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ABSTRACT 
 

Aim: This study is aimed to investigate the success rate and clinical outcome of placed implants in 
reconstructed alveolar ridges using iliac cortico-cancellus bone graft compared to normal non-
augmented alveolar ridge. 
Materials and Methods: In this clinical trial study, 30 patients who were selected and assigned in 
case and control groups. The case group included patients with severe alveolar bone loss, who 
needed bone grafting. The control group included patients with sufficient alveolar ridge and no 
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need for bone grafting. The prosthesis was placed on implants after 3 to 8 months. Plaque index, 
bleeding, pocket depth, mobility, pain, pus secretion and bone loss were evaluated after 24 month. 
Data were analyzed by SPSS 13. P-value less than 0.05 was considered as significant. 
Results: Out of 30 patients, two were excluded due to their requirements. Totally 97 implants were 
placed in patients, which included 52 implants in control group and 45 implants in case group. All 
of the implants were successfully osseointegrated and loaded. There was no significant difference 
between the success of inserted implants between both groups (P=0.05). The mesial and distal 
bone losses were significantly more in patients without iliac bone graft (P=0.05). There was no 
statistically significant difference between measured outcomes including plaque, bleeding, pocket 
depth, mobility, pain, and pus secretion (P=0.05). 
Conclusion: Inserted implant in free non-vascularized iliac bone graft has high rate of success 
comapred to non-augmented alveolar ridges and has shown to be a reliable method for 
reconstruction of severe atrophic jaws. 
 

 
Keywords: Dental implant; bone graft; iliac crest; peri-implant bone loss. 
 

1. INTRODUCTION 

 
The use of dental implants in edentulous patients 
with narrow and short alveolar ridge has been 
formidable problem. Many different techniques 
and approaches have been introduced to handle 
the problems of compromised ridge and to 
promote bone formation around implant sites 
including guided bone regeneration (GBR), 
onlay/veneer grafting, interpositional inlay 
grafting, distraction osteogenesis (DO), 
osteotomy techniques and ridge splitting, free 
and vascularized autografts [1–5]. Recent 
implant procedures often challenge these original 
convections by placing implants in areas with 
inadequate bone volume and insufficient ridge 
height. 

 

Bone graft is a solution to make bone with 
appropriate shape and mass that may be used 
from mandibular ramus and symphysis, calvaria, 
ribs, and iliac crest [5–9]. MacIntosh and 
Obwegeser introduced the use of the Ilium crest 
[10]. In other hand, Davis et al. reported 42% 
rate of resorption in the first two years. During 
next two years resorptions were 56%. They 
concluded that 34% of the augmented bone is 
retained for an extended period [8].  

 

For long-term success of implant, bone mass 
should be sufficient in implant site [11,12]. 
Alveolar ridge atrophy less than 5 and 4 mm 
crestal height and width respectively can cause 
generalized or localized defects leading to 
insufficient bone mass [11,13–15]. According to 
large number of localized and generalized 
alveolar ridge defects, a surgical reformation is 
essential.  
 

Regarding the aging and increasing rate of 
dental trauma and injury that would result in 
more need to dental implants, long-term success 
of implants with preparing sufficient bone mass is 
crucial. Some investigations suggested that bone 
grafts with intra membranous origins are more 
stable compared to bone grafts with 
endochondral origins. On the other hand the iliac 
crest -as a source of endochondral originated 
bone graft- is the best option when a large 
volume of autologous bone is needed [16,17].  
 
Thus the aim of present study was to evaluate 
the success rate and clinical outcomes of 
implants placed in reconstructed alveolar ridges 
using iliac crest bone grafts compared to normal 
alveolar ridge. 
 

2. MATERIALS AND METHODS  
 
2.1 Trial Design and Participants 
 
Among 567 patients who referred to the Dental 
Implant Center, School of Dentistry, Isfahan 
University of Medical Sciences, Iran between 
2009 to 2013, 30 patients were selected based 
on matching criteria. Panoramic radiograph and 
cone beam CT-scan were prepared for patients. 
Treating vertical defects are more unpredictable 
due to soft and hard tissue management. So 
patients with proper vertical dimension were 
selected to reduce the confounding variables. 
According to horizontal dimension of alveolar 
ridge, participants were assigned into two 
groups. Patients with extremely narrow alveolar 
ridges who needed more than 5 mm horizontal 
bone augmentation were categorized as case 
group. Patients with adequate horizontal bone 
dimension for implant placement without bone 
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expansion/splitting and augmentation were 
assorted as control group. So a 4 mm width was 
considered as minimum. Each group included 15 
patients. A sample size of 15 was calculated to 
provide 80% power (α = 0.05) to detect a 16% 
significantly difference of success rate between 
groups. The patients placed in case and control 
groups were matched for age, sex, implant 
location, and prosthesis type (crown or bridge). 
 

2.2 Inclusion and Exclusion Criteria 
 
Inclusions criteria were healthy patients older 
than 18 years, with ASA class I and moderate to 
severe horizontal alveolar bone loss (more than 
5 mm) needing augmentation of ridge for implant 
placement. Smoking, systemic disease, 
pregnancy, using immunosuppressive or 
chemotherapy drugs and radiotherapy were 
considered as exclusion criteria. 
 

2.3 Randomization and Blinding  
 

Owing to surgery requirement (iliac bone graft) 
for one group, present study was performed as 
non-randomized trials. Neither the patients nor 
surgeon were also blinded. The surgery 
procedure was completely explained to patients 
and informed consent was taken from them. 
 

All surgical procedures were performed by one 
Surgeon. Only the data collectors, outcome 
assessors and data analysts were blinded. 
 

2.4 Intervention (Surgical Procedure) 
 
After clinical examination and radiography, the 
case group that required ridge reconstruction 
designated for iliac crest surgery. Under general 
anesthesia, sufficient amount of bone was 
harvested from iliac crest. The alveolar bone was 
prepared through a crestal incision and a full 
thickness mucoperiosteal flap. After fitting bone 
blocks, the grafts were fixed with titanium 
miniscrews (Synthes; Synthes GmbH, Solothurn, 
Switzerland) and remaining spaces were filled 
with iliac harvested cancellous bone. The 
recovery period for bone grafts were four to six 
months. After the healing period, the grafted 
alveolar ridge was exposed under local 
anesthesia to remove the screws and insert the 
implants (BioHorizons Implant Systems Inc, 
Birmingham, Ala). A similar procedure for implant 
placement was performed in control group. For 
both groups, the prosthesis was placed on 
implants after 4 to 8 months of healing period. 
The outcome indices were evaluated after 24 
months. 

2.5 Outcome Measurements and Follow 
Up 

 
The outcome measures included plaque index 
(mesiobuccal, buccal, lingual, and distolingual), 
bleeding index (up to 20 seconds after probing), 
pocket depth (by periodontal probe parallel to 
vertical axis of implant in mesiobuccal, buccal, 
lingual, and distolingual points), mobility index, 
pain index, pus formation, and bone loss 
(according to panoramic radiography from 
alveolar crest to first thread of implant). 
Radiographic examination was done during the 
study for determination of horizontal bone loss in 
mesial and distal region of implants. Two 
panoramic radiographies were prepared in each 
group after implantation and during follow-up 
period. 
 

2.6 Statistical Analysis 
 
Data was analyzed by SPSS (version 21) 
software [Statistical Procedures for Social 
Sciences; Chicago, Illinois, USA] using Paired 
and Independent T-test, Mann-Whitney, and Chi-
Square tests. P-values less than 0.05 considered 
as significant level. 
 

3. RESULTS 
 
Out of 30 patients, two were excluded due to 
their personal desires to discontinue the study. 
Between 28 patients 12 were male (42.9%) and 
16 were female (57.1%). The mean age of case 
and control group was 42.5±16 with range of 24 
to 63-years-old and 44.5±16 with range of 27 to 
60-years-old respectively. 
 
There were no significant differences in age (T-
test, P=0.66), sex (Chi-Square, P=0.61), and 
follow-up periods (T-test, P=0.68) between two 
groups. However, the mean follow-up period was 
22.25±7.8 and 21.37±7.0 months in case and 
control groups respectively. 
 

Totally 97 implants were placed in patients, 
which included 52 implants in control group and 
45 implants in case group. All of the implants 
were successfully osseointegrated and loaded; 
thus the success rate of implants was 100% in 
both groups. There were no significant 
differences between the success rate of both 
groups in similar follow up period (P=0.05). 
 

The mesial and distal bone losses were 
significantly more in control group (T-test, 
P=0.05) (Table 1). Also, there were no 
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statistically significant differences between 
measured outcomes including plaque, bleeding, 
pocket depth, mobility, pain, and pus secretion 
(P=0.05) (Table 2). 
 

Table 1. Mesial and distal bone losses in two 
groups (Mean±SD) 

 

Bone loss Group Mean±SD 
Mesial Case 0.31±0.48 

Control 0.57±0.21 
Distal Case 0.30±0.36 

Control 0.61±0.23 
 

4. DISCUSSION 
 
The most critical aspect of creating an implant 
based restoration is the availability of adequate 
bone dimension. If the alveolar ridges become 
atrophic different treatment should be considered 
depend on factors like age of patient and 
systemic condition, form and severity of alveolar 
bone loss, type of implant retained treatment 
plan, and costs and benefits of each modality. 
One option is the reconstruction of alveolar ridge 
using autologous bone grafts from different 
intraoral or extraoral donor sites. Iliac crest as an 
available extraoral donor site, offers rich volume 
of cortical and cancellous bone material. 
However there are many concerns regarding the 
amount of bone resorpotion around the inserted 
implants in iliac-augmented jaws.  
 

This study was aimed to evaluate the long term 
stability of transplanted iliac bone graft to 
reconstruct an atrophic alveolar ridge. In the 
current investigation the success rate of implants 
inserted in augmented ridges has been 
evaluated compared to non-augmented alveolar 
ridges. Many different studies have been 
performed to determine the success rate of 
inserted dental implants in reconstructed ridges 
including iliac crest. However, there is no 
comparative study between natural and 
reconstructed alveolar ridges after implant 
insertion and integration of prosthesis [15,18–
20]. In this study, the background variables were 
matched between two groups. The results of this 
study showed no significant difference between 
two groups regarding the plaque index, bleeding, 
and pocket depth; in the other hand, pain, pus 
secretion, and mobility were not seen in two 
groups. Also all implantation and surgical 
procedures were performed by single surgeon. 
All patients in both groups were experienced 
successful outcomes until follow up period and 
were satisfied with their final restorations, also no 
complication was reported. 

Nelson et al. [21] evaluated the outcomes of 
treatment, including 117 implants by iliac bone 
graft in 19 patients and reported 100% success 
rate. In the current investigation, all of the 
implants were successfully osseointegrated and 
the results conform to the results of Nelson et al. 
[21] study. 
 
As a systematic review, Clementini et al. [22] 
were assessed the success rate of implants 
placed in regenerated alveolar ridges by means 
of intra oral or extra oral block bone grafts. The 
success rate of implants in evaluated studies 
ranged from 72.8% to 97% in 6 months to 10 
years follow up periods. Researchers reported 
similar success rates for implants placed in non-
augmented ridges and implants placed in onlay 
graft regenerated areas.   
 
According to the results of present investigation, 
the amount of bone loss around the implants in 
iliac augmented alveolar ridges was less 
compared to non-reconstructed ridges. Boven et 
al. [18] assessed peri-implant bone loss in 40 
patients with iliac augmented mandibular ridges. 
The amount of bone loss in the last recall (at 
least 5 years after implant placement) was 
0.6±0.7 mm averagely. Although there was no 
control group in Boven study, authors compared 
their results with the results of other studies 
Geertman et al. [23]. They concluded that the 
amount of peri-implant bone loss in augmented 
ridges was normal and in the range of implants in 
non-augmented ridges. The present investigation 
confirms the result of Boven et al. [18] study, 
however less bone resorption in current study is 
due to shorter follow-up period.  
 
Clayman et al. [19] among eight subjects with 41 
implants had showed 83% persistence rate and a 
bone loss lower than 0.5 millimeter in majority of 
implants. Similarly, in the present study better 
outcomes was reported which maybe as result of 
shorter follow-up time. 
 
Although in current investigation the amounts of 
peri-implant bone loss in grafted group were 
lower than control group, the contributing factors 
cannot be definitely identified. Despite the oral 
health education methods were similar for all of 
the patients; perhaps the compliance of 
augmented group was better, because of 
suffering of prior treatment plan. More accurate 
evaluation in longer follow up periods is needed 
to making decision regarding the causes of peri 
implant bone loss. 
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Table 2. The frequency distribution of measured outcomes (%) 
 

 Pain Fistule Pocket depth %  
(Number of implants) 

Mobility Bleeding % 
(Number of 
implants) 

1 mm 2 mm 3 mm 4 mm 0 1 
Case 
(45 
implants) 

0% 0% 46.6% 
(21) 

35.6% 
(16) 

8.9% 
(4) 

8.9% 
(4) 

0% 93.3% 
(42) 

6.7% 
(3) 

Control 
(52 
implants) 

0% 0% 44.2% 
(23) 

32.7% 
(17) 

9.6% 
(5) 

13.4% 
(7) 

0% 90.4% 
(47) 

9.6% 
(5) 

Application of iliac bone graft in alveolar ridge 
augmentation is associated to limitations, 
including surgical procedure under general 
anesthesia and donor site morbidities such as 
pain and discomfort, scar remaining and 
sensitive problems [24]. So the method should 
be limited to cases with significant alveolar bone 
loss. The predictable outcome of these 
procedures depends on several biologic 
principles. Patient selection, diagnosis, treatment 
planning, good surgical procedure and post-
operative follow up are all pivotal factors in 
success rate.  
 
The complexity of matching process between 
case and control groups was the main constraint 
of this study which caused the relatively low 
number of participating patients. Another 
limitation includes the relatively short follow up 
period in comparison to similar investigations, 
thus further recalls in longer periods are required. 
Also this study was carried out as non-
randomized trial. 
 

5. CONCLUSION 
 
The iliac bone graft can effectively be used for 
reconsruction of atrophic alveolar ridges. Similar 
success rate was observed in implants placed in 
augmented ridges compared to the implants 
inserted in patients with adequate bone 
dimensions. The following principle should be 
considered: Stable bone graft that can be 
achieved by either protecting the graft material or 
by using fixation instruments. The soft tissue 
should remain closed over the augmentation site 
to prevent bacterial contamination. Although the 
high resorption rate is the most disadvantage of 
iliac crest bone grafts before implant insertion, 
but the amount of peri-implant bone loss in illiac 
augmented ridges is in normal range. 
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