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Dental Implant Treatment for a Patient with
Bilateral Cleft Lip and Palate

Masako Sawaki, Takaaki Ueno, Toshimasa Kagawa, Miwa Kanou, Kozo Honda,
Nobuaki Shirasu, Takuo Kuboki, and Toshio Sugahara

Abstract

Dental reconstruction in the cleft space is difficult in some patients with cleft lip and palate
because of oronasal fistulas. Most of these patients receive a particle cancellous bone marrow
(PCBM) graft to close the alveolar cleft, and secondary bone grafting is also required. Treatment
options for the alveolar cleft including fixed or removable prostheses require the preparation of
healthy teeth and are associated with functional or social difficulties. Recently, the effectiveness
of dental implant treatment for cleft lip and palate patients has been reported. However, there have
been few reports on the use of this treatment in bilateral cleft lip and palate patients. We report the
case of a patient who had bilateral cleft lip and palate and was missing both lateral incisors. She
received dental implant treatment after a PCBM graft and ramus bone onlay grafting (RBOG). A
34-month postoperative course was uneventful.
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ental rehabilitation of patients with alveolar 
cleft is very challenging.  These patients require 

bone grafting not only to achieve suffi  cient osseous 
support for functionally loaded implants,  but also to 
achieve an appropriate alveolar bone height for 
esthetic prostheses.  There have been few reports 
regarding dental implant treatment for patients with 
bilateral cleft lip and palate.  Secondary bone grafting 
in alveolar clefts is a well-established procedure per-
formed to close the oronasal fi stula,  allow teeth to 
erupt in the cleft lesion,  provide bony support for the 
teeth adjacent to the cleft,  stabilize the premaxillary 

segment of bilateral cases and create support for the 
alar base.  After bone grafting in the alveolar cleft,  
conventional prostheses such as removable partial 
endosseous dentures or dental bridges are used for 
dental reconstruction in such cases.  Functional,  
esthetic and social problems are associated with these 
treatments.  Dental implant insertion into the recon-
structed alveolus gives functional stimulation to the 
grafted bone and can prevent resorption of the grafted 
bone [1].  Recently,  several researchers reported the 
effi  cacy of dental implant treatment after the repair of 
alveolar clefts with secondary bone grafting [2ﾝ5].  In 
this study we report the treatment of a bilateral cleft 
lip and palate patient using dental implants.

D

Dental reconstruction in the cleft space is diffi  cult in some patients with cleft lip and palate because of 
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of this treatment in bilateral cleft lip and palate patients. We report the case of a patient who had 
bilateral cleft lip and palate and was missing both lateral incisors.  She received dental implant treat-
ment after a PCBM graft and ramus bone onlay grafting (RBOG).  A 34-month postoperative course 
was uneventful.
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Case Report

　 A woman aged 20 years and 1 month with bilateral 
cleft lip and palate (BCLP) was referred to our clinic 
for repair of bilateral cleft and palate and dental 
reconstruction.  Both of her lateral incisors were 
missing (Fig.  1A,  2A).  She had undergone orthodon-
tic treatment since she was 11 years old.  The alveolar 
clefts were grafted with particle cancellous bone mar-
row (PCBM) taken from the ilium (Fig.  1B,  2B).  
She preferred dental implant treatment for her con-
genital missing bilateral incisors.  Radiography 
revealed that the alveolar bone height was insuffi  cient 
for placing implants.  Therefore,  ramus bone onlay 
grafting (RBOG) was performed to increase the bilat-
eral alveolar bone bridges when the patient was 25 

years old (Fig.  1C).  Five months after RBOG,  
10-mm-long Branemark system implants (Nobel 
Biocare,  Tokyo,  Japan) were installed on both sides.  
Eight months after the implant placement,  the abut-
ment was connected,  and provisional restoration was 
fi xed.  Eighteen months after the implant placement,  
fi nal prosthetic rehabilitation was completed.  A 
34-month follow-up of the implants revealed no clinical 
or radiographic signs of implant failure,  and the fi nal 
prosthesis was stable (Fig.  1D,  2C,  2D).

Discussion

　 Although many reports have demonstrated excellent 
results with dental implants histologically,  radio-
graphically and clinically [6ﾝ8],  few have examined 
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Fig. 1　　A series of radiograph pictures of the patient.  A,  Radiograph before alveolar graft.  Bilateral alveolar clefts are seen; B,  
Radiograph after autogenous particle cancellous bone marrow (PCBM) grafting to alveolar cleft; C,  Radiograph after mandibular ramus 
onlay graft (RBOG); D,  Radiograph of prosthesis at 2 years after implant installment.  The radiolucent area of the right incisor is a 
periapical lesion,  which is not related to the implant surgery.
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the results of implant treatment in cleft lip and palate 
patients,  especially those with bilateral cleft lip and 
palate [9,  10].  In contrast to unilateral cleft lip and 
palate,  an important diffi  culty with bilateral cleft lip 
and palate is the fi xation of the premaxilla bone after 
bone grafting.  Insuffi  cient bone fi xation causes subse-
quent resorption of the grafted bone.  As a result,  the 
volume of the alveolar height becomes insuffi  cient,  and 
a larger volume of the graft bone is required.  A sec-
ond diffi  culty is that the soft tissue becomes quite 
tough due to the postoperative development of scar 
tissue,  making complete closure of the gingival fl ap 
after vertical bone augmentation diffi  cult [11].  
Suffi  cient volume and quality of alveolar bone are 
required for successful implant treatment.  Usually 
PCBM is grafted to close the alveolar cleft,  but the 
vertical bone height achieved with this graft is not suf-

fi cient.  Therefore,  secondary bone grafting using the 
chin or mandibular ramus bone is needed for dental 
implant placement.
　 In the present case,  the patient had received a 
PCBM graft from the ilium to close the alveolar cleft 
prior to implant treatment and had required additional 
bone grafting to increase the alveolar height.  We used 
the mandibular ramus bone to augment the alveolar 
height of the bony bridge of the alveolar cleft and 
closed the gingival fl ap with a widely extended tension-
free fl ap to protect the exposed grafted bone.  This 
intraoral bone-harvesting technique has been shown to 
be quite acceptable for the treatment of patients with 
alveolar ridge atrophy resulting from trauma,  tumor 
resection and periodontal disease.  Raghoebar et 
al. [12] reported a high success rate of 92ｵ for den-
tal implants with chin bone grafting.  Jensen et al.  
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Fig. 2　　Photograph of the intraoral fi ndings.  A,  Occlusal view with bilateral alveolar clefts pre-treatment; B,  Occlusal view after bone 
grafting and oronasal fi stula closing; C and D,  Intraoral view after fi nal prosthetic rehabilitation.
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[13] also reported a success rate of 95ｵ for dental 
implants using autogenous bone graft harvested from 
the mandibular ramus.  In a study involving 19 cleft lip 
and palate patients,  Takahashi et al. [14] found that 
half of the patients required chin bone onlay grafting 
(CBOG) to increase the alveolar bone height for the 
placement of dental implants of adequate length.  
Buser et al. [15] reported the effi  cacy of the guided 
bone regeneration technique with a resorbable or non-
resorbable membrane for the atrophied alveolar ridge.  
Zaff e et al. [16] suggested callus distraction to 
increase the bone height without bone grafting.  Callus 
distraction enables not only hard tissue augmentation 
but also soft tissue augmentation [11].  Therefore,  
this technique is expected to achieve better results 
than the conventional onlay graft for cleft lip and pal-
ate patients.  The combination of these options with 
autogenous bone grafting might bring more satisfac-
tory results in the future.
　 We investigated the clinical outcome of endosseous 
implants installed in the bilateral alveolar cleft 
repaired with an autogenous PCBM graft.  The results 
suggest that an additional bone graft (RBOG or 
CBOG) enables the dental implant not only in unilat-
eral cleft lip and palate cases but also in bilateral cleft 
lip and palate cases.  The advantages of this approach 
include rendering prostheses such as removable den-
tures or bridges unnecessary.  That is,  an acceptable 
esthetic outcome for the patient can be achieved.  Also 
functional stimulation of the implant will limit resorp-
tion of the grafted bone.

References

 1. Dempf R,  Teltzrow T,  Kramer FJ and Hausamen JE: Alveolar 
bone Grafting in patients with complete clefts; a comparative 
study between secondary and tertiary bone grafting.  Cleft Palate 
Craniofac J (2002) 39: 18ﾝ25.

 2. Verdi FJ Jr,  Slanzi GL,  Cohen SR and Powell R: Use of the 

Branemark implant in the cleft palate patients.  Cleft palate 
Craniofac J (1991) 28: 301ﾝ303.

 3. Ronchi P,  Chiapasco M and Frattini CD: Endosseous implants for 
prosthetic rehabilitation in bone grafted alveolar cleft.  J 
Craniomaxillofac Surg (1995) 23: 382ﾝ386.

 4. Deppe H,  Horch HH and Kolk A: Microstructured dental implants 
and palatal mucosal graft in cleft patients: a retrospective analy-
sis.  J Cranimaxillofac Surg (2004) 32: 211ﾝ215.

 5. Cune MS,  Meijer GJ and Koole R: Anterior tooth replacement with 
implants in grafted alveolar cleft site: a case series.  Clin Oral 
Implants Res (2004) 15: 616ﾝ624.

 6. Adell R,  Lekholm U,  Rockeer B and Branemark PI: A 15 yrs study 
of osseointegaration implants in the treatment of the edentulous 
jaw.  Int J Oral Surg (1981) 10: 387ﾝ416.

 7. Ewers R: Maxilla sinus grafting with marine algae derived bone 
forming material: a clinical report of long-term results.  J Oral 
Maxillofac Surg (2005) 63: 1712ﾝ23.

 8. Branemark PI,  Adell R,  Breine U,  Hansson BO,  Lindstrom J and 
Ohlsson A: Intra-osseous anchorage of dental prostheses 
Experimental studies.  Scand J Plast Reconstr Surg (1969) 3: 81ﾝ
100.

 9. Ueda M,  Sawaki Y and Kaneda T: Prosthodontic closure of pala-
tal fi stula with osseointegrated implants and onlay bone grafts-case 
report.  Nagoya J Med Sci (1993) 55: 77ﾝ82.

10. de Rezende ML and Amado FM: Osseointegrated implants in the 
oral rehabilitation of a patient with cleft lip and palate and ectoder-
mal dysplasia: case report: Int J Oral Maxillofac Implants (2004) 
19: 896ﾝ900.

11. Buis J,  Rousseau P,  Soupre V,  Martinez H,  Diner PA and 
Vazquez MP: “Distraction” of grafted alveolar bone in cleft case 
using endosseous implant.  Cleft Palate Craniofac J (2001) 
38: 405ﾝ409.

12. Raghoebar GM,  Brouwer J,  Reintsema H and Van Oort RP:
Augmentation of the maxillary sinus fl oor with autogenous bone for 
the placement of endosseous implants: A preliminary report.  J 
Oral Maxillofac Surg (1993) 51: 1198ﾝ1203.

13. Jensen J and Sindet-Pederson S: Autogenous mandibular bone 
grafts and osseointegrated implants for reconstruction of the 
severely atrophied maxilla: A Preliminary Report: J Oral Maxillofac 
Surg (1991) 49: 1277ﾝ1287.

14. Takahashi T,  Fukuda M,  Yamaguchi T and Kochi S: Use of 
endosseous implants for dental reconstruction of patients with 
grafted alveolar cleft.  J Oral Maxillofac Surg (1997) 55: 576ﾝ583.

15. Buser D,  Bragger U,  Lang NP and Nyman S: Regeneration and 
enlargement of jaw bone using guided tissue regeneration.  Clin 
Oral Implants Res (1990) 1: 22ﾝ32.

16. Zaff e D,  Bertoldi C,  Palumbo C and Consolo U: Morphofunctional 
and clinical study on mandibular alveolar distraction osteogenesis.  
Clin Oral Implants Res (2002) 13: 550ﾝ557.

62 Acta Med.  Okayama　Vol.  62,  No.  1Sawaki et al.

4

Acta Medica Okayama, Vol. 62 [2008], Iss. 1, Art. 9

http://escholarship.lib.okayama-u.ac.jp/amo/vol62/iss1/9


