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ABSTRACT

This report describes the surgical-orthodontic treatment procedures of a patient with condylar hypoplasia. Condylar
hypoplasia is a major factor in any facial abnormality in a growing child. This case report describes a patient with a facial
anomaly with an acquired unilateral condylar hypoplasia. His asymmetry was corrected by using functional therapy for the
correction of muscle tonus and distraction osteogenesis for lengthening the mandibular ramal height. Fixed orthodontic
appliances were used for conventional orthodontic therapy and final occlusal adjustment.
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Facial abnormalities may appear as a result of many pathologic conditions, but there are two major categories of abnormalities: genetic
or congenital and acquired.2=% In the genetic group, the early differentiation of tissues and/or developmental processes are affected.
Congenital hemifacial microsomia, micrognathia, Treacher Collins syndrome, Pierre Robin syndrome, Crouzon syndrome, and cleft lip and
palate exemplify the genetic group. In each of these conditions, later growth patterns may be affected as a consequence of the
developmental abnormality.1:2 In the second group, the acquired group of causes, trauma or infection are believed to be the primary
reasons for the anomaly. Acquired condylar hypoplasia may develop after the loss of one or both condylar growth centers in the very early
stages of life and is sometimes accompanied by ankylosis.2 In cases in which infection is the primary etiology, septic and destructive
arthritis develop as a result of penetration of an infection such as suppurative otitis media into the joint capsule.2

When an affected side fails to grow downward and forward, a three-dimensional asymmetry is produced. The mandibular skeletal midline
deviates to the affected side, a lack of vertical growth on the same side produces a cant of the occlusal plane, and mandibular retrognathia
is seen as a result of the hypoplasia. The lower border of the mandibular corpus and angulus on the contralateral side is usually flattened.
The severity of the deformity depends on the degree of hypoplasia or agenesis of the tissues involved, and the more severe the deformity,



the greater the probability that it will worsen with growth.2=L

In growing patients, orthopedic treatment with functional appliances is often helpful in correcting deformities or in reducing the worsening
of deformities with growth.8=19 |f the facial asymmetry develops progressively during orthopedic treatment, mandibular distraction
osteogenesis or surgical reconstruction of the temporomandibular joint with a costochondral graft of the remaining ramus tissue may be
considered.2=1L After the patient has stopped growing, skeletal deformities can be corrected only by double jaw surgery and/or genioplasty
or unilateral mandibular augmentation.2

Osteodistraction is the process of generating new bone by stretching, first described in 1905 by Codivillal2 and later developed by
llizarov.£2=13 |t is been known for some time that new bone can be generated in a gap between two bone segments in response to the
application of gradual stretching across the bone gap. Gradual traction of bone has been a standard procedure for treating the endochondral
bones of the extremities. Since 1992, when McCarthy et al*8 reported mandibular lengthening by distraction, other authors have also
published papers reporting cases using the same technique in the human mandible}’=22 and facial bone area.21=22 There are also studies
showing the histologic and cellular changes produced by distraction osteogenesis.24:25
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An 8Y%-year-old boy was referred to the Orthodontic Department of Marmara University Dental School for the evaluation and treatment of
facial asymmetry. His right condyle had been fractured when he was about 1 year old, but this had caused little pain and discomfort, and
consequently the diagnosis was not made at the time of the injury. When he was 2% years old, his family became aware of the
progressing asymmetry of his face.

At the initial examination, it was observed that jaw opening was not affected, whereas lateral movements were limited. The patient was in
the mixed dentition stage with a Class Il deep bite occlusion with the lower dental midline deviated 7 mm to the right side at habitual
occlusion. This was exaggerated during maximal opening. He had marked facial asymmetry with 7 mm of deviation of the chin point to the
right side relative to the craniofacial midline, which was confirmed with posteroanterior measurements (Figure 1A-D ©=). There was a
deficiency of vertical growth on the right side.

As a result of the shortening of the right ramal height compared with the left ramal height, a tilt of the occlusal plane was present. The
patient's lower facial height was reduced considerably, and the mental muscle was hyperactive during swallowing and speaking.
Radiographic and tomographic findings supported the clinical findings in these aspects. The tomographic data demonstrated that there was
a mild deformation of the anterior border of the glenoid fossa, an absence of the right condylar head as a result of the probable resorption of
the fractured condylar head, and an inferior position of the condyle in the fossa. The more superior position of the right angulus compared
with the left was also evident tomographically.

Electromyographic recording

In view of the fact that there could be asymmetries of the masseter and temporal muscles because of the pathology of the skeleton,
neuromuscular activity of these muscles was studied by electromyography (EMG) at the Department of Neurology of Cerrahpa§a faculty,

Istanbul University with a four-channel EMG device (Dantec Counterpoint MK2).28=28 Surface silver chloride bipolar disc electrodes were
placed bilaterally over the masseter and temporal muscle region with a distance of 2 cm between the electrodes. The patient was
instructed to bite with maximum force while sitting as quietly as possible with his head in upright position. Four trials were done in each
session, and 30-second intervals were allowed between trials to avoid muscle fatigue. The EMG results indicated marked differences
between the tonic muscle activity of the right and left muscle groups (Figure 2A ©F). Asymmetry of the muscles was treated with functional
therapy.

Treatment progress

The restoration of neuromuscular function was accomplished by using an upper acrylic plague with soft material on the occlusal
surfaces, which was designed to encourage the patient to bite in a correct position, for 6 months. The patient was instructed to chew and
bite on the soft material (Figure 2B ©=). EMG records, taken at the end of this 6-month period, showed that the right masseter muscle had
gained a stronger amplitude. Consequently, the patient was given a functional appliance-activator that was used for a 2-year period to
correct overbite and midline and to enhance posterior vertical alveolar development on the right side and thereby correct the occlusal cant
(Figure 2C @=). When EMG records were taken again for the assessment of the tonic activity, the right masseter muscle had an amplitude
comparable to that of the left masseter muscle. The temporal muscles were also found to be symmetrical in tonus. When the silent periods
were assessed for the temporal and masseter muscles, the silent period was either insufficient or not formed at all (Figure 2D ©=).

Because the deficiency of ramal height on the right side caused persistence of the facial asymmetry, a right side distraction
osteogenesis was planned. The patient was instructed to wear the appliance until the time of the surgical procedure to maintain the muscle
coordination and the posterior vertical alveolar height achieved with the earlier treatments (Figure 3A-C ©=). A multidirectional distraction
screw (Normed, Tuttlingen Germany) was placed in the patient's right ramus and corpus area in the Department of Surgical Reconstruction



of Istanbul University. One and a half months after the start of the distraction procedure, the skeletal midline matched. To overcome a
possible future relapse, a 7-mm overcorrection was planned (Figure 4A-C ©F).

Since there was a severe lack of space for the upper dental arch, fixed appliance therapy with tooth extractions was initiated (Figure 5A—
G ©@=). During orthodontic treatment the anticipated spontaneous relapse of the midline occurred, and the midlines matched. There was no
sign of the occlusal cant, and the facial asymmetry was greatly improved. The therapy was ended when a Class Il molar and Class |
skeletal relationship with pleasing facial aesthetics and a good intercuspation were achieved (Figure 6A-J ©=). Fixed lingual upper and
lower retainers were used for the purpose of retention. At the end of the therapy, EMG recordings of the right and left temporal and
masseter muscle tonic activity were obtained again. The mean amplitudes for the muscles were found to be symmetrical (Figure 7 ©=).

DISCUSSION AND CONCLUSIONS Return to TOC

The main goals of treatment of acquired condylar hypoplasia in children are to establish a normal facial appearance and to provide
effective function. A coordination of the interceptive orthodontic treatment and the surgical approach is needed to achieve these goals. The

most important factor in the treatment of children is the elimination of late deformities or at least a minimization of these deformities.2:2-%

In the present case, the patient's lower facial height was restored, and the convexity of the soft tissue profile was corrected as planned.
The planned distraction distance and vector were obtained. The patient did not experience pseudoarthrosis, nerve injury, tooth damage,
persistent pain, discomfort, or infection. In spite of the underdevelopment of the right condyle and the asymmetry of the structures, the
muscles were treated to a compatible and proportional state. Both the anterior temporal and masseter muscles were balanced between the
right and left sides with respect to EMG amplitudes. The next step of treatment is a minor surgical correction of the flattening of the lower
border of left side of the mandible to improve symmetry.
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FIGURE 1. Initial clinical photographic (A), radiographic (B), wide-open photographic (C), and tomographic (D) record of the patient
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FIGURE 2. (A) The electromyographic (EMG) record before treatment. (B) The upper acrylic plaque with soft material loaded on occlusal
surfaces. (C) The activator that was used during functional therapy. (D) The EMG record at the end of functional therapy
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FIGURE 3. (A—C) Facial asymmetry and dental midline deviation before distraction osteogenesis
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FIGURE 4. (A-C) Multidirectional distraction screw application and overcorrection of the lower midline

FIGURE 5. (A—G) Extraoral and intraoral views of the patient showing correction of skeletal and dental midline deviation at the end of the
distraction osteogenesis
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FIGURE 6. (A-J) Final extraoral and intraoral and radiographic views of the patient
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FIGURE 7. Final electromyographic record
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