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ABSTRACT

Class III skeletal malocclusion, which is one of the most complainable anomaly by patients can be the result of mandibular
prognathism and/or maxillary deficiency. With the advancements in surgical techniques and knowledge, today bimaxillary
surgical procedures are frequently used to correct this anomaly so that only mandibular set back operations had been
performed in the past. Distraction osteogenesis or callus distraction, which is a process of bone regeneration between the
surfaces of vascularized bone segments separated by gradual distraction is a method of bone generation without using bone
or soft-tissue grafts. The purpose of this report is to present the orthodontic-orthognathic treatment of a patient with severe
Class III skeletal malocclusion having ankylosing spondylitis with the use of a rigid external distraction and mandibular set
back technique.
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Introduction Distraction osteogenesis or callus distraction, which is

a process of bone regeneration between the surfaces
Class Il skeletal malocclusion, which is one of the most

complainable anomaly by patients can be the result of

of vascularized bone segments separated by gradual

distraction is a method of bone generation without using

mandibular prognathism and/or maxillary deficiency.! bone or soft-tissue grafts. It was first described by CodvillaP

When the dental compansation therapy is not satisfactory in 1905 and mechanical rules of this method were

choice in these arllomaluf:s, orthognatic surgery. 5 “”‘9“6 defined by lllizarov in 1988. DO technique has gained
treatment alternative. With the advancements in surgical
techniques and knowledge, today bimaxillary surgical
procedures are frequently used to correct this anomaly

so that only mandibular set back operations had been

popularity in the treatment of craniofacial dysplasias and
supplies significant improvements in skeletal and soft-tissue
changes.

performed in the past.”! Although the mandibular set back
is generally performed with sagittal splint osteotomy,
maxillary advencement is applied with LeFort | osteotomy
in one movement or distraction of maxillae intraorally and
extraorally.
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The application of distraction osteogenesis for maxillary
advancement was introduced in 1993 and today it is
widely used in cases of skeletal Class Ill malocclusion
caused by maxillary deficiency.®'¥ Polley and Figueroal'?
reported the method called rigid external distraction (RED)
system in 1997 firstly and this has been used for maxillary
advancement for many years.

The purpose of this report is to present the orthodontic-
orthognathic treatment of a patient with severe Class Il
skeletal malocclusion having ankylosing spondylitis with
the use of a RED and mandibular set back technique.
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Case Report

Patient

This was a case report of a 32 year-old male presented

with a severe maxillary transversal and sagittal deficiency,

mandibular prognathi and anterior oppenbite was

referred to our clinic for Maxillo-Oral Disorders at

Kirikkale University, Faculty of Dentistry, Departmant

of Orthodontics, Kirikkale [Figure 1]. The patient had

ankylosing spondylitis, which is a chronic inflammatory

disease of the axial skeleton and is under the control

medically. The treatment plan was as follows:

1. Dental decompensation in maxillary and mandibular
arches by fixed orthodontic treatment.

2. Maxillary advencement with RED.

3. Mandiblar set back.

Treatment Progress

Correction of the maxillary transversal deficiency and upper
midline discrepancy was ignored because of the longer
treatment time and patient unwillingness about them. After
all dental compensations were eliminated orthodontically
and applying of rigid arch wires, intraoral part of RED
system (KLS Martin, Tuttlingen, Germany) for maxillae
was prepared [Figure 2]. Intraoral appliance was inserted
to upper jaw and then complete high Le Fort | osteotomy
including septal and pterygomaxillary disjunction with
mobilization was applied.

The extraoral portion of the RED system was placed to the
cranium using the scalp pins. Traction wires connecting to
outer arms of the intraoral applance and apertura piriformis
for midfacial advencement were attached to the adjustable
distraction screws. After a latency period of 4 days, distraction
was initiated forwardly at a rate of 0.5 mm twice a day. the
distraction period was 10 days including overcorrection
[Figure 3]. After the consolidation period of 6 weeks, second
surgery was performed for mandibular set back and fixation of
maxillae with miniplates. Lateral cephalometric radiography
were utilized for pre- and post-treatment evaluations.

Treatment Results

Because of using RED system [Figure 3], midfacial retrusion
was satisfactorly disappeared from the infraorbital region to
the upper lip. In addition, results of setting back and counter
clockwise rotation of mandible as a secondary surgical
operation demonstrated improvements in both skeletal
convexity and maxillomandibular and dental relationships
[Figures 4 and 5].

When the cephalometric analysis was performed after
removal of RED, A point showed forward displacement of

13.0 mm. No relapse was noted within the first 3 months
after removal of RED in maxillae and mandible.

Discussion

The physical deformities associated with maxillary
deficiency and mandibular prognathi lead to multiple
functional deficiencies. These include severe malocclusions
that result in compromised mastication and speech and

L o pelliii

Figure 1: Extraoral and intraoral photos of the patient before treatment

Figure 2: Intraoral part of rigid external distraction system

Figure 3: Rigid external distraction system and cepholametric view
of application
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Figure 4: Superimposition of pre-and post-treatment lateral
cephalometric tracings. Red colored line represents pre-treatment
lateral cephalometric tracing and blue colored line represents
post-treatment cephalometric tracing, 6 months after removal of rigid
external distraction device

nasal pharyngeal airway patency. The severe concave facial
profile has negative psychosocial ramifications.!' Distraction
osteogenesis has been used recently to correct a wide range
of these craniofacial defects. Many of reports indicated that
DO is more suitable than conventional osteotomy.l'>!7]
Because the gradual stretching in soft-tissue by distraction
osteogenesis, natural soft-tissue resistance can be overcome.
With the simultaneous expansion of associated soft-tissues,
relapse risk reduces.l'®'% DO also supplies a greater amount
of maxillary advancement than is noted with standard
maxillary advancement, which was 13.0 mm in this case.

Using of RED device for advancement of maxillae allows
predictable control over the distraction process. Due to
adjustability of the device, clinician can change the vertical
and horizontal vector of distraction at any time, without an
interruption during the process, if necessary. Application
of RED device at LeFort | level also provides complete
versatility in both the amount of advancement and direction
of the distraction process. Therefore, in this case we have
used a commercially available face bow for preparing of
the intraoral part of RED. In this way, one can adjust easily
the tractional extraoral arms according to resistance centre
of maxillae whatever if he wants.

When we look at the literature, researchers suggest that it is
important to improve skeletal problems as soon as possible in
childhood, for psychological and functional reasons. For this
reason RED device was applied before growth termination
in these studies."" Our patient was adult having ankylosing
spondylitis with poor cortical bone quality and the amount of
the maxillary advancement that needed was over. For all these
reasons, we choose the distraction treatment for maxillary

Figure 5: Extraoral and intraoral view of patient after treatment

advencement. Treatment period in distraction osteogenesis
allows the bone healing because of gradual activation and
this is a good chance for our patient to reduce relapse.
Furthermore, many of the reports also indicated that relapse
rates after distraction were lower than after conventional
osteotomy because of good soft-tissue adaptations.%2

Mandibular set back is a way of correction of prognathi
and gonial angle also. When we correct the gonial angle,
counterclockwise rotation of mandible was occured
simultaneously and this caused normal facial harmony and
proper vertical dimension.

It is obvious that if indicated, application of RED in patients
having severe maxillary sagittal deficiency can be a treatment
alternative. Distraction osteogenesis supplies effective
skeletal maxillar advancement and better adaptation in
surruounding soft-tissue than convansionel osteotomy.
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