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Abstract : Bone graft in clinical dentistry prevails in periodontal patients who have three wall
infrabony defect around the tooth because of its pathological morphology.

In this case report, bone graft on the labial bone surface of the lower incisors (mandibular
symphysis) was applied as an auxiliary procedure at the same time of orthognathic surgery to a
patient who had fenestrations and circumscribed holes without gingival recession and skeletal
Class I malocclusion.

The initial lateral cephalometric radiograph revealed a narrow and high symphysis, with an
incisor position straight above the thin bone. During the pre-surgical orthodontic treatment, the
incisors had been derotated and moved in the minimal labiolingual direction. Some fenestrations
and circumscribed holes were found during orthognathic surgery.

Through the bone allograft, the labial bone surface of the lower incisors (mandibular symphysis)
with fenestrations and circumscribed holes were covered with the patient’s cancellous bone.

Consequently, a series of the lateral cephalometric radiographs revealed that the grafted bone
was kept for four years and ten months after surgery with stable occlusion and no rotational
relapse on the lower incisors where it is usually easy to relapse clinically.
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to good occlusion. Also, good and healthy
A long-term stability of the occlusion is periodontal condition is essential to good
one of the great goals for orthodontic teeth alignment. Thus, alveolar bone height
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Fig. 1. Facial and intraoral photographs at pre-treatment (32Y5M) records

and thickness will be one of the important
factors for the long-term stability.

The thickness of the labial bone on
mandibular symphysis varies depending on
the malocclusions. It is widely known that
skeletal Class II patients have a great
possibility to have a significant thin

1~9), thinner

symphysis Moreover,
symphysis could increase the chances of
having fenestration, circumscribed hole,
dehiscence, and a split in the alveolar bone.
Furthermore, low stability, hypo function,
easy relapse, and gingival recession after
orthodontic treatment might appear on it. In
addition, adult patients are more likely to
have bone and attachment loss than are
adolescents due to aging and periodontal
problems. Also, in the natural growing
process, the labial symphysis (especially
Point B region) tends to move lingually*~*.
Therefore, patients who have a thinner
symphysis will be at greater risk to
aggravate vulnerable periodontal condition.

In this case report, bone allograft was
performed on the labial bone surface of the
lower incisors (mandibular symphysis) with
fenestrations and circumscribed holes due to

the thin labial symphysis at the same time

as orthognathic surgery and genioplasty. No
one has reported about this procedure and
its long-term observation yet. From the
results of this case, stable occlusion has been
maintained well, with no teeth relapse for
four years and ten months after this surgery.

History and background

The patient is a Japanese adult female
who is 32 years and 5 months of age. Her
chief complaint was facial appearance due to
protruded mandible. She had noticed her
anterior crossbite since mixed dentition.
Also, she was a mouth breather and tongue
thruster with large adenoids at this time.

From the front view of her face (Fig. 1),
she was of dolichofacial head shape and her
facial structures were symmetrical. The lips
were apart at rest but there was no difficulty
in breathing through the nose. The
maxillary dental midline was centered
relative to the facial midline.

From the side view of her face (Fig. 1), she
had a prognathic facial and straight profile
type. Lip harmony and balance were both
poor due to lower lip protrusion.

Intraoral records (Fig. 1) revealed anterior

and bilateral posterior lingual crossbite,
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anterior open bite, mesio-lingual rotation on
the lower central incisors, linguoversion on
the upper right second bicuspid, facing cast

A crown on the upper lateral incisors, and one
v piece bridge connected from the upper left
first bicuspid to the upper left first molar. No
gingival recession existed around the lower
incisors with less than 3.0 mm probing
pocket depth. The dentition showed Angle
. B Class I molar and canine relationships.
Overjet was —5.5 mm and overbite was —3.2
mm. The clinical crown height of the lower
left central incisor was 86 mm. The
maxillary midline was centered relative to
the median raphe and the facial midline. The
mandibular midline was centered relative to
the maxillary midline. The curve of Spee

was reversed and the compensating curve

was excessive. The maxillary arch form was

Fig. 2. The panoramic radiograph tapering and asymmetrical with 3.0 mm

A : Pre-treatment (32Y 5 M) crowding. The mandibular arch form was
B : Post-treatment (35Y 4 M) . ical ith 35
C : Post-retention (39Y 3 M) ovoid and symmetrical wit .5 mm

crowding. A minimal (0.17 mm) anterior

Table 1. Cephalometric analysis
The lateral cephalometric radiograph was traced and analyzed at pre-treatment, post-treatment,
and post-retention.
Measurements from this analysis revealed skeletal changes due to orthognathic surgery and
dental changes due to orthodontic treatment. Mandibular inferior borderline has changed after
BSSO and genioplasty.

- st- - ti
Measurement Mean SD. Pre-treatment Post-treatment Post-retention

32Y5M 35Y4M 39Y3M
NP-SN (°) 80.3 3.2 84.6 83.8 84.1
Convexity (°) 3.5 4.1 —2.8 —0.1 0.1
SNA (°) 82.2 2.8 83.2 83.8 84.2
SNB (°) 80.4 2.9 85.0 83.1 83.6
ANB (°) 1.8 1.7 —18 0.7 0.6
A-B plane (°) —3.0 2.6 3.0 —18 —14
Mandibular plane-FH (°) 26.8 5.6 36.4 329 30.8
Occlusal plane-FH (°) 9.1 4.0 15.4 11.7 12.5
Y-axis (°) 62.7 3.1 66.9 66.3 65.3
Gonial angle (°) 123.2 6.6 135.1 129.6 128.9
ANS-Me (mm) 70.7 5.6 80.9 72.7 72.2
U1-SN (%) 1074 6.9 118.7 116.2 115.0
L1-Mandibular plane (°) 91.8 53 87.6 84.3 85.3
L1-Occlusal plane (°) 69.4 6.4 71.3 74.5 76.4
L1-AP (mm) 3.0 1.5 113 55 5.7

L1-AP (°) 25.0 5.0 35.1 254 25.0
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Fig. 3. Radiographs of the mandibular symphysis

A : Pre-treatment (32Y 5 M)
B : Right before operation (34Y 4 M)
: One month after operation (34Y 6 M)

: Six months after operation (34Y11M)

momEmy O

tooth size discrepancy existed by Bolton
analysis.

The panoramic radiograph (Fig. 2-A)
revealed that the upper right third molar
and the upper left second bicuspid were
missing. Root canal treatments had been
done on the upper bilateral lateral incisors,
the upper left first premolar, and the lower
left second molar.

The lateral cephalometric radiograph and
analysis (Table 1) revealed increased NP-SN
(84.6°), decreased convexity (— 2.8°),
decreased ANB (—1.8°) due to increased SNB

: Three months after operation (34Y 8 M)

: One year after operation, post-treatment (35Y 4 M)
: Two years after operation, post-treatment (36Y 4 M)
: Four years and ten months after operation, post-retention (39Y 3 M)

(85.0°), and increased A-B plane angle (3.0°)
that are indicate a skeletal denture base
discrepancy relative to cranial Dbase.
Increased mandibular plane-FH (36.4°),
occlusal plane-FH (15.4°), and Y-axis (66.9°)
indicated a vertical vector of growth had
taken place. Lower facial height (ANS-Me)
was increased (80.9 mm). Dentally, the upper
incisor was proclined (U 1-SN : 118.7°), and
the lower incisor was proclined (L'1-AP :
35.1°) and protruded from AP line (L 1-AP :
11.3 mm). Moreover, the initial lateral
evaluation

cephalometric radiograph
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B

Fig. 4. Photographs of the labial root surface of the lower incisors before and after the bone graft.
The gum tissue of the labial surface of the lower incisors was flapped after BSSO and
genioplasty. A, The photograph shows root fenestration and circumscribed hole. Particulate bone
was harvested by bone-collecting chambers when the bone was drilled and shaved. B, The
cancellous bone was grafted and covered (1~ 2 mm thick) the exposed roots of the lower

incisors.

revealed a narrow and high symphysis, with
an incisor position straight above the thin
bone. Labial aspects of the lower incisal
roots were seemed to be out of the labial
alveolar bone and largely without cortical

plate covering (Fig. 3—-A).
Treatment plan and progress

Problem list prognathic mandible,
anterior and posterior crossbite, anterior
open bite, crowding, rotation, unfavorable
compensated incisors, Angle Class I canine
and molar relationship, and thin symphysis

Treatment objectives : retrude mandible,
improve crossbite and open bite, reduce
crowding, improve rotation, decompensate
incisors, achieve Angle Class I canine and
right side molar relationship, and establish a
good functional and stable occlusion

Diagnosis : This case was diagnosed as a
skeletal mandibular prognathism with
anterior and posterior crossbite and anterior
open bite.

Treatment plan : Orthodontic treatment

combined with surgical correction of the

mandibular prognathism had been planned.
Extraction of the lower bilateral third
molars and removal of the upper left one
piece bridge preceded presurgical
orthodontic treatment. Bone graft could be
used to improve thin symphysis and prevent
gingival recession.

The orthodontic

treatment was designed extraction of the

Treatment progress

lower bilateral third molars and remove of
the upper left one piece bridge with a
preadjusted edgewise appliance (0.018x0.025
inch slot) when the patient was 32 years and
8 months of age. Bilateral sagittal split
ramus osteotomy (BSSO) with titanium
miniplates and screws was performed for
the mandible setback by 7.0 mm on both
sides at 34 years and 5 months of age. Bone
allograft was performed on the Ilabial
symphysis due to fenestrations and
circumscribed holes (Fig. 3-B, 4 —A) as well
as reducing anterior mandibular height by
genioplasty after consultation with the
patient. The cancellous bone of the same
patient was used for the graft that was
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Fig. 5. Facial and intraoral photographs

A : Post-treatment (35Y 4 M)

B : Post-retention (39Y 3 M)
collected during BSSO and genioplasty (Fig.
4 -B). The grafted bone had been monitored
by lateral cephalometric radiograph
periodically (Fig. 3 -C~H). All brackets were
debonded at 35 years and 4 months of age
after teeth detailing and interdigitation.
Removable wraparound type retainers had
been used full-time for the first year and the
next two vyears at night only. Clinical
examination and records for the
post-treatment and three years and eleven
months following the debonding at 39 years
and 3 months of age were taken.

Treatment results : The improvement of

the facial profile and the bite problem were
achieved with orthognathic facial type (Fig.

5). The canine and right side first molar

relationship achieved Angle Class 1
relationship with favorable incisal overjet
(+25 mm) and overbite (+2.6 mm). The
clinical crown height of the lower left
central incisor was 8.7 mm with derotation.
The panoramic radiograph reveals that no
major pathology is present (Fig. 2 -B, C). The
lateral cephalometric radiograph analysis
reveals remarkable improvement of skeletal
and dental measurements. Good lips balance
and harmony was achieved. Good
periodontal condition around the lower
incisors has been kept since the debonding
with less than 2.0 mm probing pocket depth.

The conventional method of assessing
dentofacial

overall change is to

superimpose, with point registration at sella
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Fig. 6. Superimposition
A : Overall superimposition
B : Maxillary superimposition
C : Mandibular superimposition
Pre-treatment (32Y 5 M)
————— Post-retention (39Y 3 M)
<— Black out: bone graft area

and the S-N line, one over the other. This
overall superimposition (Fig. 6—-A) reveals
that remarkable skeletal change has been
shown at the mandible due to orthognathic
surgery. The distal segment of the mandible
was displaced upward and backward but the
proximal segment was not displaced. Little
measurable skeletal changes have been
shown in the cranial base and the maxilla.
Both upper and lower lips were displaced
backward.

The maxillary superimposition was done
by superimposing the anterior and the
posterior portions of the zygomatic process
for anteroposterior registration. The floor of
the orbit raised more than the palatal plane
lowered in a ratio of 1.5 to 1.0 mm™. This
maxillary superimposition (Fig. 6-B)
reveals that little measurable skeletal
changes have been shown in the maxilla.
The upper incisors were intruded with pure

root movement. The upper first molars were

also intruded without tipping.

The mandibular superimposing was
completed by superimposing the tip of the
chin, the inner contour of the cortical plate
of the symphysis, and the trabecular
structures related to the mandibular canal
according to a best fit system®. This
mandibular superimposition (Fig. 6-C)
reveals that skeletal change of the distal
segment and the proximal segment. Lower
border of the symphysis was trimmed for
genioplasty. The lower first molars were
intruded and tipped distally. The labial
alveolar bone of the symphysis was moved
labially due to the bone graft. Minimal
anteroposterior width of the symphysis was
4.1 mm at the time of the pre-treatment
record. The outcome of its change from
post-retention record showed that the width
has been increased by 1.3 mm at the same

position.
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Discussion

1. Bone graft

The gingival recession occurs easily due
to dental plaque and / or occlusal trauma
where there is fenestration or a
circumscribed hole or dehiscence or split®.
Especially, the lower incisors sometimes
tend to have these periodontal problems due
to thin symphysis. Unfortunately, there is
no complete procedure to improve
fenestration and dehiscence. But once the
patient has got gingival recession, Proffit
and Fields'” stated that periodontal surgery
with a laterally positioned flap can be
indicated to prevent further dehiscence and
reestablish gingival attachment.

As for this patient, flap operation was
needed prior to genioplasty. At the same
time we could find fenestrations and
circumscribed holes directly. Usually, bone
graft prevails in periodontal patients who
have three wall infrabony defect around the
tooth  because of its pathological
morphology. Bone graft on the labial
symphysis might have some advantages
and might be more useful with genioplasty
than by itself independently. There is no
reason to wait for gingival recession to arise
in the future when we might be able to
prevent it by means of bone graft. Currently
no one has ever compared laterally
positioned flaps and bone ‘grafts for
long-term periodontal stability.

To evaluate the results of bone graft on
the labial symphysis, instead of the most
reliable method, that is flap operation to see
the bone directly, we wused a lateral
cephalometric radiograph. A series of the
lateral cephalometric radiographs showed
that the grafted bone has reduced in

thickness gradually for approximately six
months and then maintained stable width
until the last records.

2. Treatment strategy and results

Sasakura, et al.'’ suggested that a patient
with narrow symphysis should be treated
considering periodontal condition, lip
pressure, and screw fixation for the open
bite case to avoid the elongation of the lower
incisor position. Large labial tipping of the
lower incisors will induce bone resorption of
the labial bone surface of the lower incisors
and gingival recession™'?. Also, derotation
of the lower incisors seems to be critical in
the potential risk of progressive lingual and
labial bone loss. When it is difficult to
avoid bone loss, during decompensation of
the lower incisors, bone graft might be an
alternative treatment to reduce gingival
recession.

Treatment results were good with all
specific objectives met and the patient’s
chief complaint satisfied. Finally, a well
balanced facial profile has been achieved via
orthognathic surgery. Besides, the anterior
and posterior crossbites were corrected, and
Angle Class 1 canine and right side molar
relationship was attained. The upper arch
form became ovoid and coordinated with
the lower arch form. Leveling and alignment
teeth via edgewise appliance, resolved
crowding and rotation, and good
interdigitation has been achieved. The lower
incisors were derotated and have been
maintained without relapse for a long time
though rotated teeth relapse easily. Through
this treatment case, the bone graft seems to
have ended in a good result. The chance of
suffering from gingival recession easily and
rapidly at the lower incisors seems to be
increased when the patient gets gingivitis or
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occlusal trauma and if the bone graft has not
been performed.

Further long-term observation will be
necessary to have more reliability in this

treatment method, including the bone graft.
Conclusions

Bone graft on the labial bone surface of
the lower incisors (mandibular symphysis)
with fenestrations and circumscribed holes
could cover with the patient’s cancellous
bone. Besides, the grafted bone has been
kept for four years and ten months after the
surgery with stable occlusion, no rotational
relapse on the lower incisors, and no
gingival recession. Consequently, bone graft
might be an alternative treatment to achieve

a good functional and stable occlusion.
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