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Distraction osteogenesis can be used to lengthen the ramus and the body of the mandible, as well as 
for alveolar ridge augmentation.1-12 It can protract the maxilla or, if necessary, the entire midfacial 
complex in cases of severe deformity, as in patients with Crouzon, Apert, and Pfeiffer 
syndromes.13-15 Distraction of the mandible in the midsympheal region now provides a viable 
alternative for the correction of transverse deficiencies through true skeletal mandibular 
widening.16-27

The following case involved expansion of both arches--the mandibular with midsymphyseal 
distraction and the maxillary with conventional rapid palatal expansion.

Diagnosis and Treatment Plan 

An 11-year-old female presented with a symmetrical face, lip competence, no gingival exposure in 
smiling, and a convex profile with an obtuse nasolabial angle (Fig. 1, Table 1). Clinical examination 
revealed severe crowding in both arches, with the lower right lateral incisor blocked out lingually. 
The patient had a Class I molar relationship, a 90% overbite with palatal impingement, and a 
maxillary transverse deficiency with a deep palatal vault. Cephalometric analysis showed a normally 
positioned maxilla, a slightly recessive mandible, and retrusive and retroclined upper and lower 
incisors.

The initial treament plan involved palatal expansion to address the maxillary transverse problem, 
followed by extraction of four first bicuspids to resolve the severe arch-length discrepancy. 
However, once the rapid palatal expansion was completed and the maxilla had a more ideal 
archform with a normal intermolar width, there was enough space in the maxillary arch to align the 
unerupted upper left cuspid without extractions (Fig. 2). Cephalometrically, the upper incisors were 
in the proper position with respect to their basal bone and the cranial base, and the nasolabial angle 
was normal.

We therefore decided to proceed with a nonextraction approach involving distraction osteogenesis 
in the mandibular arch. The lower dentition was prepared for the osteotomy by diverging the roots 
of the mandibular central incisors to facilitate access and avoid damage to the roots during surgery 
(Fig. 3). The intraoral mandibular distraction appliance was cemented one day before surgery.

Surgical Procedure 

Under general anesthesia, an incision was made inferior to the mucogingival junction from the area 
of the lower left cuspid to the area of the lower right cuspid. The mucoperiosteum was elevated to 
identify the inferior aspect of the parasymphysis and the apices of the mandibular central incisors.

The osteotomy was made from the inferior aspect of the symphysis to the apices of the mandibular 
central incisors. The cut was continued between the central incisors through only the labial bone, 
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stopping short of the crest of the ridge. A small spatula osteotome was then used to deepen the 
osteotomy between the incisor teeth. Finally, a large osteotome was inserted in the midline of the 
symphyseal osteotomy and torqued to complete the separation of the segments. The distraction 
appliance was activated to verify separation, then deactivated.

Mandibular Distraction 

After a five-day latency period, the distraction appliance was activated .25mm four times a day for 
five days, until enough space had been created for alignment of the blocked-out incisor (Fig. 4). The 
appliance was then sealed. After a two-month consolidation period, x-rays showed a cortical outline 
within the regenerate. The mandibular distraction device was then removed.

Post-Distraction Orthodontic Treatment 

The third molars were extracted. The second molars were banded, and the lower right lateral incisor 
was bonded. After leveling and alignment, an .017" × .025" stainless steel archwire was placed, and 
the blocked-out lateral incisor was brought into the arch with power thread. Routine finishing and 
detailing were then carried out (Figs. 5A, and 5B, Table 1).

Discussion 

Latency period: This is the "waiting period" after surgery, during which a fibrovascular bridge is 
allowed to develop before distraction is begun. The younger the patient, the shorter the latency 
period required. Too short a latency period can result in the appearance of fibrous tissue, however, 
and a poor osteogenic response with decreased vascularity. Too long a latency period can cause 
premature ossification. The usual period is five to 10 days, as in this case.

Optimal rate of distraction: Stretching the bone at a rate of .5mm per day leads to premature 
ossification, whereas a rate of 2mm per day produces a regenerate zone filled with fibrous 
connective tissue rather than bone, as well as deleterious changes within the overlying tissues and 
loss of cellular metabolic activity, which leads to ischemia. The optimal rate of distraction is 1mm 
per day.

Distractor activation: A continuous distraction force would encourage maximum new capillary and 
bone synthesis and would produce the least amount of tissue injury. Because current distraction 
devices do not allow continuous force application, however, the distractor must be activated .25mm 
four times a day or .5mm twice a day to achieve the optimal 1mm per day.

Consolidation period: Keeping the fixator in place after distraction has been completed allows the 
regenerate to mature. The length of the consolidation period depends on the amount of distraction 
and the age of the patient.

In the present case, the toothborne mandibular distraction appliance provided adequate stability and 
guidance to the mandibular segments during both the distraction and the consolidation period. True 
skeletal expansion and concomitant soft-tissue expansion were achieved without the need for a bone 
graft. Facial balance was also maintained. The distractor was well tolerated by the patient. •
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FIGURES

Fig. 1 11-year-old female with severe crowding and maxillary transverse deficiency before 
treatment.

Fig. 2 After rapid palatal expansion.
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Fig. 3 A. Mandibular central incisor root divergence prior to distraction. B. Mandibular distraction 
appliance. C. Distractor cemented in place.

Fig. 4 After five days of mandibular distraction.

Fig. 5A Patient after removal of orthodontic appliances.
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Fig. 5B Patient after removal of orthodontic appliances.

TABLES

Table. 1 
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