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Abstract 
Distraction osteogenesis of the thin bone of the hard palate is possible, as shown in this experimental 

work. This might be used as a new treatment concept for velopharyngeal incompetence. 

Introduction 
‘ The incidence of velopharyngeal incompetence (VPI) after primary palatoplasty in patients with 
cleft lip and palate (CLP) is reported to vary betwen 4.5% and 39%; in general it is as high as 20% to 
30%.M Many procedures have been described to correct VPI. These procedures are designed to alter 
the relations of the palate and pharynx so that intact musculature can achieve closure. No single operation 
has proved to be a panacea. 1'5-6

Although good results have been reported with some of the techniques, the results of pharyngoplasties 
in general are not entirely satisfactory and various complications of varying severity have been 
described, e.g., death, nasal airway obstruction and sleep apnoea. 7-10

The object of the present investigation was to explore a new technique to treat VPI: If the hard and 
soft palate could be moved towards the posterior pharyngeal wall by distraction osteogenesis, 11’14 this 
might offer a solution to VPI. The hard palate would be osteotomized and then fixed to the teeth and 
the osteotomized and non-osteotomized palatal bone. Subsequent distraction of the distal hard palate 
would then gradually move the soft and hard palate posteriorly until the surgeon and the speech therapist 
would consider the lengthening to be sufficient. The method devised of gradually distracting the hard 
palate 15 is described. 

Material and Methods 
In this investigation six adult female niix-bred dogs weighing 35 to 40 kg were used. Preoperatively 

they underwent an axial computed tomography (CT) of the hard and soft palate using high 
resolution CT. It was noted that the horizontal portion of the hard palate in all dogs was approximately 
1.5 mm thick. 
The impressions of the upper and lower jaws were taken and plaster casts were made. Following 

this, an individual distraction device was made for each dog using a custom-made orthodontic expansion 
screw, oriented in a longitudinal direction. The plaster casts were also analysed to register any possible 
changes of the occlusion due to tooth movement during the experiment by comparing preoperative and 
postoperative measurements of widths and lengths. 

The surgical procedure was undertaken under general anaesthesia and consisted of the elevation of 
a distally-based palatal flap, maintaining the palatal arteries. The anterior osteotomy crosses the hard 
palate in the middle and ends about 3 mm medial to the premolars. It then runs perpendicularly to this 
transverse osteotomy in a sagittal direction to the posterior end of the hard palate. Tantalum 
bonemarkers were placed on either side of the transverse osteotomy. This enabled the achieved 
lengthening to be assessed using cephalometric X-rays. The distraction device was inserted and the 
fixation was achieved using eight titanium miniscrews (4 screws to fix the anteriorportion of the device 
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Conclusion 
This experiment showed that distraction osteogenesis of the hard palate in dogs is possible. 

Therefore, posterior positioning of the palate with gradual distraction of the hard palate may be 

considered as a treatment for VP1 in selected patients. 

Results . . 
The CT scans and cephalometries revealed a distraction of the osteotomized posterior bone segment 

of 6 to 8 mm. Changes in the pigmentation of the palatal mucosa indicated an elongation. No signs of 
inflammation or ischaemia of the palatal mucosa were observed. 

CT scans, at one month after completion of the distraction, showed first signs of calcification of the 
experimental gap from the anterior and posterior bone ends. After 4.5 months calcification was almost 
complete. Histological investigations showed new bone formation in all dogs in continuity with the 
original bone margins of the palatal bone. The new bone bridged the experimental gap completely. The 
soft tissues showed no signs of alteration, in particular no haemorrhage, necrosis or scar formation. 

and 4 screws to fix the osteotomized posterior palatal segment). After latency periods of 12 to 18 days 
postoperatively the device was distracted daily at a rate of 0.25 mm or 0.5 mm per day. 

Before distraction and afterthe distraction was completed, CT scans and cephalometries were carried 
out. The distraction which could be achieved with the custom-made expansion screws was between 

7 and 9 mm. 
The device was left in place for between five and eight weeks after expansion was completed to allow 

for bony consolidation of the distracted area. Fluorochrome markers were given at fixed intervals to 
follow the patterns ofbone growth. The animals were sacrificed after six to eight months postoperatively 
and histological specimens of the entire hard and soft palate were prepared for light and fluoroscopic 

microscopy without prior demineralization. 
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