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Le Fort I osteotomy as treatment for traumatic class III
malocclusion caused by Le Fort III fracture: A case

report
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Trauma in the modern society is characterized by multiple injuries, and the several co-
morbidities are often accompanied by facial bone fracture. The types of multiple facial
bone fractures vary from Le Fort to panfacial fracture. Le Fort fracture, which can cause

problems, such as facial disfigurement, functional impairment of mastication, maloc-
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clusion and speech abnormalities, is a challenging case for plastic surgeons. The pur-
pose of treatment for patients with malocclusion due to Le Fort fracture is to maintain

and restore both function and aesthetics. The author reports a case of Le Fort | osteot-
omy as a surgical correction of traumatic class Ill malocclusion due to Le Fort 1l fracture.
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INTRODUCTION

Recently, facial bone fracture is characterized by multiple injuries,
and its surgery could be delayed due to the associated morbidity
and mortality. In addition, even if open reduction is performed at
an appropriate time, if the fracture fragments are comminuted, re-
duction of the fracture to its anatomical position before trauma is
difficult, and firmly fixing it is difficult. Delayed surgery and inad-
equate reduction are prone to malunion of the fracture and other
functional problems [1-3]. The types of multiple facial bone frac-
tures vary from Le Fort fracture to panfacial fracture. Le Fort frac-
ture, which can cause facial disfigurement, functional impairment
of mastication, malocclusion, and speech abnormalities, is a chal-
lenging case for plastic surgeons. The healing process of this type
of fracture is not normal due to the contraction force of the masti-
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catory muscles in the jaw and oral system, which may result in
malocclusion. Therefore, the purpose of the treatment of Le Fort
fractures is to maintain and restore both function and aesthetics.
The author reports a case of Le Fort I osteotomy as a surgical cor-
rection of traumatic class III malocclusion due to Le Fort III frac-
ture.

CASE REPORT

A 54-year-old male patient complaining of disfigured facial ap-
pearance and discomfort due to malocclusion visited the Depart-
ment of Plastic Surgery, Myongji Hospital. The patient had Le Fort
IT and III fractures due to a traffic accident 2 years prior and only
underwent intermaxillary fixation at that time. His preoperative
gross appearance showed midface depression, concave facial pro-
file, and anteroposterior discrepancy of the upper and lower lips
(Fig. 1). Preoperative cephalometric analysis showed skeletal class
III malocclusion, and the Frankfort horizontal to AB angle was
larger than normal. In addition, inadequate position of maxilla
with depression, midline shifting, and canting were observed (Fig.
2). Preoperative intraoral evaluation showed class III malocclusion,
crossbite, and midline shift to left of the maxillary plane (Fig. 3).
Computed tomography scan revealed displacement of the maxilla
due to inadequate reduction and fixation at the time of injury.

The author considered the patient’s facial appearance, occlusion
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Fig. 1. Preoperative gross appearance of the patient. Note the mid-
face depression, concave facial profile, and anteroposterior discrep-
ancy of the upper and lower lips. (A) Frontal view and (B) lateral view.

Fig. 2. Preoperative cephalometric analysis. FH to AB angle was lar-
ger than normal value. (A, B) Note the skeletal class Il malocclu-
sion, inadequate position of maxilla with depression, midline shifting
(red arrows), and canting. A, A point; B, B point; FH, Frankfort hori-
zontal; N, nasion.

status, and senile appearance due to depression of the maxilla and
less visible incisor, and maxillary advancement with down through
Le Fort I osteotomy was planned (Tables 1 and 2, Fig. 4). We ex-
cluded other surgical options such as Le Fort III osteotomy or two-
jaw surgery by considering the above-mentioned factors. The sur-
gical treatment objective was planned considering the elongation
of the left side, impaction of the right side, and the correction of
canting and midline shifting. Surgery was performed through in-

Table 1. Preoperative cephalometric analysis

Preoperative Right Center Left

Vertical (mm)

Central incisor - 94.08 -

1st molar 92.04 - 93.01
Horizontal (mm)

Central incisor 67.87 67.89 67.91
Transverse (mm)

Central incisor - 38.04 -

1st molar 69.58 - 6.91

Table 2. Postoperative cephalometric analysis

Postoperative Right Center Left

Vertical ([mm)

Central incisor 95.98 (1 1.90)

1st molar 91.90(10.14) 93.89(10.88)

Horizontal (mm)
Central incisor 71.42 71.23 (\.3.34) 71.03
Transverse (mm)

Central incisor 40.70 (<2.66)

1st molar 73.34 (3.7¢) 10.87 (<3.96)

Le Fort | osteotomy with total advancement and midline correction to right.
3.34 mm advancement, 2.66 mm midline correction to right, 1.90 mm elon-
gation based on upper left central incisor, 0.14 mm impaction based on upper
right second molar, 0.88 elongation based on upper left first molar.

Fig. 3. Preoperative intraoral photography. Note the class Ill malocclusion, crossbite (squares), and midline shift (arrows) to left of the maxil-
lary plane.
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Fig. 4. Preoperative three-dimensional computed tomography. Le
Fort | osteotomy Note displacement of the maxilla due to inadequate
reduction and fixation at the time of injury. (A) Frontal view and (B)
lateral view; the red line indicating the line that performed the Le
Fort | osteotomy.

Fig. 5. The cortical bone was harvested from the right mandible an-
gle, inset to the bony gap, and fixed with miniscrews.

traoral incision; a fracture line that was due to previous trauma was
observed, and some drilling marks suspected as signs of improper
reduction and internal fixation were also observed. After full mo-
bilization of the maxilla through Le Fort I osteotomy, the lower
segment of the maxilla was advanced to fit with preoperative wa-
fers, and fixation was performed using a 2.0-mm titanium mini-
plates and miniscrews. After Le Fort I osteotomy, the bony gap on
the left side was measured at approximately 3.0 mm. The author de-
cided to perform bone graft. The cortical bone was harvested from
the right mandible angle, inset to the bony gap, and fixed with
miniscrews (Fig. 5). Alar flaring due to advancement of the maxilla
was corrected using an alar cinching suture. Postoperative inter-
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Fig. 6. Postoperative gross appearance of the patient at 3 months
after surgery. Note the more convex contour of the midface and
youthful appearance. (A Frontal view and (B) lateral view.

Fig. 7. Postoperative cephalometric analysis showed that the refer-
ence angles were closer to the ideal angles. (A, B] Note the correc-
tion of the midline shifting (red arrows). FH, Frankfort horizontal
plane; N, nasion; A, A point; B, B point.

maxillary fixation was maintained for 4 weeks, and orthodontic
treatment was not performed. Postoperative results were evaluated
by gross appearance, cephalometric analysis, and postoperative in-
traoral imaging. The gross appearance of the patient did not have a
dramatic effect but had more convex contour before surgery. As a
result, senile-looking facial appearance became more youthful (Fig.
6). Postoperative cephalometric analysis showed that the reference
angles representing relative mutual positions of the maxilla and
mandible were closer to the ideal angles. Canting of the maxillary
plane and midline shifting were also corrected (Fig. 7). Three
months postoperatively, the patient returned to normal occlusion,
and the patient reported subjective improvement of occlusion (Fig.
8).
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Fig. 8. Three months postoperatively, normal occlusion was restored (red squares). Also, note the correction of the midline shifting and canting
of the maxilla (red arrows).

DISCUSSION

Trauma in the modern society is characterized by multiple injuries,
and fatal damage is often accompanied by facial bone fracture.
However, because facial bone fracture is not a life-threatening
problem, surgery for facial bone fractures may be delayed if other
life-threatening morbidities associated with trauma are present and
should be resolved first. Although open reduction is performed at
an appropriate time, if the fracture fragments are comminuted, re-
duction of the fracture to its anatomical position before trauma is
difficult, and firmly fixing it is difficult. Delayed surgery and inad-
equate reduction often result in malunion of the fracture and other
functional problems [1-3]. Le Fort fracture not only deforms the
facial aesthetic harmony, but also causes functional abnormalities,
such as malocclusion and speech problems. The purpose of treat-
ment for patients with malocclusion due to Le Fort fracture is to
maintain and restore both function and aesthetics. The author ex-
perienced the case of malocclusion caused by delayed, improper
treatment of Le Fort III fracture. The patient both had Le Fort III
and II fractures and had not only craniofacial dysjunction, but also
midface deformity. In maxillary fracture, the maxillary arch is pos-
teriorly displaced, and the mandible is relatively protruded and
consequently has class IIT malocclusion. A relatively friable maxilla
also has a junction with a relatively strong skull base. Most maxil-
lary fractures move the maxilla backward, while the maxillary mo-
lar moves the mandible downward, causing anterior open bite [1].
Because Le Fort fracture causes various problems in occlusion, fo-
cusing on the restoration of both appearance and function to find a
way to maintain its function are necessary. The traditional surgical
correction of class III malocclusion and mandibular prognathism
is set back and repositioning of the mandible [4,5]. If the set back
of the mandible is performed, the position of the mandible may be
appropriate in cephalometric analysis. However, because the vol-
ume of the mandible is reduced, and the position is set back, the
outline of the lower face becomes less clear. To maintain a good
corrected occlusal position without causing deformity in the tem-
poromandibular joint, the maxillary and mandibular teeth should
be in harmony with the centric relationship while maintaining

maximum occlusal contact. If class IIT malocclusion is corrected
through mandibular set back, obtaining the centric relationship
and maximal occlusal contact of the occlusion becomes more diffi-
cult. Correction of the depression of the mid-face and concavity of
the lateral appearance with mandibular set back are also impossi-
ble. Le Fort I osteotomy can improve the appearance of the mid-
face. Teuscher and Sailer [6] reported that the upper lip and nasal
tip could be advanced at an average of 6.76 mm and 1.46 mm, re-
spectively, with anterior relocation in the case of Le Fort I osteotomy.

Fundamentally, the patient’s appearance and occlusion were the
result of a Le Fort III fracture; hence, Le Fort III osteotomy was re-
quired to regain the pre-traumatic facial appearance as closely as
possible. In another approach, two-jaw surgery was required in
conjunction with orthodontic treatment to improve both maloc-
clusion and facial appearance. The author did not perform Le Fort
IIT osteotomy because of following reasons: first, the patient was
bald. Second, the patient did not want to undergo surgery with
high morbidity. Third, because the patient also had a Le Fort II
fracture, the zygomatic arch could migrate and could cause anoth-
er facial asymmetry if midline shift correction was attempted
through Le Fort III osteotomy. The authors’ initial plan included
two-jaw surgery with orthodontic treatment to improve both oc-
clusion and facial appearance. Two-jaw surgery was not considered
because of the following: first, the patient did not want orthodontic
treatment. Second, it was a constant dentition without dental com-
pensation for many years after the onset of post-traumatic maloc-
clusion. The patient’s oral and facial bone condition was not appro-
priate for Le Fort III osteotomy and two-jaw surgery. Therefore,
the author considered the patient’s facial appearance, occlusion sta-
tus, and senile appearance due to depression of the maxilla and less
visible incisor, and maxillary advancement with down through Le
Fort I osteotomy was planned. The surgical treatment objective
was planned considering the elongation of the left side, impaction
of the right side, and the correction of canting and midline shifting.
In cephalometric analysis, this patient had lower face protrusion
that was anthropometrically judged to be well anterior or anteriorly
divergent to the ideal position. Thus, the author performed maxil-
lary advancement as a paradoxical correction of class III malocclu-
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sion. The advantages of using maxillary advancement alone com-
pared with two-jaw surgery are (1) Le Fort I osteotomy is a simpler
procedure; (2) the recurrence rate is lower; or (3) the recovery of
root injuries is rapid, and infraalveolar nerve damage and morbidi-
ty, such as temporomandibular joint dysfunction can be mini-
mized [7]. In addition, Le Fort I osteotomy alone can induce clock-
wise rotation, counterclockwise rotation, and advancement, elon-
gation, correction of midline shifting, and canting by differentiat-
ing the direction of osteotomy and the amount of ostectomy. Rosen
[8] reported that mandibular setbacks reduce lower facial skeletal
volume and may result in inappropriate soft tissue support, result-
ing in soft tissue excess and loss of skeletal definition. For mild-to-
moderate mandibular prognathism, maxillary advancement alone
provides sufficient aesthetic improvement, and functional correc-
tion is possible [7,8]. This approach may also have some limita-
tions. Not all class III malocclusions can be corrected with maxil-
lary advancement. Rosen [8] showed that mandibular set back is
an indication of moderate mandibular prognathism less than 6.9
mm in discrepancy. In severe cases, mandibular set back should
also be performed to improve the appearance and to enhance bone
stability. Also, if a Le Fort ITI fracture is corrected by Le Fort I oste-
otomy alone, depression of the nasofrontal region can be more
pronounced. Treatment of malocclusion should improve the oc-
clusal comfort and aesthetic aspects of the patient while maintain-
ing the stability of the corrected occlusion and optimal oral health.
The authors conclude that Le Fort I osteotomy correction could be
a good option among variable correction methods of traumatic
class ITI malocclusion, and the results were satisfactory in func-
tional and cosmetic aspects.
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