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Orthopedic treatment of cleft lip and palate child. An update.

Department of Orthodontics, School of Dentistry, Chosun University
Sung-Hoon Lim, DDS, Ph.D

Maxillary growth is hindered by the restricting pressure from the scar tissue formed after lip closure and palate closure surgeries
of the cleft. Therefore, the anteroposterior skeletal relationship of both jaws exacerbates as patient grows. Conventional facemask
treatment is valuable for dentoalveolar compensatory treatment and for very mild maxillary hypoplasia. To achieve further
maxillary protraction, bone-anchored facemask or bone-anchored maxillary protraction can be attempted. For moderate maxillary
hypoplasia, surgical orthodontic treatment after growth completion can be an efficient treatment reducing uncontrollable problems.
For moderate to severe maxillary hypoplasia, distraction osteogenesis (DO) can be used alone or with later surgical orthodontic
treatment. To compensate the severe relapse after DO, overcorrection and bone plate placement after DO are recommended. In
case of hypernasality, maxillary anterior segmental distraction osteogenesis can be chosen to prevent exacerbation of the

hypernasality.
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Fig. 1. A, An 11-year-old boy had a history of cleft lip and palate on left side. A scar was seen on the left side of the cupid bow. B,
Petit type facemask was used. C, Before facemask use. D, After facemask use. Facemask was used for two purposes. First, to
protract maxillary dentition into full-cusp Class Il relation, closing the remaining space of missing maxillary left lateral incisor.
Second, to increase overjet to accommodate differential growth of the mandible during puberty, thus fostering future

dentoalveolar compensation.
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Fig. 2. Modified Bone-Anchored Maxillary Protraction. Palatal mini-implants (Lim plate system, Jeil Medical, Seoul, Korea) were used as
an indirect anchorage. Orthodontic bone plates (C-tube, Shinhung, Seoul, Korea) were placed on both sides between mandibular
lateral incisor and canine. Class |l elastics were worn from maxillary first molars to mandibular bone plates.
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Fig. 3. Pretreatment photographs of an 11-year-old boy with a history of cleft lip and palate on the left side. Anterior crosshite was
resulted from restriction of the maxillary growth by the scar tissues.
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Fig. 4. A, Cephalometric superimposition of before and after activation period of maxillary distraction osteogenesis (DO). After 2 weeks
of activation, 12.5 mm of protraction was achieved. B, Intraoral splint. C and D, After completion of activation period of DO using

RED L.

Fig. 5. Comparison of cone beam CT images. A, Pretreatment maxila (red). B, 1 year after DO (green). C and D, Superimposition of
pretreatment and 1 year after DO. Registered at anterior cranial base. Although maxilla moved 10 mm anteriorly relative to the

pterygoid plates (black arrow on C), soft palate moved anteriorly only 4 mm (white arrow on D).
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12Y 8M (1Y after DO
@ 1Y after DO ® (SHEGES)
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Fig. 6. Superimposition of cone beam CT images of 1 year after DO (ivory) and 2 years and 7 months after DO (blue). Registered at
the anterior border of sella turcica. A, clipped view of 3D volume rendering. Arrows indicates growth of nasion (top), bone plate
on the anterior maxilla (middle), and B point (bottom). B, midsagittal section slice. SNA angle decreased as A point grew
negligibly while nasion grew 2.5 mm anteriorly.

AL A of5abA) gk S A Sigom, sof el ofu] 1A WANRE AAh 34 HE
& 3.5mm A% PSRN AR il w0 ) AHOR WA Aot 95 ARATAE W
=olckFig, 7). Sloh o] B he Ao B Askglon, Aew Aot 22 SAAE A2 o]y

llg«
Fig. 7. Comparlson of intraoral photographs. Top row, right after DO. Middle row, 1 year after DO. Bottom row, 2 years and 7 months
after DO. Relapse of anterior crossbite was resulted from the restricted growth of maxilla.
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Fig. 8. Progress of fixed treatment. Left column, Initial alignment. Maxillary left second premolar was extracted at this time. Center
column, maxillary arch was expanded using precision lingual arch. Right column, posttreatment.

@ Before Fixed Tx.
@ Debonding

@ 1Y after DO

(Bone plate)

Fig. 9. Superimposition of cone beam CT images. A, Superimposition of cone beam CT images of before and after fixed treatment
registered at the anterior border of sella turcica. Forward and downward growth of the maxilla was observed. B, Superimposition
of 1 year and 5 years after DO cone beam CT images registered at the maxillary anterior and zygomatic bone plates. Nasion
grew forward 2.5 mm. Three mm depth bone resorption occurred at the A point. Dotted line depicts anterior surface of maxilla

at 5 years after DO. Color images are available on online.
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4Y Retention
9Y after DO

Fig. 10. Photographs at 4 years of retention, 20 years and 8 months of age. Mild relapse of the expansion of maxillary intermolar width
was observed. Anteroposterior occlusal relation and favorable facial profile were maintained.
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