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Bone grafting and orthodontic treatment for
patients with alveolar clefts
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Department of Orthodontics, Kagoshima University Dental School

Abstract

Most of cleft lip and palate patients have malocclusions accompanied with
alveolar defects and/or depressions, retardation of maxillary growth, tooth
malposition, depression of nasal alar base and so on. For the orthodontic and
the prosthetic treatments, there are severe restrictions due to the discontinuity of
alveolar bone. This article is to report our treatment system which combines the
bone grafting with the orthodontic treatment for patients with alveolar clefts and
clinical results.

Autogenous iliac cancellous bone was mostly used and has shown viable in
high percentage for the unilateral cleft cases. When the grafted bone was viable
sufficiently in the cleft site, the alveolar contour was well improved and the eruption
or the movement of tooth into the grafted bone was achieved. Furthermore, the
fixation of floating premaxilla or the stabilization of advanced maxilla was done
by the grafted bone.

The ages from 8 to 10 years are adequate for the bone grafting especially in
cases of the guidance of tooth eruption, the tooth movement and the fixation of
floating premaxilla. But in cases of the maxillary advancement surgery, the ages
from 15 to 17 years are adequate, because the growth of jaw bone has stopped
by these ages.

Although the further technical improvements would be recommended, the bone
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grafting combined with the orthodontic treatment will be one of the essential treatment
procedures for the patients with alveolar clefts.
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Fig.1. Intraoral photographs of a unilateral cleft lip and palate patient.

Notice the collapsed asymmetry maxillary dental arch and the anterior cross bite.

Fig. 2. Intraoral photograph of a bilateral cleft
lip and palate patient.
Notice the protrusive and dangling
premaxilla and the lateral cross bite due
to the collapsed maxilla.
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Fig. 3. Appliances used for expanding maxillary dental arches.
A : Lingual arch appliance, B: Quad helix appliance, C: Rapid expansion appliance, D : Multi -
brackets appliance.
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2. Preoperative orthodontic treatment

3. Preoperative conference and procedures

and so on.

4. Bone grafting

5. Postoperative orthodontic treatment

1. Examination and conference in the orthodontic and the surgical departments

Discussion on procedure and timing of grafting and presurgical orthodontic treatment.

Final decision on the operation, such as closure of oronasal fistula, stabilization of premaxilla

With or without the closure of oronasal fistula and the stabilization of premaxilla.

Guidance of tooth eruption or tooth movement into the new bone.

Fig. 4. A interdisciplinary treatment system for the bone grafting in the orthodontic and the surgical

departments.



BRZ L OBBIINT 2 BHAE L FIEAR . 25

=) G

(92}
T

No of subjects

¢ |

8 9

10 1 12 1B

4 15 18 17 " 28

Age at bone grafting
Fig.5. Distribution of ages at the bone grafting.

WMHIZ, BFI7E, LF24, 594 THE, BR
MR DEWIZ 86 # A~28m2 28 (CE¥12% 1 #
A) T, 23 9Ep S 12nllicd -7 (Fig.5),
BT RIS 44BY4453R%Y, TEEIPEAT15FI295A3 TH -
72 (Table 1), HHIEIC BT 2 B2 LB RTH#E)
W Z2 AT, WREICBC1BRFRDABE, 236
BYRERHNEITo TW5, BHETIISTHEEE
T, REB*HHEL 2L NDI10FI13EHE, 205 bE
BIME: 7617 A%, MAIMEIZ3BI6 ERTH -2, B
MEEBML 2L DIZ49B1603EZE T, FrRIMEIZ376137
SHEY, WRIMEIZ126023ER TH - 72, BRI BIICHE
HEVBHEI NI, BETIRITE A EDOBI TR
BrBHEIN T3,

B. BHHDEFHR

Witk 3 ZAULERBL - XBEETRIEBEOEE
$#5€L, Table 2i2RL 72, HEZLALHHFE"IC
eV, BHEH»HEBEEICE $ > THBICEROERY
BOLNRLDREZFE LT,

AR AL L, FRMETIRSH»ERL T 555,
WA Tl366% & EEFEIE, BHEBIICAS L,
BREG ML 2BE8121354%, BHEE 2L 725
AICIFOBICEEL, L LN EVEE
BERL, Ly FAMEOERICEBET 2B 25
ARERLECEEEIBLNA TS,

%h, MAEEEOZR CURERBNTEIT-722
Bl4HED ) L IFERTEIEAL, FAKBEDOE
TR LHEERHBEN 2T -2 268 TEIEREL T

Table 1. Number of alveolar clefts into which
bone was grafted

Kind of grafted b
Type of clefts m- ol gratted bome Total
Cortical  Cancellous
Unilateral 7 (7) 37 (37) 44 (44)
Bilateral 6 (3) 23 (12) 29 (15)
Total 13 (10) 60 (49) 73 (59)

() : Number of subjects.

Table 2. Percentage of viable grafting in the

clefts
Kind of grafted bone
Type of clefts ] g Average
Cortical  Cancellous
Unilateral 71 100 95
Bilateral 33 74 66
Average 54 90 84
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Table 3. Number of improvements of alveolar
contour following bone grafting

Alveolar Number of grafting
. ) Total
contour Viable Failed
Improved 48 6 54
Not improved 13 6 19
Total 61 12 73
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Fig. 6. Intraoral photographs in Case 1.
Above: Preoperative condition at the age of 8 years and 8 months.

Below : Two years and 1 month postoperative condition at the age of 10 years and 10 months.
Notice the eruption of left canine close to the central incisor.

Fig. 7. Panoramic radiographs in Case 1.
Left : Preoperative condition at the age of 8 years and 8 months.

Right: Two years and 1 month postoperative condition at the age of 10 years and 10 months.
Notice the eruption of left canine through the grafted bone. '
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Fig. 8. Intraoral photographs in Case 2.
Above: Eight months postoperative condition at the age of 11 years and 5 months before
the movement of left lateral incisor.

Below : Two years postoperative condition at the age of 12 years and 9 months.

The lateral incisor was moved into dental arch and well aligned after the postoperative
orthodontic treatment.

Fig.9. Dental radiographs in Case 2.
Left : Preoperative condition at the age of 10 years and 9 months.
Right: Two years postoperative condition at the age of 12 years and 9 months.
Alveolar cleft has been filled up with new bone and the tooth root has been moved in it.



FHEE L DOBF I 5 FFHAE & BIETGH 29

Fig.10. Intraoral photographs in Case 3.
Above: Preoperative condition at the age of 12 years and 9 months.
Below : Four months postoperative condition at the age of 13 years and 1 month.
Notice upward and backward repositioned premaxilla and the well alignment of central
incisors.

Fig.11. Occlusal radiographs in Case 3.
Left: Preoperative condition at the age of 12 years and 9 months.
Right: Four months postoperative condition at the age of 13 years and 1 month.
Notice that the premaxilla became continuous with adjacent alveolar bone.
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Fig. 12. Dental radiograph of anterior teeth

fixed with the adhesive bridge to
prevent the relapse after the
orthodontic treatment.
Without bone grafting, the bone
support was insufficient especially
on the distal surface of central
incisor, which showed a half level
of the normal supporting bone.
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Fig. 13. Improvement of alveolar contour follow -
ing the bone grafting.
Above: Before the bone grafting.
Below : After the bone grafting.
The alveolar contour was improved and
the prosthetic procedure would be done
much easier.
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Fig. 14. Dental radiograph representing a
bone bridge.
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