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ABSTRACT 

Background: Orofacial clefts are common congenital malformations, with alveolar cleft as the most common [75%] of all anomalies. 
Many treatment modalities are available. However, our clinical experience with bone graft modality is not well addressed.    

The aim of the work: To evaluate the effectiveness of early [2 to 12 years; before complete eruption of the cleft canine] versus late [> 
12 years; after complete eruption of the cleft canine] cancellous anterior iliac bone grafting for alveolar cleft reconstruction. 

Patients and Methods: Twenty-three patients with alveolar clefts who were admitted for alveolar cleft reconstruction surgery were 
included. They were categorized into early and late secondary grafting groups. All patients inquired about their history. 
Submitted to full clinical examination, laboratory and radiological examinations. The imaging studies include two-dimensional 
orthopantomogram for all patients, while 3-D fascial computed tomography and cone-beam computed tomography were done 
for selected patients. Both intraoperative and postoperative data were collected, any complications were registered and 
patients followed up regularly up to 6 months. 

Results: Both groups were comparable as regarding patient characteristics except younger age in early group, and there was a 
statistically significant difference between early and late groups regarding cleft side and cleft permanent canine full eruption. 
Males represented 69.9%. The cleft was on the left side in 56.4%. Seven patients [30.4%] had maternal risk factor [five in 
early and two in late group]. Blood loss was less than 80 ml in all patients in both groups. All oronasal fistulas were sealed 
off successfully in all patients [100%] and all had normal healthy gingival contour with vital teeth adjacent to the cleft.  All 
showed evidence of good bone filling in the alveolar defect after 6 months postoperatively. Only one patient developed 
hypertrophic scars at each group. 

Conclusion: Alveolar cleft reconstruction is preferred to perform autologous cancellous bone grafting harvested from the iliac crest 
bone to repair the cleft with excellent outcome on short-term follow-up. 
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INTRODUCTION 

Orofacial clefts are considered the most prevalent 
congenital anomalies in the craniofacial region as well 
as the second most common congenital anomaly 
following clubfoot [1]. 

Among these, orofacial cleft disorders; the most 
frequent defects are cleft lip and palate, while alveolar 
cleft represents 75% of all cleft lip and palate 
anomalies [2]. The worldwide reported prevalence of 
alveolar cleft in Europe is 1/700 live birth, with 
demographic ethnic variability from 1/300 in Asians to 
1/2500 among African descendants. It is also more 
prevalent in males than females and more frequent on 
the left side more than the right side [3]. In fact, alveolar 
cleft is considered one of the most effective congenital 
causes of alveolar bone deficiencies that also can be 
caused by trauma, periodontal inflammation, 
abscesses, iatrogenic surgical excision of benign 
lesions, malignant tumors and advanced age-related 
atrophic changes [4]. 

In most of the clefts of the primary palate, the 
alveolar part of the cleft is located between the lateral 
incisor, if present, and the canine with probable 35% to 
60% chance of congenital absence of the cleft lateral 
incisor [5]. For instance, etiology of alveolar cleft is 
Multifactorial. It may be due to genetic factors, 
environmental factors or teratogens, which may induce 
incomplete fusion of both the maxillary and the 
intermaxillary prominences, producing cleft alveolus 
craniofacial anomaly [6]. 

In a historical perspective, the multidisciplinary 
treatment of alveolar cleft has changed over the past 
century. In 1901, von Eiselsberg first reported 
reconstruction trials. Later on, Skoog in 1965 
developed the primary gingivoperiosteoplasty, which 
had a positive impact by that time. However, in 1972 
boyne and sands emphasized the importance of 
secondary bone grafting followed by many authors who 
modified these autogenic techniques until Nique et al. 
actually pioneered allogenic alveolar bone grafting in 
1987 [7]. 

Besides the psychological and social burden on 
alveolar cleft patients, these patients commonly 
complain of oronasal fistulae with regurgitation of food 
and drink particles into the nasal cavity. Secondary 
alveolar bone grafting enhances the closure of these 

oronasal fistulae, increasing oral hygiene and 
supporting the nasal alar base [8]. 

The definitive timing of alveolar cleft repair is 
controversial as it can be applied primarily during 
infancy, or secondarily later on [9]. However, the 
alveolar cleft is usually treated between 7 and 11 years 
of age and is often connected to the development of 
the maxillary canine root [10]. Bone grafting materials 
are variable including autografts, isografts, allografts, 
alloplastic grafts, xenografts along with bone graft 
substitute. The most commonly used bone grafting 
material is autogenic cortical, cancellous or cortico-
cancellous bone grafts [11]. Iliac crest is the most 
common donor source for alveolar cleft autogenous 
grafting because it is easy to harvest, provides a large 
amount of cancellous bone and more advantageous 
than other sources of autologous bone grafts like the 
cranium, mandible, ribs and tibia [12].  

THE AIM OF THE WORK 

The aim of the current work was to evaluate the 
effectiveness of early versus late cancellous anterior 
iliac bone grafting for alveolar cleft reconstruction in 
patients with cleft alveolus anomaly as regard to 
postoperative outcomes and complications. 

PATIENTS AND METHODS 

The study included 28 patients [a convenient 
sample] with alveolar clefts who were admitted to 
Plastic and Reconstructive Surgery Department; Al-
Azhar University Hospital [New Damietta], Damietta 
Health Insurance and Damietta Military Hospital for 
alveolar cleft reconstruction surgery using cancellous 
bone grafts from the anterior iliac crest during the 
period between July 2018 and August 2019. Five 
patients were excluded. Thus, the final cases were 23 
patients. The excluded patients were 4 patients under 
2 years, and one patient with untreated cleft lip and 
palate 

The inclusion criteria: patients older than two years, 
uni-or bi-lateral treated cleft lip, associated treated cleft 
palate, and complicated cleft alveolus [oro-nasal 
fistula]. On the other side, the exclusion criteria 
included associated high-risk comorbidities, the 
presence of other craniofacial abnormalities, patients < 
two years of age, edentulous patients, and associated 
untreated cleft lip or palate.  

Ethical considerations: the study protocol was 
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approved by the institutional review board [for its 
ethical and research design aspects] of the Damietta 
Faculty of Medicine [Al-Azhar University]. In addition, 
all patients and/or their legal guardians were informed 
about the study and provided informed consent to 
share in the study, which completed according to 
ethical codes.  

Eligible patients were categorized into two groups 
according to the timing of the surgery in relation to 
dental and chronological ages as the following: The 
early secondary grafting group: from 2 to 12 years 
[before complete eruption of the cleft canine], and Late 
secondary grafting group: more than 12 years [after 
complete eruption of the cleft canine]. 

On admission, all patients inquired about their 
detailed history [patient’s demographic data, maternal 
history with emphasis on risk factors related to 
pregnancy, chronic medical diseases, affected side, 
associated cleft lip or palate and their repair and food 
particle or fluid regurgitation into nasal floor]. 
Subsequently, full clinical examination [general and 
local] was performed. The local examination confirmed 
the affected side, the presence of oronasal fistula, any 
dentation abnormalities, gingival contour, facial growth 
malformations, alar base deformities and donor site 
condition. Then, imaging studies were done and 
included two-dimensional orthopantomogram 
[panoramic X- ray] for all patients, while 3-D fascial 
computed tomography and cone-beam computed 
tomography were confined for selected patients. 
Finally, a preoperative lab workup had been performed 
and included complete blood count [CBC], fasting 
blood sugar [FBS], liver function tests [ALT, AST and 
bilirubin], renal function tests [serum urea and 
creatinine] and coagulation profile [PT, aPTT and INR].  

Surgical technique: All patients were treated by 
secondary cancellous bone grafting taken from the iliac 
crest. Orthodontics had been taken off before surgery, 
and in bilateral cases, each single side was treated 
separately. General anesthesia was the rule for all 
patients, with endotracheal armored tube and oral 
packing. All patients received prophylactic antibiotic 
[cefotaxime] according to calculated doses for their 

body weight.   The patient operated while he/she in a 
supine position with a folded bath towel underneath the 
donor hip [Figures 1 and 2]. The patient donor site was 
painted with povidone-iodine before anything and 
draped, then the face was painted with povidone- 
iodine. The oral cavity was prepared with diluted 
povidone-iodine. Towels and drapes were used to 
expose only the surgical area. Gingival margin 
incisions were done on the cleft side, and wide 
mucoperiosteal flap including at least one tooth distal 
and mesial to the cleft was made, exposing the bony 
cleft. The lingual aspect mucoperosteium was reflected 
to simultaneously close the often slit-like opening 
present. In this manner, the maximal lingual soft tissue 
is preserved for closure [Figure 3]. Once the buccal and 
lingual flaps have been raised, access was readily 
obtained to the nasal mucosa of the pyramidal cleft, 
which was then undermined and turned inward for a 
tension-free repair of the oronasal fistula [Figure 4]. 
The alveolar defect was measured to assess how 
much of cancellous bone was needed [Figure 5] with 
refreshment of the bony edges [figure 6].  The 
rotational flap from the buccal cheek was then elevated 
to cover the labial defect [Figure 7]. Then, all the 
surgical set was changed to take the cancellous bone 
graft from the donor hip. Incision of 4 to 8 cm was made 
through the skin and subcutaneous layers depending 
on how much bone was needed. The incision was 
made one inch below the crest to lessen postoperative 
pain and limping, and to avoid the incidence of 
hypertrophic and keloid scar formation [Figure 8]. The 
cartilaginous or bony cap of the iliac crest was reflected 
superiorly based on the external oblique muscle to 
maintain its blood supply [Figure 9]. Cancellous bone 
grafts were harvested with curette and osteotomies 
then are preserved in blood-soaked gauze [Figures 
10,11]. After repositioning the cartilaginous cap with [0 
vicryl] sutures with good hemostasis, the wound was 
closed in layers after placement of vacuum assisted 
closed suction drains [Figure 12]. The cancellous bone 
grafts were packed in between the refreshed alveolar 
segments to reconstruct the alveolar cleft [Figure 13]. 
Finally, a watertight closure was achieved using 4/0 
vicryl sutures [Figure 14]. 
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Figure [1]: Surgical set used in the procedure showed 
from the upper left clock wisely: Round burr set, frazier 
suction tube, cheek retractors, periosteal elevators, 
osteotome, gauche, mallet, scalpels, backhaus towel 
clips, Hemostats, pickups, needle holders and scissors 

Figure [2]: Showing intraoperative folded bath towel 
underneath the donor hip 

Figure [3] Showing propped oronasal fistula 

   

Figure [4]: Intraoperative repair of the lingual surface of 
the oronasal fistula 

Figure [5]: Measuring the alveolar bony defect Figure [6]: Intraoperative refreshment of alveolar 
defect bony edges 

  
 

Figure [7]: Elevating rotational flap from the buccal cheek Figure [8]: Marking of donor anterior iliac crest incision Figure [9]: Preserving the iliac crest cartilaginous 
cap 

   

Figure [10]: Collecting cancellous bone grafts Figure [11]: Showing cancellous bone grafts in a blood 
soaked gauze 

Figure [12]: layered closure of donor site skin 

  

 

Figure [13]: Cancellous bone grafts packed inlay into the 
alveolar defect 

Figure [14]: Closure of labial surface of the oronasal 
fistula 
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Postoperative care: Vital signs were recorded 
routinely. All patients had injectable antibiotics 
[cefotaxime] and [metronidazole] for 5 days. 
Postoperative recovery was reported for all patients, 
and they have been instructed to get the early 
ambulation.  

Oral hygiene was maintained by gentle saline and 
betadine irrigation. Over the next weeks to months, 
grafted bone integration into the patient’s own bone 
tissue was observed.  

The normal permanent teeth eruption through the 
graft in the early group was observed too. Frequently, 
after all the permanent teeth have come out, patients 
needed braces to straighten them.  

Patients were admitted for 48 hours postoperative, 
and then discharged with subsequent regular visits 
[weekly in first postoperative months, then every two 
weeks in the second month, then monthly till 6-12 
months] for follow-up.  

All were assessed on the clinical and radiological 
basis.  

The clinical assessment included assessment of the 
oronasal fistulas, continuity of the dental arch, the 
depressed alar base, and questioning the patient about 
any sign of regurgitation of food particles or liquids. In 
addition, all patients were checked up for gingival 
contour, and for the teeth adjacent to the cleft.  

The complications’ assessment included recipient 
site complications such as infection, flap necrosis, 
residual oro-nasal communication, extrusion of graft 
material, and dehiscence of flap margins; the donor site 
complications such as sensory disturbance in the 
antero-lateral thigh, chronic pain, hematoma, wound 
infection or abnormal posture. 

The radiological assessment:  Postoperative 
Panorama X-rays were arranged to all patients after 6 
months to evaluate the outcome of the procedure, 
assessment of the periodontal pocket changes in the 
structural pattern of the bone graft with time, and 
eruption status of the lateral incisor or canine adjacent 
to the cleft. 

Statistical Analysis: The collected data were coded, 
processed and analyzed using the SPSS [Statistical 
Package for Social Sciences] version 19 for Windows® 
[IBM®SPSS® Inc, Chicago, IL, USA]. Qualitative data 

were presented as number and percentage. 
Comparison between groups was done using Chi-
Square test. Quantitative data were tested for normality 
by Kolmogrov-Smirnov test. Normally distributed data 
were presented as mean ± SD. Student t-test was used 
to compare between the two groups. P < 0.05 was 
considered statistically significant. 

RESULTS 

In this study, 28 patients were identified with 
alveolar cleft, five of them were excluded amounting to 
23 patients who met the inclusion criteria.  

The excluded patients were 4 patients under 2 
years, and 1 patient with untreated cleft lip and palate. 
Their age ranged between 4 and 18 years, and male 
patients represented 69.9% compared to 30.4% for 
females. The cleft was on the right among 6 patients 
[26.1%], on the left [13 patients, 56.4%] and bilateral 
among 4 patients [17.4%].  

Permanent lateral incision eruption was reported in 
11 patients [47.8%]. All patients in late group had cleft 
permanent canine full eruptions, compared to none in 
the early group. Seven patients [30.4%] had maternal 
risk factor [five in the early and two in the late group]. 
Only one patient [4.3%] was known to be diabetic 
[come from the early group]. Preoperative orthodontics 
were discovered in two patients [8.7] [Both were in the 
late group].  

Patients in the early group were significantly 
younger [7.46±1.90 years] vs 14.60±1.47 in late 
group], and there was a statistically significant 
difference between the early and late groups regarding 
cleft side and cleft permanent canine full eruption 
[Table 1]. 

The operative time in the first [early] group ranged 
between 90 and 148 minutes and the mean was 
[108.08 ±17.45 minutes] and in late group, it ranged 
between 94 and 150 minutes [Mean 117.20 ± 18.52 
minutes] with no significant difference between the two 
groups. In addition, there was no significant difference 
between both groups regarding the duration of hospital 
stay [2.38 ± 0.65 and 2.30 ± 0.67 days in the early and 
late groups respectively].  

Blood loss was less than 80 ml in all patients in both 
groups and no intraoperative mortality had been 
reported.  
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All oronasal fistulas were sealed off successfully in 
both groups [100%] supporting the continuity of the 
dental arch, lifting depressed alar base with no 
regurgitation of food particles or liquids. All patients had 
normal healthy gingival contour with vital teeth adjacent 
to the cleft. Wound healed satisfactorily in all patients. 
The time of complete healing ranged from 10 to 14 
days.  

All panoramic X-rays in both the early and late 
groups showed evidence of good bone filling in the 
alveolar defect after 6 months postoperatively, which 
predict later eruption of the canine in the alveolar 
repaired defect in the [first] early group.  

Only one patient developed a hypertrophic scar at 
the donor site in the first [early] group [7.7%] and 
another only one patient had a hypertrophic scar in the 
[late] group [10%], which improved with the time.  No 
infection or hematoma was reported [Table 2].  

Although, three patients in the early group [23.1%] 
and two patients in the late group [20%] walked with a 
limb with delayed ambulation for 3 days, other 18 
patients of the two groups [78.3%] early ambulated 6 
hours postoperatively with almost no pain. This shows 
no significance of the two groups as regard early or 
delayed postoperative ambulation [Table 2]. 

 
Table [1]: Preoperative data and patient characteristics 

Variables  The early group 
[n=13] 

The late group 
[n=10] 

Test P 

Age [year] 7.46 ± 1.90 14.60 ± 1.47 9.827 <0.001* 

Sex[n,%]  Male  8[61.5% 8[80.0%] 0.91 0.34 

Female  5[38.5%] 2[20.0%] 

Cleft side  
[n,%] 

Right  2[15.4%] 4[40.0%] 10.688 0.005* 

Left  11[84.6%] 2[20.0%] 

Bilateral  0[0.0%] 4[40.0%] 

Cleft permanent lateral 
 incision eruption 

No  9[69.2%] 3[30.0%] 3.48 0.062 

Yes  4[30.8%] 7[70.0%] 

Cleft permanent canine full 
eruption 

No  13[100.0%] 0[0.0%] 23.0 <0.001* 

Yes  0[0.0%] 10[100.0%] 

Maternal risk factor  5[38.5%] 2[20.0%] 0.91 0.34 

Associated medical disease [DM] 1[7.7%] 0[0.0%] 0.80 0.37 

Preoperative orthodontics   0[0.0%] 2[20.0%] 2.84 0.09 

 
Table [2]: Intra-and post-operative data of the studied patients  

Variables  The early group [n=13] The late group [n=10] Test P 

Operative time [minute] 108.08 ±17.45 117.20±8.52 1.211 0.239 

Hospital stay [days] 2.38 ± 0.65 2.30 ± 0.67 0.304 0.764 

IOP blood  
loss 

<80 ml 13[100.0%] 10[100.0%] - - 

>80ml  0[0.0%] 0[0.0%] 

Mortality  Yes  0[0.0%] 0[0.0%] - - 

No  13[100.0%] 10[100.0%] 

Six months PO  
oronasal fistula  

Open  0[0.0%] 0[0.0%] - - 

Closed  13[100.0%] 10[100.0%] 

Six months 
 PO Panorma  

Bad filling  0[0.0%] 0[0.0%]   

Good filling  13[100.0%] 10[100.0%] 

PO complications  Scarring  1[7.7%] 1[10.0%] 0.38 0.84 

Infection  0[0.0%] 0[0.0%] - - 

Hematoma  0[0.0%] 0[0.0%] - - 

PO ambulation  Early  10[76.9%] 8[80.0%] 0.31 0.85 

Delayed  3[23.1%] 2[20.0%] 

Here we presented full data of a sample case: she 
is a female patient, 8.5 years old, was admitted in 

Damietta Military Hospital. She had left unilateral cleft 
alveolus with persistent left oronasal fistula. 
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Radiological investigations revealed a left alveolar cleft 
between the left permanent central incisor and left 
lateral incisor with un-erupted left canine. The patient 
was prepared for early left alveolar cleft repair using 
right cancellous iliac bone grafts. Postoperatively, there 

was a complete closure of the left oronasal fistula.  
Panorama X-ray showed good bone filling in the 
alveolar defect after six months with predicted 
undistorted canine eruption [Figures 15-21]. 

 

 

 
Figure [15]: 8.5 years old female with left unilateral alveolar cleft 

 

 
Figure [16]: Preoperative occlusal views showing left unilateral cleft alveolus with oral opening of the oronasal fistula 
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Figure [17] Preoperative panorama X-ray showing alveolar cleft at the left side 

 

  
Figure [18] Intraoperative probing of the alveolar cleft confirming the oronasal 
fistula 

Figure [19] Harvesting cancellous bone grafts from the anterior iliac crest 

 
 

Figure [20] Inlay packing of cancellous bone grafts between the refreshed alveolar 
cleft bones 

Figure [21]: Complete closure of the oronasal fistula with good gingival contour, 
three weeks postoperatively 
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DISCUSSION 

The results of the current study revealed that, either 
early or late alveolar reconstruction using the anterior 
iliac crest cancellous bone grafts is associated with 
excellent outcome. No significant difference was 
reported between groups regarding their gender, and 
gender had no effect on the overall outcome. These 
results are in line with Saruhan and Ertas [13]. In 
addition, the cleft side did not affect the outcome, 
although there was a significant difference between the 
early and late groups. This is in accordance with choi 
et al. [14] who did not find that, alveolar clef side did not 
affect the postoperative outcome.  

Our results also agree with the study of Simões 
Holz et al. [15] who reported that incidence of canine 
impaction on the alveolar cleft side was 24% with an 
increased incidence of lateral incisor absence at the 
cleft side. 

Adam et al. [16] and Correa et al. [17] identified risk 
factors [e.g., maternal metabolic disorders, prenatal 
teratogens, phenytoin and valproic acid in early 
pregnancy] as major causes of orofacial clefts. One 
case of diabetes mellitus was reported in the current 
work. Herkrath et al. [18] also reported maternal age 
above 40 to be an orofacial cleft aetiologic risk factor. 
They reported seven patients with maternal risk factors 
[30.4%], of these, four patients were with diabetic 
mother, two patients had their maternal age above 40 
and one patient with antiepileptic [phenytoin] drugs 
administered prenatally. 

The study by Brudnicki et al. [19] had a little variability 
than the current study regarding operative time. They 
reported a mean surgical duration of alveolar bone 
grafting of 83±21.7 minutes [Compared to 108.08 ± 
17.45 minutes in the early and 108.08 ± 17.45 minutes 
in the late group]. They considered two-team approach. 
But their study comes in agreement with the current 
one as regard to hospital stay. They reported that the 
mean length of postoperative hospitalization was 2.9 
days [here the duration was 2.38±0.65 in the early and 
2.30±0.67 in the late group] with discharge on the 
second or third day in non-complicated cases and on 
day 8 in complicated cases.  

The eventual oronasal fistulae were all completely 
closed successfully in both groups [100%] with normal 
healthy gingival contour and no regurgitation of food 
particles or liquids during the follow-up period. In 

addition, there was a radiological evidence of good 
bone filling in the alveolar defect after six months 
postoperatively, which anticipates a better later 
eruption of the canine in the alveolar repaired defect in 
the early group and provides a room for post-surgical 
orthodontics and implants. These results are proposed 
to be attributable to the accumulated experiences of 
the main performing supervisor    surgeons in alveolar 
cleft reconstruction using cancellous autogenous iliac 
bone grafts, the pre-surgical management which are 
strict to the inclusion criteria and aseptic surgical 
conditions. The results are conventional in agreement 
with Lorenzoni et al. [20] who used Bergland and 
Chelsea scales in their study for the assessment of 
their successful alveolar bone grafts and advocated 
alveolar bone grafting even in advanced ages.  

In terms of postoperative complications, no patients 
reported immediate or delayed postoperative infection 
in both groups. We propose that the absence of 
postoperative infection in this study is based on the 
absence of coincident comorbidity such as diabetes 
except for only one patient in the early group. 
Moreover, careful antibiotic prophylaxis, aseptic 
intraoperative conditions, cooperative infection control 
team and good preoperative management are 
suggested to be also reasons for this result. This 
situation is in agreement with Du Y et al. [21]. 

Postoperative scarring at the donor site was 
encountered in only one patient in each group. This 
could be attributed to the lowered incision at donor site 
during the surgery that avoids shearing with clothes 
later on. Besides, 3 patients in the early and two 
patients in the second group walked with a limb with 
mild postoperative donor site pain and delayed 
ambulation for 3 days. Brudnicki et al. [19] reported that, 
complications such as pelvic contour alteration was 
reported in [40.1%], unsatisfactory scar [23%] and gait 
disturbances and delayed ambulation [92.5%] of the 
patients. This is greatly different from the current work 
and may be explained by different inclusion criteria. 

Meticulous dissection and good hemostasis at both 
donor and recipient sites with almost less than 80 ml 
intraoperative blood loss in all cases, reduced the risk 
of accompanied morbidity like hematoma and pelvic 
fractures and therefore, there was no need for blood 
transfusion for any case performed. In addition, no 
mortality has been reported in the current study. Nocini 
et al. [22] reported a higher incidence of postoperative 
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hematoma formation and increased incidence of pelvic 
fractures. Actually, they expressed a literature review 
of previous studies. Taking into account, the dramatic 
advances in the field of surgery and surgical 
instruments could explain this contradiction.  

Brudnicki et al. [19] reported scanty amounts of 
cancellous bone grafts to be harvested in large wide or 
bilateral defects specially in older patients, while in this 
study the average defect sizes were not large and all 
harvested cancellous bone grafts were enough to close 
the defect with good bone filling at follow-up panorama 
x-rays. We noticed that the defect size was much 
smaller in the early group with less harvested grafts. In 
addition, we performed all bilateral alveolar cleft cases 
in a two-staged approach, with at least 3 to 4 months 
between each stage. 

Janssen et al. [23], Nagashima et al. [24]  reported 
improved outcomes with new alloplastic modalities and 
tissue-engineered scaffolds and techniques rather than 
traditional autologous bone sources with fewer 
comorbidities. Unfortunately, lack of funding and high 
cost  prevented us from further study on these new 
materials and techniques. 

This study did not reveal a statistically significant 
difference as regard the development of postoperative 
complications between the early and late treatment 
groups.  

This confirms the optimal benefit of the same 
surgical procedure used in both groups. However, the 
core of the study depended on dental age together with 
chronological age of the patients as regard the cleft 
permanent canine eruption status. Hence, this study 
recommends early secondary than primary alveolar 
grafting.  

The study is in a quite agreement to Seifeldin [9] as 
they support early secondary grafting specially in 
mixed dentation age rather than primary grafting and 
late secondary grafting.  

It is also in partial agreement to Siegenthaler et 
al.[25] who reported that secondary bone grafting is 
more beneficial than primary grafting, yet they 
concluded that early secondary grafting performed at 
the age of 2-4 years preserved the dental arch 
relationships more than performing it at around 10 
year. However, and on the opposite side, Salyer [26], 
reported that, secondary grafting in mixed dentation 

age results in canine malposition and impaction and 
subsequently extending the time of post-operative 
orthodontics.  

In conclusion, from the above results regarding the 
alveolar cleft reconstruction, it is preferred to perform 
autologous cancellous bone grafting harvested from 
the iliac crest bone to repair the cleft. Furthermore, the 
ideal timing is early, especially in mixed dentation stage 
before complete canine eruption into or adjacent to the 
alveolar cleft to preserve the maxillary arch in a 
reasonable growth pattern. 
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