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A clinical study on secondary bone grafting into alveolar clefts

Keiichi Arakaki, Hajime Sunakawa, Toshimoto Tengan, Akira Arasaki
Teruyo Shinya,Tsutomu Higa, Rika Kuninaka, Joji Nakama
Taku Ishikawa and Takako Maekawa

Department of Clinical Neuroscience Oral and Maxillofacial Functional Rehabilitation,
University of the Ryukyus

ABSTRACT

One of the most important aspects of secondary bone grafting is to allow for the

closure of a cleft defect and provide a more ideal arch form orthodontically, without
any prothesis. Recovery of the form and function by teeth movement to the bone
grafted site was possible, if such anomaly was not severe. It was difficult to recon-
struct the alveolar cleft, if large anomalies, such as missing teeth, existed. Almost all
severe cases had previously received prosthodontic treatment. This study evaluated the
dental occlusion pattern affecting resorption of the transplanted bone. A total of 107
alveolar bone graftings were performed in our clinic between 1994 and 2002. The age
range at the time of bone grafting was 8 to 25 years.
Results: Dental occlusion was performed in 50 (47.0%) out of 107 cases after bone graft-
ing and was classified into 7 categories as follows : 14 cases of only orthodontic space
closure with canine or lateral incisor, 11 cases with canine or lateral incisor and bridge-
work, 4 cases with canine or lateral incisor and partial denture, 8 cases of only partial
denture, 2 cases with canine or lateral incisor and application of an implant, 4 cases of
only bone grafting, 7 cases of unknown occlusion. Dental occlusion after bone grafting
is important from the perspective of a team approach for cleft lip and palate patients.
Ryukyu Med. J., 25(4) 165~171, 2004

Key words: cleft lip and palate, dental occlusion, bone grafting, bone resorption, canine
eruption
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Table 1 Number of cases classified by sex and cleft type
Cleft type Male Female Total(%)
Unilateral cleft Lip
and alveolus(UCLA) 13 14 27(25.2)
Bilateral cleft lip and
alveolus(BCLA) 0 3 3(28)
Unilateral cleft Lip
and palate(UCLP) 28 20 48(44.9)
Bilateral cleft lip and
palate(BCLP) 17 12 29(27.1)
Total 58 49 107(100.0)

Fig.1 Secondary cansellous bone grafting into alveolar
cleft in our clinic

a:Incisional line of bone grafting

b: Harvest of particulate cancellous bone and marrow (PCBM)
c:The bone was crushed by milling machine

d:The bony defect was filled with cancellous iliac bone

e: schema of coronal view

f:The photograph was taken 1 year after bone grafting

EZbND. TZ Thivbiut, 2 KSRGS B
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FEETER (UCLA) 232741 (25. 2%), WifiMEEE
% (BCLA) 733 #i] (2.8%) <Td-o7= (Table 1).
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REHEHE

I :Score for interdental alveolar height
(Quoted from Enemark, et al.,1987)

II :Relationship between classification of grafted
bone and canine eruption
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A : Before eruption of canine with incomplete
root formation

B : During eruption of canine with incomplete
root formation

C : Erupted canine with complete formation root

Fig.2 Parameters to evaluate bone resorption and ca-
nine eruption
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(Fig.2).
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Table 2
Total: 107 cases
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The bone bridge formation rate and location of failure of bone bridge formation

The bone bridge formation (+) 98 cases 91.6%

The bone bridge formation (—)

9 cases g 4%

Distribution of the bone bridge formation (—)

Case  Sex Cleft type Age atoperation Cleft width Cause
1 M UCLP 10 13 dehiscence
9 M UCLP 19 23 dehiscence
3 F UCLP 14 20 dehiscence
4 F UCLP 17 16 dehiscence
5 M BCLP 15 20 necrosis
6 M BCLP 19 12 mild infection
7 M BCLP 17 11 dehiscence
8 M UCLP 16 28 mild infection
9 F UCLP 17 18 dehiscence
@ observation
@ under orthodontic treatment
(O only orthodontic treatment
orthodontic treatment and
prosthetic treatment(P.denture)
B Female ® orthodontic treatment and
B Male prosthetic treatment(bridge)
orthodontic treatment and
prosthetic treatment(implant)
@ prosthetic treatment(P.denture)

% 1904y

1996y 1998y 2000y 2002y

Fig.3 Number of surgical procedures 1994-2002
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8 (Enemark7y$8) IZFAE, MEE1T-o72.
(7) HHETED EE (EnemarksydH) B0 e L

A. Level 1 FIMEESNHZREF (UCLP)
B. Level 2 FIMEEHEOZFZRER (UCLP)
C. Level 3 W{IMEETH D FZER] (BCLP)
D. Level 4 [W{AIMEEE D HZRER (BCLP)
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ThHHI9MEEDL FITEEED , ZO%ITE 4 BN
MZE7=E0 , 2002412132601 & B Zhnotz. FERER
SEEERIET1L. 8 CThH - 7= (Fig. 3).
(2) 2 RESERE B BRSO B LG ROEIE
2 WHISZS B BMEGL0TH DS b, BEENE
RS AL7-EENE98M] (91.6%) T, BLEMENREERE N

O no treatment

@ unknown
Fig.4 Rate of dental occlusion after bone grafting

7230 TIERFNZX Bl (8.4%) THoT-. BZEEBIERK
SN - ERHEBEE L T, AlOL BENEL B
57z (Table 2).
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Enemark® FHHIZNEL T Level 5384 7o 7=, "B 284G
MNIERLE 172981, Level 1 533561 (35.7%), Level
273374 (37.8%), Level 3 122\ Cix2061 (20.4%) ,
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Table 3 Relationship between interdental alveolar height and cleft type

Cleft type Level 1 Level 2 Level3 Level4 Total
Unilateral cleft Lip 17 4 4 2 27
and alveolus(UCLA)
Bilateral cleft lip and 0 1 0 2 3
alveolus(BCLA)
Unilateral cleft Lip
and palate(UCLP) 16 16 9 1 42
Bilateral cleft lip and
palate(BCLP) 2 16 7 1 2%
Total 35(35.7%)  37(37.8%)  20(20.4%) 66.1%  98(100.0%)
L
73.5%
Table 4 Relationship between classification of grafted bone and canine eruption
Canine eruption Level 1 Level 2 Level 3 Level 4 Total
A 6(66.7%) 3 (33.3%) 0 0 9
[_100.0% _?
B 16(61.5%) 9(34.6%) 1(3.9%) 0 26
96.1%
C 13(20.6%) 25(39.7%) 1930.2%) 6(9.5%) 63
60.3% — 39 7%4

A : Before eruption of canine with incomplete root formation
B : During eruption of canine with incomplete root formation

C : Erupted canine with complete formation root

L EBWMEE 7RL TW /= (Table 4 ).
(5) 2 IRBYFAREBE BAEE OWE TR
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BXOEEMH (77U v ) »B116 (10%), FBIER
MBLOA 7T b B2 FI(2 %), EBIRFZHEHS
Bl (7 %), BEBHEOLN4 F (4 %), BOERANRT
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Intraoral and occlusal views

Before bone grafting

After bone grafting and only orthodontic treatment

Fig.5 Case 1 (Level 1 UCLP)
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AREN OB, HETEO S F50 TR OEBN
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W= (Fig. 5).
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Dental occlusion (Treatment completion cases)

Level I Level I Level II

Level W B'l()r_i‘ige Total

orthodontic treatment 7 3 3 1 0 14
orthodontic treatment
and prosthetic treatment 1 4 4 1 1 11
( bridge)
orthodontic treatment
and prosthetic treatment 1 1 1 0 1 4
(P.denture)
prosthetic treatment
(P.denture) 0 0 6 1 1 8
orthodontic treatment
and prosthetic treatment 2 0 0 0 2
(implant)
not treatment 3 1 0 0 4
unknown 1 1 4

Intraoral and occlusal views

W After bone grafting and
only orthodontic treatment

ey |

Fig.6 Case 2 (Level II UCLP)

FEAR SRR/ IMAN G 0> O FE AR o % R IETE RIS
XV FHEEA~FEL EEREOESE 57-(Fig. 6 ).
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BEREZ TV, AANCBIL ik, RSP U O B
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(Fig. 7).
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BEKRAT. M F#lTy
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OB BB L OEMR SIS XL 2 8 LB SN & ffT.
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Level 4% 7336, ‘BB %, ARG EREEZTo 7203,

Intraoral and occlusal views

8 After bone grafting and orthodontic
treatment and prosthetic treatment(bridge)

Fig.7T Case 3 (Level I BCLP)

EEFBRIUCE 2 BEREDOT-D 072 5B T2 78
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Intraoral and occlusal views

After bone grafting and orthodontic treatment
Before bone grafting

and prosthetic treatment(bridge)

Fig.8 Case 4 (Level IV BCLP)
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Seconary Bone

Grafting Correction
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. A of treatment
< 2 =
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. Itz I I I I I I
S Orthognathic
Nasal splint Speech * Observation surgery
set therapy for speech 16-18y

Fig.9 Comprehensive treatment for cleft lip and palate in our clinic
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