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Abstract

Background: Different genioplasty techniques are applied for the adjustment of chin area deformities such as chin
deviation.

Results: Thirty patients with simple facial asymmetry due to chin deviation underwent computer-assisted horizontal
translational osseous genioplasty. In this technique, a surgical guide was used to cut a bone strip from the side
where the chin should be transferred to; then, the same bone strip was used for the filling of the gap that was
formed on the opposite side.

Conclusion: According to the experience gained from this study, the authors believe that computer-assisted
horizontal translational osseous genioplasty is a simple and reliable technique for patients with facial asymmetry
due to chin deviation.
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Introduction
Facial asymmetry can be defined as the lack of corres-
pondence in size, shape, and relative position of parts on
two sides of the facial median plane [1]. Different com-
ponents of facial hard and soft tissues can play a role in
the formation of facial asymmetry. However, given the
breadth of the causes and the multiplicity of available
treatment plans, it is not possible to address all these is-
sues in this article. Hence, in this study, our focus is on
chin asymmetries. A variety of developmental (such as
hemifacial hypertrophy), pathological (such as tumors
and cysts), traumatic (such as fractures), and functional
(such as mandibular displacement) factors can cause
chin asymmetry [2, 3]. So far, due to the nature and
extent of asymmetry, various treatment plans have been
introduced to correct these conditions [1, 4–7]. The use
of prefabricated customized implants [7] and genioplasty

[8] is considered the most common treatment options
for the management of these abnormalities. Given the
many complications reported in the use of implants such
as bone resorption, infection, muscle dysfunction,
hematoma, displacement, poor scarring, and dysesthesia
[9–12] and the inherent technical advantages of genio-
plasty including stable outcomes, accurate positioning of
the chin, and improvement of obstructive disorders by
adjustment of muscles’ position [4, 13, 14], it seems that
the use of genioplasty is a more efficient and logical
treatment compared to implants.
Genioplasty is a widely used surgical procedure mainly

comprising an osteotomy in the anterior lower portion
of the mandible for the correction of chin deformities by
allowing movement of the chin in three dimensions and
positioning it in its new desired position [15]. Depending
on the type of deformity, different genioplasty tech-
niques may be used. In this article, we intend to intro-
duce a novel computer-assisted horizontal translational
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osseous genioplasty technique whose main application is
for the correction of chin deviation.

Methods
The general concept of this technique is based on using
a surgical guide to cut a bone strip from the side where
the chin should be transferred to, then using the same
bone strip for the filling of the bone gap that has been
formed on the opposite side. In this way, by placing the
dissected bone segment in the correct position and
angle, the deviation of the chin and the resulting
asymmetry will be eliminated. The steps of this surgical
procedure are described in more detail below (Fig. 1).
First, the three-dimensional computed tomography of

the lower jaw area (1-mm incremental slices, Gantry
zero, Bone Plus Protocol, HiSpeed QXi, GE Healthcare)
was obtained. In order to accurately design the virtual
chin osteotomy, raw data were input into KAVEH soft-
ware (KAVEH Package, a special software package for
Cranial and Maxillofacial Implantology/Surgery, Tehran,
Iran). Eventually, a customized module was exclusively
designed for each patient deformity (Fig. 2).
All patients received necessary information about the

advantages, disadvantages, and potential risks of the
technique and signed informed consent prior to the op-
eration. All surgeries were performed by a single oral
and maxillofacial surgeon. Patients underwent general
anesthesia via nasal intubation, and following the prepar-
ation of the face and mouth, local anesthesia (2%
lidocaine with epinephrine at a concentration of 1:80,
000) was administered to the area. To elevate the

overlying soft tissue, a vestibular incision throughout the
intercanine distance at 5-mm distance from the muco-
gingival line was performed.
After ensuring that the surgical guide was fixed in the

correct position, osteotomy was performed using a thin
reciprocating saw blade. Upon completion of the osteot-
omy, two bone segments including a thin bone strip and
a segment that comprises the main section of the chin
were obtained. The path of the osteotomy lines inside
the surgical guide groove and on its outer border is
shown in Fig. 2a.
In the next step, the bone strip was removed from the

appointed area so that the main part of the chin can be
placed in the correct position following the transfer of
the main segment to the correct position, and the bone
strip was used to fill the gap in the opposite side. Finally,
after making sure that the bone segments were in the
correct position and achieving the desired symmetry, ti-
tanium screws were used to fix the bone segments in the
new position (Fig. 3).

Results
In total, 30 patients underwent the computer-assisted
horizontal translational osseous genioplasty using our
technique, out of whom, 24 were followed up for 1 year.
Patients were assessed in terms of esthetic, symmetry,
and complications in follow-up sessions.
In clinical assessments, no sign of infection,

dysesthesia, muscle dysfunction, or chin deformity was
observed. Compared to the maxillary anterior teeth as
controls, the vitality of mandibular anterior teeth was
approved using an electronic pulp tester (Parkell Inc.,
Farmingdale, NY, USA). Furthermore, all patients were
satisfied with the final outcomes. For instance, the pre-
and post-operative clinical views of a sample 24-year-old
female patient who underwent computer-assisted hori-
zontal translational osseous genioplasty are demon-
strated in Fig. 4.

Discussion
The aim of this article was to present a new computer-
assisted genioplasty technique for the correction of chin
asymmetries. The application of digital design technol-
ogy compared to conventional techniques can provide
various benefits for both surgeon and patient. Becoming
more accurate and more predictable surgical outcomes
and reduction in operating time are among significant
advantages that are certainly of particular importance to
surgeons.
Compared to previous conventional methods, this

method has several advantages including more precise
osteotomy and exact locating of adjacent sensitive struc-
tures such as mental nerves and roots of teeth, which is
very important in reducing possible damage. However, it

Fig. 1 Steps of chin osteotomy using the surgical guide: (1) The first
cut is made in the inclined groove at the opposite side of which the
chin is deviated to. (2) The second cut is made along the outer
edge of the same side. (3) In the third step, the horizontal cut is
made. A bone strip from the side where the chin should be
transferred to is available now. (4) By making the fourth cut, the chin
is also movable, and by removing the bone strip, it can be
transferred to the correct position. Finally, the same bone strip is
used for the filling of the gap that was formed on the opposite side
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should be noted that the use of such a technique will
not necessarily be effective in treating all deviations and
asymmetries of the chin or mandible. The most import-
ant point in this regard is the comprehensive clinical
and radiographic evaluation of the patient in order to ac-
curately identify the etiology of deformity and then
decision-making on the treatment plan. Certainly in
cases where there are significant dental abnormalities
and TMJ dysfunction, ignoring these problems and using
this technique solely to correct the patient’s appearance
is completely rejected.
For example, based on a patient’s problem, Singh et al.

[16] proposed a treatment plan including orthodontics,
sagittal split ramus osteotomy, intraoral vertical ramus

osteotomy, and genioplasty to correct mandibular asym-
metry in a 19-year-old patient.
Baik et al. [17] by examining a 30-year-old female pa-

tient with bialveolar protrusion, mandibular prognath-
ism, chin retrusion, a long face, and severe facial
asymmetry deducted that genioplasty alone would not
be able to correct the patient’s abnormality, so they con-
cluded that in order to improve the esthetic status, mul-
tiple complex surgical procedures should be used.
Thus, a series of procedures including anterior

segmental osteotomy, LeFort I asymmetric impaction,
bilateral sagittal split ramus osteotomy, 3-piece
segmentation of the maxilla, anterior segmental osteot-
omy, advancement genioplasty, and mandibular angle

Fig. 2 a, c Digital design of chin osteotomy surgical guide for a sample 24-year-old female patient who underwent computer-assisted horizontal
translational osseous genioplasty. b, d For accurate adaptation with the chin anatomy, a clear surgical guide was fabricated using special resin
through Rapid Prototyping Technology (SLA technology-RUNA CO., Tehran, Iran)

Fig. 3 a Application of a chin osteotomy surgical guide in a patient with a mild deviation of the chin. b Fixation of the chin in the corrected
position using 4 titanium screws
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contouring were performed concurrently for the patient.
In contrast, the use of simpler and non-combination
techniques for simpler cases is also quite common. For
example, Gadre et al. [18] by using a single horizontal
flip pedicled genioplasty for patients with unilateral tem-
poromandibular joint ankylosis achieved reasonably sat-
isfying outcomes.
In another study by Li et al. [19], the outcomes dem-

onstrated that in patients with chin deformity, the chin
template system provided a trusty method for the plan-
ning of two-piece narrowing genioplasty in a way that
there were no reports of mental nerve injury, abnormal
bleeding, template fracture, or difficulty in the applica-
tion of the guide. In addition, all patients absolutely re-
covered well and were satisfied with the surgical results.
Perhaps the main limitation of this technique

compared to conventional methods is the imposition of
additional costs for three-dimensional computed tomog-
raphy, the design of the digital treatment plan, and the
fabrication of the surgical guide using Rapid Prototyping
Technology.

Conclusion
According to the authors’ experiences, it can be deduced
that in patients with facial asymmetry due to chin

deviation, computer-assisted horizontal translational os-
seous genioplasty can be used as a simple and trust-
worthy method to correct chin deformity. However, it
seems that conducting studies with a larger sample size
and longer follow-up periods will significantly reveal the
strengths and flaws of this technique.
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