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Modified bilateral sagittal split osteotomy for
correction of severe anterior open bite:

Technical note and case report
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Bilateral sagittal split osteotomy (BSSO) is a common procedure used for the correction
of mandibular anomalies. This procedure has been through various modifications that aims to
increase skeletal stability and reduce possible complications. So far, the limitation of BSSO
technique remains a concern in certain circumstances, such as skeletal relapse after closing
of anterior open bite, especially in severe cases. Also, there is a risk of facial paralysis
following a large amount of mandibular setback in a severe mandibular prognathism. Therefore,
concomitant surgery such as segmented osteotomy and/or maxillary osteotomy may be used
for correction of the deformity in order to avoid those specific complications. This article
proposes a new alteration of BSSO technique (Prasan’s modification) that provides an ease
of mandibular counterclockwise rotation. This method also allows the mandible to be set
backward to a large extent. The modification of posterior osteotomy makes this technique
simpler than the existing BSSO methods. For example, a satisfactory result after using this
technique was demonstrated in this case report of a patient with severe anterior open bite in
combination with sever mandibular prognathism. Likewise, this method has also enabled the
advancement of the mandible. Hence, it can be applied as another alternative procedure for
correction of mandibular anomalies.
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AMdABY: Modified BSSO, mandibular setback, severe anterior open bite, ramus osteotomy .




mseaudasnafinnisuanlnelaimaiia Bilateral sagittal split osteotomy &§1%5U msunly

Vol. 60 No. 1
January - February 2016

Bilateral sagittal osteotomy (BSSO) is the
most popular surgical procedure using for correction
of almost all mandibular anomalies. This procedure
was first introduced by Obwegeser and Trauner
in 1957. Thereafter, it has been through various

maodifications such  as those proposed by Dalpont,

" However, possible

Hunsuck and Epker, etc.
complications related to this technique include
bleeding, unexpected fractures, malposition of the
bony segments, temporomandibular joint problems
and especially a skeletal relapse and facial nerve
palsy remain a concern. ©

BSSO technique has been well accepted
for correction of anterior open bite. This deformity is
well recognized for the difficulty in management
that tends to relapse. © In particular, the treatment
of severe anterior open bite in combination with severe
mandibular prognathism is still considered a great
challenge. The muscle interference after counter
clockwise rotation of the mandible may affect the
skeletal relapse and setback of the mandible in a large
amount may contribute to facial paralysis. Hence,
additional surgery such as segmented osteotomy and
maxillary surgery may be chosen in combination with
the BSSO technique for correction of the deformities
depending on the indication. © Consequently, the
more complicated the surgery, the greater the chance
of possible complications can occur.

This article proposes a new BSSO
modification that is simple. This method facilitates
the closure of anterior open bite as well as a set back
of the mandible to a large magnitude with the

advantage of reducing the chance of complications.
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Technical note: Surgical procedure of the new
modified BSSO (Prasan’s modification)

Intraorally, mucosal incision is commenced
on the buccal side of ascending ramus to the premolar
region. Muscles of the posterior and inferior borders
of the mandible are slightly stripped from the bone.
Then osteotomy is commenced through the bony
cortex, starting from the retromolar area extending
to the buccal side along the external oblique ridge
to the first or second molar region. Anterior vertical
osteotomy is then made through the bony cortex until
reach the lower border of mandible similar to the
existing BSSO methods. Suggestively, the posterior
osteotomy is modified using vertical or slightly oblique
osteotomy on the retromolar region. Only the bony
cortex on the lingual side is cut at approximately 1 cm
in length. The expected osteotomy line is illustrated
in Fig. 1. Thereafter, a sagittal split of the body of the
mandible is performed as usual technique and the
inferior alveolar bundle can be inspected (Fig. 2). The
final position of the mandible is set as planned by using
the occlusal wafer. Overlapping bone on the proximal
segment is trimmed and internal fixation is carried out

with titanium plates and screws.

Case presentation

A female, 22 years of age complained of
unable to bite and protruded lower jaw. She was
diagnosed with thyroid disease since a teenager
and became an euthyroid condition after continuous
treatment. Physical examination revealed mild
exophthalmos, mild paranasal deficiency, increase
lower facial height, normal lip length, negative
incisor show and high mandibular plane angle with

severe mandibular prognathism. Pretreatment and
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presurgical pictures are illustrated in Fig. 3 (a1-a3), were normal. Radiographic examination revealed mild
(b1-b5) and Fig 4 (a1-a5), (b1-b5). Intra-orally, the elongation of both the condylar necks, elongation of
open bite was observed from the second molars on the mandibular body, severe anterior open bite and
one side to another side. Anteriorly, the open bite reverse curve of Spee, Fig. 5 (a1, a2, b2) and Fig. 6
was measured at 12 mm and the over jet was -9 mm. (a1, a2, b1). Cephalometric analysis is demonstrated

The temporomandibular joints and jaw movement in Table 1.

Figure 1. lllustration of the new BSSO modification (T. Prasan’s method). a1: Buccal osteotomy. a2: Posterior
osteotomy at the retromolar area on lingual side. The fracture line is expected to be located between line

1 and 2). a3: Top view of the osteotomy line.

Figure 2. Clinical illustration of the posterior osteotomy in Prasan’s modification method. The inferior dental nerve

(IDN) is identified.
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Figure 3. Clinical presentations of patient at pre-treatment (a1-3), presurgery (b1-b5) and post-surgery at 9 months

(c1-5).

Figure 4. Intra-oral presentations of patient at pre-treatment (a1-a5), pre-surgery (b1-b5), and post-surgery at

9 months (c1-c5).
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Figure 5. Lateral cephalographs of patients at pre-treatment (a1), pre-surgery (a2), and post-surgery at 9 months
(a3). b1: Superimposition of cepharometric tracings at pre (red color) and post-surgery (blue color).

Lateral skull radiographs at pre-surgery (b2) and post-surgery at 1 year and 3 months (b3).
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Figure 6. Orthopanoramic radiographs at pre-treatment (a1), pre-surgery (a2), and post-surgery at 9 months (a3).

Postero-anterior radiographs at pre-treatment (b1) and post-surgery at9 months (b2).
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Measurement Female Pre-op Post-op
norm® 9 months
Cranial base FH-SN (dg) 67.9 11.5 65
SN (mm) 65
Maxilla SNA 85.2 87 89
NA-FH 93
Mandible SNB 81.3 92 89
MP-FH 35 29
Go. Angle (dg) 147 136
Pog-NB (mm.) -2 -1
Y-axis (FH-SGn) 57 55
Direction of growth UAFH: LAFH (%) 81 69.77 77.63
Vertical analysis ANB (dg) 3.9 -5 0
Jaw relation Co-A (mm) 90.1 87 90
Co-Gn (mm) 116.9 148 140
MP-PP (dg) 38 29
WIT (mm.) -24 -9
1-NA (dg) 32 27
Upper tooth 1-NPog (mm.) 4.5 8
1-PP (dg) 128 127
ADH 30 36
PDH 24 24
1-NB (dg) 32 23
Lower tooth 1-MP (dg) 79 74
1to 1 (dg) 115 130
ANB (dg) 3.9 5 0
Teeth relation OVB (mm.) 1.6 -12 4
OoVJ (mm.) 2.6 -9 2
NLA (dg) 100 102
Soft tissue FCA (dg) 0 8
UFH (mm.) 54 50
LFH (mm.) 90 81
ULL (mm.) 22.5 22
TL (mm.) 54 50
LCT (dg.) 108 112
L-lip t o E line (mm.) 1.8 6.5 0

51
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In brief, the maxilla appeared mild hypoplasia
and the mandible appeared hyperplasia with marked
clockwise rotation causing a dramatic increase in
lower face height. Long face syndrome with the sever
anterior open bite of the skeletal Class Il deformity
was diagnosed. The surgical treatment included two-
jaw surgery. The original surgical plan was 4 pieces
Le Fort | osteotomy with extraction of 14, 24 on the
maxilla and double set back of mandible by step
osteotomy with extraction of 34, 44 in combination
with BSSO. However, we changed our plan to be one
piece Le Fort | osteotomy and Prasan’s modified
BSSO technique. In this particular case, Le Fort |
osteotomy was utilized for forward and downward
movement with decanting of the maxilla. As a result,
the paranasal area was improved and the upper
incisor show was increased. The tip the upper incisors
was moved forward at approximately 4 mm. On
the mandible, the modified BSSO by Prasan was
applied with a setback at 14 mm measuring from
the tip of the lower central incisor as well as
counterclockwise rotation to close the open bite with
the net vertical changes at 16 mm. No intermaxillary
fixation was applied and elastic training was
commenced to refine the occlusion on day 5
post-operation. Postoperatively, the clinical and
radiographic presentations were demonstrated in
Fig. 3 (c1-c5), 4 (c1-c5), 5 (a3, b3) and 6 (a3, b2).
The comparison of pre and post-cephalometric
tracings are illustrated in fig. 5b1. The patient’s
recovery was uneventful and a temporary paresthesia
on the chin was noted during the first 3 months after

operation.

Chula Med J

Discussion

The advantages of this modified BSSO
technique, especially for correction of the severe
anterior open bite with mandibular prognathism
deformity caused by the abnormal mandible were
discussed. Using the existing BSSO techniques, the
center of rotation of mandible for the closing of the
open bite is located in the area between the ligula
and the posterior border of the mandible depending
on the location of its posterior split. The location
of the center of rotation and the posterior border
after sagittal split of ramus correlates with muscle
interference which may play a part in a relapse of the
open bite. Also, the distance for the mandibular set
back of all methods is limited by the distance between
the posterior split of the ramus and the course of
the facial nerve. " Therefore, additional osteotomy
ora more complicate surgery of Obwegeser Il method
may be used for the correction of this severe deformity
to avoid the above mentioned complications.

The Obwegeser [l method was introduced by
Obwegeser in 1964 with the main purpose to close
the severe anterior open bite. In detail, part of the
bone on the proximal segment after sagittal split of
the ramus is temporary removed to gain the access
for IDN dissection and removal part of the bone on
distal segment. Therefore the mandibleis freely rotated
and aligned before fixation. " Though an adequate
skeletal stability was confirmed by Kwon et al., the
risk of IDN injury with the use of this method seems to
be increasing. '’

In comparison to Prasan’s method, this
modification makes the technique simpler than the
existing techniques. It increases the magnitude of

mandibular counter clock wise rotation and setback.
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The center of rotation of the mandible is shifted to the
retromolar area which allows the distal segment to be
easily rotated with minimal muscle interference. Also,
it increases the distance for mandibular setback
because the posterior osteotomy is moved to the more
anterior region than in the other methods. Dramatic
changes without any complication can be achieved
as illustrated in this case report. No force was applied
for bony fixation and the occlusion was very stable
throughout the healing period. In our experiences,
this method also provided a satisfactory esthetic result
and adequate skeletal stability in correction of the

mandibular retrognathia and asymmetry.

Conclusions

The presence modification technique is one
of the solutions for surgical treatment of mandibular
anomalies, including severe anterior open bite and
the severe mandibular prognathism. It provides the
advantages over the existing methods in term of
simplification and increase the potency for correction
of this severe deformity. However, the evaluation of
a long term result in a large group of the patient is
necessary to endorse the efficacy of this technique

which has been now monitoring in our unit.
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