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Osteotomy and Tongue Reduction
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ABSTRACT

Treatment of mandibular asymmetry with skeletal open bite poses big challenge for orthodontists. Presence of macroglossia
is another aggravating factor that makes open bite worse. Masticatory function is highly compromised in cases where anterior
open bite extends to posterior regions. Treatment of mandibular asymmetry with complete anterior and posterior open bite with
occlusal canting has not been described in the past. There are very few case reports which describe treatment of severe open
bite with contact only in second molar regions. Bilateral Sagittal Split Osteotomy is preferred surgical option for most mandibular
asymmetries but unilateral sagittal split osteotomy has been attempted by very few. This case report describes treatment of
Asymmetric Skeletal Openbite with customised surgical procedure in combination with orthodontics. Here, anterior and posterior
open bite was treated with Unilateral Sagittal Split Osteotomy (USSO), paramedian ostectomy and partial glossectomy. After the
treatment, the patient’s masticatory function was enhanced in addition to improvement in aesthetics.
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CASE REPORT

A 20-year-old male patient, presented to Department of Orthodontics
with chief complaint of inability to close upper and lower teeth since
childhood. He was concerned about his appearance on smiling and
difficulty in chewing. Patient had visited a private dentist at the age
of 12 years when his upper left canine was extracted by him since
it was erupting out of the arch and was told by the dentist that his
skeletal malrelationship could not be corrected and requires surgical
intervention. Patient did not have any relevant medical history.
Patient gave history of accident when he was 16 years of age, he
fell on right side of the face, after which his inability to close the
teeth became more noticeable to him. Patient had consulted other
private dentists and was referred to this university for a thorough
examination and treatment. He also gave history of extracted canine
in upper left front region. Extraoral examination revealed facial
asymmetry with chin deviated towards right side and depressed
nasal bridge [Table/Fig-1]. Patient gave history of dull constant pain
on right side of cheek and in front of the ear, however only while
eating hard foods. On TMJ palpation no abnormality was detected.
The mastication was mainly unilateral on the left side. Mandibular
movements were normal. Intraoral examination revealed complete
anterior and posterior open bite, more on the right side with contact
only at left upper and lower second molars [Table/Fig-2]. U-shaped
maxillary arch with missing upper left canine and a partially erupted
upper right canine and broad squarish mandibular arch were found
[Table/Fig-3]. Imprints of posterior teeth were observed on the lateral
aspect of tongue that indicated true macroglossia [1]. The patient
exhibited a grossly enlarged and wide, broad and flat tongue, Open
bite in anterior as well as posterior teeth, Chronic posturing of the
tongue between the teeth at rest, infraoccluded lower right posterior
molars, Crenations on the tongue, along with lateral tongue thrust
habit confirming the presence of macroglossia.

Patient was advised to get a CBCT scan done since the patient
presented with skeletal malrelationship that required a three-
dimensional radiological examination to obtain information regarding
the cause of the patient’s facial asymmetry and examine any
abnormalities in the TMJ area which is not clearly appreciable on the
OPG or Lateral cephalogram. On CBCT evaluation, skeletal open
bite was evident [Table/Fig-4]. Right condylar head was hyperplastic
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[Table/Fig-1]: a) Pre-treatment Extraoral frontal photograph; b) Pre-treatment
Extraoral photograph showing anterior teeth; c) Pre-treatment Extraoral profile
photograph.
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[Table/Fig-2]: a) Pre-treatment Intraoral right lateral photograph; b) Pre-treatment
Intraoral frontal photograph; c) Pre-treatment Intraoral left lateral photograph.

[Table/Fig-3]: a) Pre-treatment Occusal maxillary photograph; b) Pre-treatment
Occlusal mandibular photograph.

mediolaterally with decreased height of sub-condylar region.
Shallow sigmoid notch on right side and a well-formed coronoid
process was seen. The right zygomatico-maxillary region was not
well formed which might have led to the constriction of maxillary
arch. No abnormalities were seen in relation to left side condylar and
zygomatico-maxillary region. Deviation of nasal septum towards
right side was evident with hypertrophied right inferior turbinate.
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Integrity of nasal bone and cartilage was seen to be compromised.
CBCT derived Pre-treatment OPG showed partially erupted upper
right canine [Table/Fig-5].

[Table/Fig-4]: a) Pre-treatment right lateral CBCT; b) Pre-treatment frontal CBCT;
c) Pre-treatment left lateral CBCT.

*It was noticed that there was a breach in the continuity of zygomatic bone in image b). Also,
the patient had a history of fall at the age of 16 years which suggested that there may be a
fracture in that region, but the patient showed no clinical sign and symptoms of fracture since
his accident. On deeply studying the CBCT, it was found that on the right side, the zygomatic
maxillary region was not well formed. No symptoms of pain were reported by the patient, thus
there was no fracture. Also, in [Table/Fig-10], the break in the continuity of zygomatic bone on
the right side is not present. Hence, no significance was attached.

[Table/Fig-5]: Pre-treatment OPG derived from CBCT.

Clinical examination showed that the patient had asymmetrical
skeletal open bite deformity, with facial asymmetry due to hyperplasia
of right condylar head and malformed right zygomatico-maxillary
region leading to constricted maxillary arch and a broader mandibular
arch and macroglossia with lateral tongue thrusting habit.

Treatment Objectives
1. To improve maxillomandibular skeletal and dental relationship
in order to correct the complex open bite such that patient’s
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masticatory ability is enhanced thereby providing improved oral
health quality of life.

2. Correction of occlusal canting
3. To coordinate upper and lower arches
4. To establish ideal overjet and overbite

Treatment Progress

The treatment plan was discussed with the patient and an informed
consent was obtained. Maxillary arch was bonded using .022”x.028”
pre-adjusted edgewise MBT appliance prescription. (Di MIM Mini
Twin Bracket system, Ortho organisers, A Henry Schein Company).
The arch wire sequence proceeded as .014” NiTi, .016” NiTi, .016”
Australian and 0.016x0.022” NiTi, for initial leveling and alignment.
NiTi expander was placed to expand the maxilla. The upper right
lateral incisor was extracted to create space for erupting upper right
canine. Lower premolars were bonded and short vertical elastics
were given for 3 months from lower premolars and molar to their
antagonists in upper arch. Progressively more rigid stainless-steel
wires were placed in the maxillary arch.

After 14 months of presurgical orthodontics, patient was prepared for
surgery and upper 0.019”x0.025” stainless steel wire with crimpable
hooks was placed [Table/Fig-6]. Mock surgery was planned
using Hanau semi-adjustable articulator. Unilateral Sagittal Split
Osteotomy was done on right side to close the open bite surgically.
In this procedure, on the right lateral aspect of mandible, a vertical
cut was made downwards from external oblique ridge through outer
cortex to lower border where the lower border was sectioned and
the split outer segment was lifted upwards in occlusion to close
the open bite surgically [2]. Paramedian mandibular ostectomy was
done to constrict the expanded mandibular arch. In this procedure
right lower lateral incisor was extracted to facilitate the placement of
surgical cut and two vertical osteotomy cuts were made followed by
removal of a segment of bone from that area [3]. The middle dorsal
part of tongue was resected by the method of Harada and Enomoto
[Table/Fig-7] [4].

After these surgical procedures, intermaxillary fixation was done
to stabilise the osteotomised sections after surgery [Table/Fig-8].
Post-surgical orthodontics was started 1 week after surgery and
Mandibular arch was leveled and aligned [Table/Fig-9]. Elastics were
given for settling the occlusion. Postsurgical orthodontics continued
for 7 month. Since gingival health of patient was compromised so
thorough scaling was performed and chlorhexidine mouth rinse was
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prescribed to the patient. Before debonding, the upper right canine
was reshaped into lateral incisor for aesthetics. Upper hawleys
appliance with cribs lingual to canine, premolar and molars region
was given. In lower arch fixed retention was used.

[Table/Fig-9]: a) Postsurgical Intraoral right lateral photograph; b) Postsurgical Intraoral
frontal photograph; ¢) Postsurgical Intraoral left lateral photograph.

After 22 months of treatment duration there was a dramatic
improvement in severe anterior and posterior open bite providing
functional occlusion to the patient [Table/Fig-10,11]. Normal overjet
and overbite was achieved with Angle’s Class Il molar relation [Table/
Fig-12,13]. Thus, patient's masticatory function was completely
rehabilitated. CBCT derived post treatment OPG showed fully
eruped upper right canine [Table/Fig-14]. CBCT derived frontal
cephalogram tracing shows significant correction of mandibular
asymmetry and improvement in occlusal cant [Table/Fig-15-17].

A

[Table/Fig-10]: Post-treatment CBCT.
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Thus, there was significant improvement in aesthetics and function.
One year follow-up was done and there was slight relapse of open
bite correction. This could be attributed to abnormal tongue position
and functioning. To avoid this the patient was instructed to perform
orofacial myofunctional therapy and was asked to wear the tongue
crib retainer continuously [Table/Fig-18].
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[Table/Fig-11]: a) Post-treatment Extraoral frontal photograph; b) Post-treatment
Extraoral photograph showing anterior teeth; c) Posttreatment Extraoral profile
photograph.
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[Table/Fig-12]: a) Post-treatment Intraoral right lateral photograph; b)
ment Intraoral frontal photograph; c) Post-treatment Intraoral left lateral photograph.

occlusal cant.
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[Table/Fig-16]: Post-treatment mandibular symmetry; b) Post-treatment occlusal

cant correction.

Pre-treatment | Pre-treatment | Post-treatment | Post-treatment

el right left right left

Mandibular Morphology triangle

Co-Me 86 90 97 91
Co-Ag 63 60 67 57
Ag-Me 37 42 46 44
Me-Co-Ag 230 240 25 22
Co-Me-Ag 430 350 38 30
Co-Ag-Me 1150 1220 1170 1290

Maxilla-mandibular comparison of Asymmetry

Cg-J 60 60 60 62
Cg-MSR 54 54 52 53
MSR-J 26 26 30 29
Cg-Ag 103 98 108 106
Ag-MSR 39 35 44 42
Cg-MSR 95 91 99 99

[Table/Fig-17]: Grummons frontal asymmetry analysis.

[Table/Fig-18]: a) One year Post-treatment Intraoral right lateral photograph; b) One
year Post-treatment Intraoral frontal photograph; c) One year Post-treatment Intraoral
left lateral photograph.

DISCUSSION

Skeletal open bite is a malocclusion in vertical plane which is
most difficult to treat orthodontically [5,6]. This deformity not only
compromises the aesthetics of the patient but also hampers
mastication when posterior open bite is present. An enlarged
tongue may create orthodontic and orthognathic instability, dento-
muskulo-skeletal deformities as well as masticatory and speech
problems [1]. In the literature, severe open bite cases have been
treated with ortho-surgical approach. In a case reported by Nitin VM
et al., adult Class lll male patient with anterior open bite and facial
asymmetry was treated orthosurgically with Lefort | advancement
and asymmetrical bilateral sagittal split osteotomy [7]. Asymmetric
osteotomy was done to correct mandibular asymmetry. In another
case described by Vadgaonkar V et al., adult male patient with
severe vertical dysplasia with a large open bite was treated with
Le Fort 1 superior repositioning of maxilla and mandibular BSSO
[8]. Buyukcavus MH also reported adult high angle, skeletal open
bite case which was treated by maxillary posterior impaction and
mandibular BSSO [9].

Recently, Park JH has described correction of anterior open
bite in adult male with LeFort | osteotomy and down-fracture
of anterior maxilla to correct open bite and BSSO for correcting
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mandibular asymmetry [10]. Thus, mostly anterior open-bite
cases are corrected by posterior maxillary impaction and the
consequent mandibular auto-rotation closes the open bite. In
this patient, there was no skeletal deformity in maxilla; mandible
however was skeletally asymmetrical with chin deviation to right
side. Also, there was occlusal canting due to asymmetric open
bite that was greater in magnitude on right side. Thus this complex
case of skeletal deformity demanded customised treatment plan.
Due to extreme severity of the case the treatment plan did not
allow the compensatory treatment, surgical option being the only
possible option. Thus, such a surgery was required which corrected
mandibular deviation along with correction of severe open bite on
right side. So, Depending upon patient requirement, Sagittal split
osteotomy on one side, unlike conventionally performed Bilateral
sagittal split osteotomy was done.

In the present case report, complete open bite with no occlusal
contact anteriorly or posteriorly with mandibular asymmetry
and macroglossia was treated by mandibular surgery and
orthodontics. To maximise the treatment outcome and efficiency,
atypical orthognathic surgery was carried out. Initially maxillary
arch expansion was carried out to coordinate with the expanded
mandibular arch. Due to insufficient space gain from expansion;
upper right lateral incisor was extracted. Extrusion of posterior teeth
was carried out as part of presurgical orthodontics. Trauner R et
al., introduced Sagittal Split Ramus Osteotomy (SSO) for correcting
mandibular prognathism, retrognathism, and asymmetry [11].

Unilateral sagittal split osteotomy has been recently introduced for
correction of mandibular laterognathism. In a recent report, unilateral
sagittal split osteotomy was used to correct lateral deviation
of the mandible in 3 cases and yielded favorable outcomes. It
was concluded that this technique could be considered a useful
mandibular orthognathic surgical technique for reducing operation
time and the incidence of postoperative complications [12]. Also,
recently this surgical procedure has been successfully done on
31 cases of mandibular asymmetry and results showed long term
occlusal stability with this procedure [13]. In our case there was
need of surgical correction only on right side as the open bite was
severe on that side only. Thus, USSO was preferred over Bilateral
sagittal split osteotomy for this patient.

USSO was done only on right side of mandible and mandibular
segment was lifted up to facilitate closure of bite on right side.
Mandibular midline osteotomy/ostectomy associated with a BSSO
is useful surgical technique when dealing with transverse maxillo-
mandibular discrepancies [14,15]. This technique decreases the
intercanine diameter and modulates the intermolar contraction
according to the aesthetic and occlusal indications. Parasymphyseal
mandibular ostectomy was also done to reduce size of expanded
mandible and to achieve positive overjet [16]. Midline osteotomy
was not done due to attachment of muscles on lingual tubercle
of mandible. It is well known that the size and position of tongue
can affect skeletal and dental components [17]. Open bite is
many times caused by macroglossia and this macroglossia can
be treated by partial glossectomy [18]. As the patient presented
with macroglossia, partial glossectomy was done using Harada and
Enomoto method [4].

Remarkable improvement was achieved in present severe open bite
case which met patient’s expectations.

CONCLUSION

In this case, Treatment of mandibular asymmetry with severe open
bite and occlusal canting was successfully accomplished with
USSO, paramedian ostectomy and partial glossectomy procedure
in combination with orthodontics. The treatment plan not only
improved aesthetics of the patient significantly but also restored
masticatory function.
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