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Secondary alveolar bone grafting: 
An outcome analysis
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OBJECTIVE: To review the outcome of secondary alveolar bone

grafting in unilateral and bilateral cleft lip and palate.

DESIGN: A surgeon’s experience, by retrospective chart review, of

70 consecutive patients at a tertiary care centre.

OUTCOME MEASURE: Periapical radiographs were taken at least

six months after secondary alveolar bone grafting. The Enemark

grading system was used to stratify graft-take.

RESULTS: In unilateral clefts, 33% were level 1, 36% were level 2,

20% were level 3 and 11% were level 4. In bilateral clefts, 29% were

level 1, 50% were level 2, 14% were level 3 and 7% were level 4.

There was no statistically significant difference between the level of

take and the type of cleft. Complications encountered were infection

(n=3), fistula (n=3), pain (n=4) and bone graft exposure that led to

failure (n=2). Two patients required reoperation for bone grafting.

CONCLUSIONS: The iliac crest is a good donor site with excellent

results and minimal morbidity.
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Greffe osseuse alvéolaire secondaire : analyse
de résultats

BUT : L’étude avait pour but d’évaluer les résultats de la greffe osseuse

alvéolaire secondaire chez des patients présentant une fente labiale et

palatine unilatérale ou bilatérale.

PLAN D’ÉTUDE : L’étude consistait à évaluer l’expérience d’un

chirurgien chevronné, auprès de 70 patients consécutifs, par un examen

rétrospectif des dossiers, dans un établissement de soins tertiaires. 

MESURES : Des radiographies périapicales ont été prises au moins six

mois après la greffe osseuse alvéolaire secondaire. La prise de greffe a été

classée selon l’échelle de cotation Enemark.

RÉSULTATS : Dans les cas de fente unilatérale, 33 % des greffes étaient

de niveau 1; 36 %, de niveau 2; 20 %, de niveau 3 et 11 %, de niveau 4.

Dans les cas de fente bilatérale, 29 % des greffes étaient de niveau 1; 50 %,

de niveau 2; 14 %, de niveau 3 et 7 %, de niveau 4. Il n’y avait pas d’écart

statistiquement significatif entre le niveau de prise de greffe et le type de

fente. Les complications observées ont été l’infection (n=3), la fistule

(n=3), la douleur (n=4) et l’exposition de la greffe osseuse qui a abouti à

l’échec de la prise (n=2). Deux patients ont dû être réopérés pour une

greffe osseuse.

CONCLUSION : La crête iliaque constitue une bonne zone donneuse;

elle produit d’excellents résultats et est accompagnée d’une très faible

morbidité.

Bone grafting of the cleft maxilla before eruption of the
permanent cuspid has become an accepted part of the

management of patients with clefts involving the maxillary
alveolus. The reasons for performing a bone graft are to
stabilize the maxillary segments, provide bony support for the
teeth adjacent to the cleft, give additional support for the alar
base and allow for the movement of the cuspid into the lateral
incisor position. Typically, this procedure is performed at a
stage of transitional dentition, when the canine root has not
fully formed; this provides an osseous environment to support
tooth eruption into the arch (1-3). Boyne and Sands (3)
popularized the iliac crest as a donor site for alveolar bone
grafting (4). Subsequently, Wolfe and Berkowitz (5) reported
good ossification of bone grafts using the cranial bone. They
cited ease of harvest and decreased donor site morbidity.
Because of disappointing results found with cranial bone at the
Children’s Hospital Medical Center of Akron (Akron, Ohio,
USA) the iliac crest has been chosen as the donor site.

To assess the success of the bone graft, several outcome
measures have been suggested: eruption of cleft teeth,
periodontal status (6), alveolar height (7-9), alar base support
(10) and radiographic appearance of the bone (2). The present
review measured the senior author’s (JA Lehman) experience
with secondary bone grafting using the iliac crest as a donor
site. The outcome was based on bone graft survival as seen in
periapical radiographs taken at least six months
postoperatively.

METHODS
A retrospective review of 70 consecutive patients from 1993 to

1998 was performed. The iliac crest donor site was used in all

patients. Variables evaluated included age, the type of cleft, graft

donor site and complications. All secondary bone grafting was

performed in conjunction with the eruption of the permanent

canine, and maxillary expansion before bone grafting revealed an

alveolar gap in all cases. The outcome was analyzed by periapical

x-rays of the cleft site to assess bone graft-take. The x-rays were

taken approximately six months after surgery. The Enemark

grading system was used to assess the alveolar bone graft which was

reflected as a percentage of septal bone height (Figure 1) (7).

Once the results were tabulated, Student’s t test was used to assess

statistical significance between the variables.

RESULTS
Using the Enemark system, all outcomes were classified into
four levels: 100% to 75% take was graded as level 1; 75% to
50% take was graded as level 2; 50% to 25% take was graded as
level 3; and 25% to 0% take was graded as level 4. Twenty sites
(29%) were classified as level 1, 29 sites (41%) were level 2, 
12 sites (17%) were level 3 and nine sites (13%) were level 4.
In unilateral clefts, 33% were level 1, 36% were level 2, 20%
were level 3 and 11% were level 4. In bilateral clefts, 29% were
level 1, 50% were level 2, 14% were level 3 and 7% were 
level 4. There was no statistically significant difference
between the level of take and the type of cleft.
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The complications encountered were infection (n=3),
fistula (n=3), prolonged postoperative pain at donor site 
(more than two weeks) (n=4) and bone graft exposure that led
to failure (n=2). Two patients required reoperation for bone
grafting after failure. There was no statistical correlation of
complications with respect to age or the type of cleft.

DISCUSSION
Secondary bone grafting of the cleft maxilla before eruption of
the permanent cuspids has become an accepted part of the
management of patients with clefts involving the maxillary
alveolus. The present review of 70 patients describes our
success with autologous bone grafting using the iliac crest
donor site. The quality of graft-take was determined
radiographically using the Enemark system (7). Variables
potentially influencing outcome included cleft type, graft
donor site, age of grafting and complications. To evaluate our
results, a retrospective study of alveolar grafts was performed.

It is clear that there is an increased incidence of recurrence in
orocutaneous fistula when no bone graft is used. The reasons for
performing an alveolar bone graft are to stabilize maxillary seg-
ments, to provide bony support for teeth adjacent to the cleft, to
provide bone for the cuspid to be moved into the lateral incisor
position and to provide support for the alar base (1,3). Typically,
this procedure is performed at a stage of transitional dentition,
when the canine root has not fully formed. When performed at
the appropriate time, this will provide an osseous environment
that will support tooth eruption into the arch (2).

Historically, there has been a variety of donor sites used to
fill the cleft. Tibial bone was the first bone graft used by
Drachter (11) in 1914 in a palatoplasty. Boyne and Sands (3)
popularized the iliac crest as a donor site for alveolar bone
grafting (4). Now the choice of donor site is overwhelmingly
the iliac crest, which is an ample source of cancellous bone, as
reported in a recent survey by Murthy and Lehman (12).
Albrektsson’s in vitro studies (13) showed the superior survival
of cancellous bone. The accepted rationale is that there is a
rapid revascularization of the cancellous graft initially, which
maintains greater volume over time. Cortical bone uses creep-
ing substitution, which is a slow process, and without prompt
revascularization, more bone graft loss may occur (14). Wolfe
and Berkowitz (5) reported good ossification of bone grafts
using cranial bone donor sites with ease of harvest and
decreased donor site morbidity. Some authors reported unsatis-
factory results comparing cranial bone and iliac crest, while
some others reported similar results (15-18). As long as can-
cellous bone was used, there was no significant difference seen
in the final outcome (19,20).

Initially, we had a discouraging experience with cranial
grafts. There was a 36% failure rate, and this method was
discontinued (unpublished data). The rest of the grafts were all
from iliac crest donor sites. Laurie et al (21) reported increased
morbidity with iliac donor sites. A high incidence of increased
blood loss via the drain, delayed wound healing and moderate
postoperative pain (average of six weeks) was reported (21).
Our complications were not as severe, and included infection
(n=3), persistent fistula (n=3), postoperative pain (n=4) and
bone graft exposure leading to failure (n=2). When the com-
plications were compared with regard to age (older or younger
than 12 years of age), there was no significant difference seen.
Similarly, there was no significant difference seen in complica-
tions with regard to the type of cleft (unilateral versus bilateral).

With respect to postoperative pain, a 22G catheter was left
in the iliac crest, which was used to administer lidocaine for 
24 h. This alleviated the immediate postoperative pain in
many cases and has been reported to be successful in pain relief
(22). The catheter was removed the next day. Presently, there
are commercially available lidocaine infusion pumps that aid
in the administration of lidocaine in patients with postopera-
tive pain.

Figure 1) The Enemark grading system: 100% to 75% take was
graded as level 1; 75% to 50% take was graded as level 2; 50% to 25%
take was graded as level 3; and 25% to 0% take was graded as level 4
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