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Coronal-splitting Reduction Genioplasty Combined
with Bilateral Osteotomies of the Mandibular
Inferior Border for Macrogenia
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Summary: There are various types of chin deformities, and the least established

surgical method for deformity correction may be reduction for anteroposterior
macrogenia. Anteroposterior macrogenia is commonly corrected by either set-
back genioplasty or burring reduction, but these approaches are less likely to pro-
duce aesthetically pleasing results. Both procedures have poor reduction effects
because of the low response rate of soft tissues to skeletal alterations. There is a
high likelihood of chin ptosis and flattening. Setback genioplasty can also yield
step deformities at the inferior mandibular border. To overcome these drawbacks
of conventional methods, I developed a novel technique of coronal-splitting reduc-
tion genioplasty. I have performed more than 83 procedures with a high success
rate over the past 10 years. Alloplastic chin implant-shaped bone fragments were
resected from the prominent bony chin, in which the average thickness of resected
bone was 8.2mm. Sufficient sagittal reduction effects were then achieved in most
cases, although the soft tissue response rate remains 25%-50%, as reported in
the literature. The no-degloving technique with cephalic suspension of the men-
talis muscle prevents chin ptosis. Combined bilateral oblique osteotomies of
the inferior mandibular border contribute to minimizing obvious postoperative
chin flattening. Moreover, macrogenia can be large in multiple planes, including
anteroposterior, vertical, transverse, or their combinations. This new technique
can handle all three planes by combining both bilateral oblique osteotomies of
the inferior mandibular border and burr ostectomy. Overall, these findings sug-
gest that the coronal-splitting genioplasty method may replace conventional meth-
ods for correcting macrogenia. (Plast Reconstr Surg Glob Open 2024; 12:5725; doi:
10.1097/GOX.0000000000005725; Published online 8 April 2024.)

INTRODUCTION

The chin has a strong influence on facial aesthetics
and harmony on both frontal and profile views. Some
quantitative analyses are used to assess the position of the
chin relative to the overall face, nose, and lips.' Briefly, if
the soft tissue pogonion lies anterior to the most project-
ing portion of the lower lip, anteroposterior macrogenia
may exist.” Anteroposterior macrogenia is commonly cor-
rected by either setback genioplasty with a plate or burr-
ing of the pogonion.** However, these approaches are
less likely to produce aesthetically pleasing results. First,
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both procedures may provide insufficient surgical effects
because of the low response rate of soft tissues to skeletal
alterations.” Second, there is a high likelihood of chin pto-
sis, which can be quite unaesthetic.”® Third, an unnatural,
flattened appearance of the chin may result.” Fourth, set-
back genioplasty can yield step deformities at the inferior
border of the mandible.”

In 2011, I developed a new technique of coronal-splitting
reduction genioplasty to overcome these drawbacks of con-
ventional methods. This innovative technique was inspired
by alloplastic chin augmentation for microgenia. I thought
that, in contrast, an alloplastic implant-shaped bone frag-
ment could be removed with better results for anteroposte-
rior macrogenia. The osteotomy was performed in a similar
manner as in sagittal splitting ramus osteotomy.

Disclosure statements are at the end of this article,
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The procedure is demonstrated in the Video.
Additionally, to facilitate an understanding of this pro-
cedure, pre- and postoperative computed tomographic
images are shown in Figure 1.

All operations were performed under general anesthe-
sia. A lower labial incision was made through the mucosa,
and the periosteum was dissected. The mental nerve was
identified and preserved, and the lower border of the
mandible was exposed after anterior subperiosteal dissec-
tion. Care must be taken to limit caudal dissection to pre-
serve the lingual muscular attachment. The line for the
coronal-splitting osteotomy was marked after the contour
of the prominent bony chin. A caudal osteotomy line was
drawn along the posterior margin of the base of the man-
dible. [See Video (online), which demonstrates coronal-
splitting reduction genioplasty combined with bilateral
osteotomies of the inferior border of the mandible.]

A monocortical cut was made all around the marked
line using a round 2-mm burr or an ultrasonic curettage
device (SONOPET UST-2001, Stryker, USA). An oscillat-
ing saw was then used at the base of the mandible, which
is imperative to avoid accidental fracture during splitting
osteotomy. Coronal-splitting osteotomy was then per-
formed using a chisel, resulting in only the lingual cor-
tex remaining. Next, bilateral oblique osteotomies of the
inferior mandibular border were routinely performed to
minimizing postoperative chin flattening. The osteoto-
mies were executed from the point 10mm lateral to the
midline of the base of the chin to approximately a few
centimeters posteriorly to the mental foramina using
a reciprocating saw.® If needed, vertical shortening was
performed by burr ostectomy. All sharp bony edges were
smoothed with a burr.
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Question: Compared with conventional methods for cor-
recting macrogenia, does the novel technique of coronal-
splitting reduction genioplasty improve postoperative
outcomes?

Findings: With coronal-splitting reduction genioplasty,
the average thickness of resected bone fragments is
8.2 mm, which can result in greater skeletal alteration
than is achievable with conventional methods, potentially
providing a greater improvement in anteroposterior mac-
rogenia reduction. Furthermore, in combination with
bilateral oblique osteotomies of the mandibular inferior
borders, the coronal-splitting method effectively achieves
three-dimensional chin reduction. Aesthetic complica-
tions such as chin ptosis and flattening are largely avoided.
Meaning: Coronal-splitting reduction genioplasty is safe
and effective for correcting macrogenia.

Next, a cortical bone tunnel was made a few millime-
ters above the superior osteotomy line using a hole burr.
The lower mentalis muscle was replaced superior to its
original position to effectively move up the chin pad using
a 3-0 absorbable suture with the bone tunnel. The wound
was finally closed in two layers.

Conventional anteroposterior reduction genioplasty
can yield poor aesthetic outcomes. The low response rates
of soft tissues to skeletal alterations in reduction genio-
plasty can cause insufficient surgical effects.* The response
rates of soft tissues range from 0.85 to 1:1 in advancement
and are at best 0.5:1 in posterior repositioning.* In burr

Fig. 1. Computed tomography images of coronal-splitting reduction genioplasty. A preoperative com-
puted tomography image of a patient with macrogenia is shown (A). The patient underwent coronal-
splitting osteotomy, in which the thickness of the resected bone was 8 mm. Bilateral inferior mandibular
border osteotomies were performed toward the mandibular angles. A 3-mm vertical shortening was
performed using a burr. A computed tomography image immediately after the surgery is shown (B).
Subsequently, reduction of the prominent bony chin was accomplished on the anteroposterior, verti-
cal, and transverse planes.
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Fig. 2. Photographs of the patient with anteroposterior microgenia. A, A 28-year-old woman had mac-
rogenia. She underwent both coronal-splitting reduction genioplasty and bilateral osteotomies of the
inferior mandibular border. The thickness of the resected bone was 9 mm. B, The postoperative results
at 16 months are shown. Anterior—posterior reduction of the chin was sufficiently achieved, whereas
postoperative chin ptosis was avoided.

reduction ostectomy, the response rates range from 0.25:1
to 0.5:1.%

In this study, alloplastic chin implant-shaped bone
fragments composed of both cortical and cancellous bone
were resected from the prominent bony chin. The average
thickness of resected bone was 8.2mm (range, 5-12mm),
which may result in greater skeletal alteration compared
with that in conventional methods.” Therefore, coronal-
splitting reduction genioplasty provided sufficient surgical
effects for anteroposterior microgenia, although the soft
tissue response rate remains 25%-50%, as reported in the
literature (Fig. 2).*

Macrogenia can be large in multiple planes: antero-
posterior, vertical, transverse, or their various combina-
tions.” Combined bilateral oblique osteotomies of the
inferior mandibular border are essential for enhancing
the aesthetic appearance of the results. First, transverse
reduction of the chin is achieved. Second, full-thickness
resection of the mental tubercles contributes to less
noticeable postoperative chin flattening. If needed, verti-
cal reduction is performed using a burr. Thus, this new
surgical procedure can handle all planes. (See figure,
Supplement Digital Content 1, which shows pre- and post-
operative frontal views of the patient in Fig. 2. Transverse,
vertical, and anteroposterior reduction of the chin was
balanced, and postoperative flattening of the chin was
avoided. http://links.lww.com/PRSGO/D141.)

Setback genioplasty is associated with a fairly high rate
of witch chin deformity, which is characterized by soft tis-
sue ptosis.’ To avoid this displeasing chin deformity with the

presented procedure, the following three points are impor-
tant. First, subperiosteal dissection should stop at the pos-
terior margin of the base of the mandible to preserve soft
tissue contact with the lingual cortex as much as possible.*'’
Second, suspension of the soft tissue chin pad superior to its
original position with the bone tunnel is critical to prevent the
descent of soft tissue. Third, submental liposuction is needed
for patients who have developed excess submental soft tissue.

In this retrospective case series, no major complica-
tions were observed. Most patients were satisfied with
the surgical results; however, some complained about
the aesthetic results. It is impossible to adjust the postop-
erative chin projection due to unpredictable changes in
the soft tissue. Thus, overcorrection or undercorrection
can occur, both subjectively and objectively. Two patients
requested a further reduction. Clockwise rotation of the
bimaxillary complex was performed for both patients. In
contrast, filler injection was performed for one patient
who complained of overcorrected chin retraction. Two
patients complained of indistinct labiomental folds post-
operatively. The V=Y plasty technique on the wet vermilion
or filler injection at the vermilion border was somewhat
useful in such cases. Patients with shallow labiomental
folds may be contraindicated.

There are technical limitations to this procedure.
Macrogenia can be caused by volumetric excess of the
overlying soft tissue alone; if so, clockwise rotation of the
bimaxillary complex is needed. Patients with skeletal class
III malocclusion require consideration of orthognathic
surgery in addition to (or instead of) genioplasty.


http://links.lww.com/PRSGO/D141

Despite these technical limitations, I have performed
more than 83 procedures with a high success rate over
the past 10 years. Overall, this study suggests that the
novel technique of coronal-splitting reduction genio-
plasty may replace conventional methods for correcting
macrogenia.
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