surgery
compared to traditional surgical instruments [28].

Finally, a randomized clinical trial investigated the
effects of OS on fibrin lysis, fibrin structure, and D-dimer
and evaluated the effect of tranexamic acid on these
fibrinolytic measures. Patients had a maxillary or
mandibular deficiency, either excessive or asymmetrical.
All patients underwent bimaxillary OS with or without
maxillary segmentation or additional mentoplasty. The
sample included 96 patients, of which 45 received
placebo and 51 received tranexamic acid. As a result, it
was observed that fibrin lysis decreased after OS.
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