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Objective: The purpose of this study was to evaluate the survival rate and the amount of periim-

plant bone loss in implants placed in free iliac graft following segmental mandible resection.

Materials and Methods: Over a 5-year period between 2010 and 2015, nine patients with 

odontogenic tumors who were candidate for segmental mandible resection were enrolled in this 

study. Resection defect was immediately reconstructed with non-vascularized iliac graft and 4-6 

months later 36 implants of 5 different brands were inserted in grafted mandibles.  Information 

regarding implant survival, peri implant bone loss or inflammation for a mean follow up period of 

33 months was obtained.

Results: One implant was failed out of 36 implants and the cumulative survival rate of implants 

was 97.2% in this follow up period. There was no sign of peri implant inflammation or gingival 

recession or BOP in any patients. The cervical bone loss level varied between 0.6 to 12mm (the 

length of failed implant) with the average of 0.96mm. The bone loss level of survived implants 

varied between 0.6 to 1.72mm with average of 0.64mm.

Conclusion: This study demonstrated that reconstruction of segmental mandibular defect with 

non vascularized iliac graft followed by dental implant placement is an effective and predictable 

method to restore oral function.
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                           Introduction
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Functional and esthetic rehabilitation of patients 
with mandible discontinuity defect is still a chal-
lenging subject for clinicians. Such defects might be 

created by different etiologies such as trauma, pathologies, 
congenital or iatrogenic causes [1]. These integrity defects 
in mandible might lead to severe problems in mastication, 
deglutition, speech, protection of airway and esthetics 
and it can significantly diminish patient’s quality of life.  

It has been demonstrated that subsequent reconstruction 
of mandible with bone graft followed by implant inser-
tion can significantly increase the quality of life of these 
patients [2]. Autogenous bone has been proved to be the 
“gold standard” and the most effective material for bone 
regeneration procedures [3].
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Although vascularized bone graft provides a more 
complete mean of reconstruction, they also have dis-
advantages including more severe donor site morbidity 
and longer operation time [4]. They also require a more 
experienced surgeon. In certain cases, non vascularized 
bone grafts may be the preferable option. The anterior 
crest of ilium is the most commonly used donor site 
since it grants easy access to large amount of bone with 
high concentration of osteocompetent cells [5,6]. The 
purpose of this study was to evaluate the survival and 
success of dental implants placed in nonvascularized 
iliac bone graft after segmental resection of mandible.

Materials and Methods
In this retrospective study, nine patients with be-

nign odontogenic tumors who had undergone segmen-
tal mandible resection and immediate reconstruction 
with non vascularized anterior iliac crest graft were in-
cluded. All patients were operated by a single surgeon 
(first author) between 2010 and 2015 in Shariati hos-
pital, Tehran University of Medical Sciences, Tehran, 
Iran. The mean length of defect was 7.89cm. Exclusion 
criteria were comprised of history of any systemic dis-
ease or radiation and history of smoking or alcoholism. 
Informed consent was obtained from all patients and 
Ethics committee of Tehran University of Medical Sci-
ences approved the study design ( IR.TUMS.DENTIST-
RY.REC.1396.4191). In all patients mandible resection 
was performed by extraoral approach under general 
anesthesia. Mandible continuity was established by the 
use of reconstruction plate (Synthes, Westchester, PA, 
USA) with at least 3 bicortical screws on each side of 
native bone.  Bicortical blocks were harvested from an-
terior iliac crest by the same surgeon and blocks were 
formed according to defect morphology and were fixed 
to reconstruction plate with screws (Fig 1).

After 4 to 6 months of graft consolidation, 36 im-
plants were placed in grafted bone of patients (Fig 2). 
Five different brands were inserted including 6 stan-
dard ITI implants (International Team for Implantolo-
gy [ITI], Institute Straumann AG, Basel, Switzerland), 
12 SIC implants (Basel, Switzerland), 7 Implantium 
implants (Dentium Co, Seoul, Korea), 7 Simple Line II 
implants (Dentium Co, Seoul, Korea) and 4 DIO im-
plants (Busan, Korea). All implants were placed by a 
single surgeon exactly at the level of bone and were un-
covered 4 months after insertion. Prosthodontic treat-
ment was performed by a single prosthodontist. Im-
plant-supported fixed prostheses with porcelain-fused 
to metal crowns were used in all patients.

Panoramic and periapical radiographs were ob-
tained immediately after implant placement and after 
prosthetic restoration and every 12 months thereafter. 
In 2017 all nine patients were recalled for a comprehen-
sive examination. During the initial clinical examina-
tion, four categories of data were recorded as follows: 

1. Implant survival (with regards to the success criteria 
described by Albrektsson and colleagues) [7]. 

2. Cervical bone loss which was recorded by compar-
ing the cervical bone level of implants in panoramic 
radiographs taken immediately at the time of definitive 
restoration and at the time of final recall. Both me-
sial and distal bone levels were measured. The mea-
surements were performed with adobe Photoshop cc 
2015 software (Adobe Systems Inc. San Jose, CA) after 
digitalization of panoramic radiographs. Dimensional 
distortion was corrected by comparing the dimension 
of implant in radiographs and the actual length of im-
plant.

3. Periimplant soft tissue inflammation including pain, 
erythema, suppuration or bleeding on probing (BOP).

4. Any other complications including gingival reces-
sion and , gingival hyperplasia. For statistical analysis 
SPSS software 22.0 (SPSS Inc. Chicago, IL, USA) was 
used.

Fig 1. reconstruction of segmental mandibular defect 
with free iliac graft.

Fig 2. Implants inserted in free iliac graft.
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Results 

Nine patients with the mean age of 28.2 years 
(range of 18 to 41) were enrolled in the study. All pa-
tients had benign odontogenic tumors of mandible and 
had been treated with segmental mandible resection 
and immediate reconstruction with non vascularized 
iliac graft followed by implant insertion. 36 implants 
of 5 different brands were inserted. The number of im-
plants per patient ranged from 2 to 7, with the average 
of 4. The follow up period ranged from 9 to 69 months 
with the average of 33 months. No tumor recurrence 
was observed in follow up period. One implant was 
failed and removed out of 36 implants. The implant 
failure became evident four months after insertion, at 
the time of impression taking. The cumulative survival 
rate was 97.2% in this follow up period. Clinical evalu-
ation of patients showed normal condition. There was 
no sign of peri implant inflammation in any patients. 
No gingival recession or hyperplasia was observed in 
any patients. No BOP was observed around survived 
implants. 32 out of 35 survived implants were load-
ed and under function (91.4%) and 3 implants (8.6%) 

were submerged and no restoration was arranged for 
them. 

The cervical bone loss level varied between 0.6 
to 12mm (the length of failed implant) with the av-
erage of 0.96mm. the bone loss level of survived im-
plants varied between 0.6 to 1.72mm with average of 
0.64mm. The annual bone loss level during follow up 
period was 0.08 to 0.53mm with the mean of 0.23mm. 
88.6% of the cervical bone loss of implants were less 
than 0.44mm. All survived implants had annual bone 
loss less than 0.53mm (maximum). The annual bone 
loss level of survived implants is showed in figure 3. 
No major complications occurred in any patients and 
postoperative pain and gait disturbance were minimal 
and temporary.

Fig 3. Annual bone loss in millimeter.
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Discussion 

Restoring oral function with dental implants after 
segmental mandibulectomy provides esthetic recovery 
and maintains adequate nutrition which leads to signif-
icant improvement in quality of life of the affected pa-
tients.  There are many options available to reconstruct 
segmental mandibular defects from distraction osteo-
genesis [8] to several autogenic sources [9,10]. Among 
the autogenous donor sites, iliac crest offers the advan-
tage of supplying a large amount of bone with com-
pact cortices and rich cancellous blood supply, which 
enhances the possibilities for dental rehabilitation with 
endosseous implants [11]. Survival of implants in areas 
that have been reconstructed with iliac graft has been 
studied by several researchers and various success rates 
have been achieved after following cases over years [12-
14].

In this study it was found out the cumulative sur-
vival rate of implants inserted in free iliac graft was 
97.2% over the average follow up course of 33 months. 
This rate is comparable to the anticipated 5-year sur-
vival rate of implants in native bone [15]. In a system-
atic review in 2002, [16] it was concluded that the sur-
vival rate of implants placed in augmented sites varied 
between 79% and 100% and the majority of studies 
indicated more than 90% success rate after at least one 
year of function. In that study it was also deducted 
that these survival rates were similar to those general-
ly reported for implants placed conventionally in sites 
without the necessity for bone augmentation. In one 
study [13] on 32 patients, it was demonstrated that the 
cumulative 5-year survival of dental implants placed in 
vascularized iliac graft reached 91.8% and dental im-
plants placed in autogenous iliac grafts are an effective 
method for reconstruction of mandible. In one of the 
few studies which evaluated the implant success rate in 
free iliac grafts [12], it was revealed that the cumulative 
implant success rate was 100% after 5 years and 60.3% 
after 10 years. It was also demonstrated that both non-
vascularized and revascularized iliac crest grafts allow 
for satisfactory contour restoration in segmental re-
constructions of the mandible and serve as a good host 
for dental Implants.

Apart from iliac crest grafts, other autogenic sourc-
es have also been used for mandible reconstruction 
and subsequent implant placement such as vascular-
ized fibula [17-19] and scapula [9-20] grafts. In one 
study [17] 71 implants were placed in 16 patients with 
vascularized fibula graft with mean follow up period of 
50.2 months. In that study the cumulative survival and 

success rates of implants at the end of the follow-up 
period were 98.6% and 93.1%, respectively which is 
comparable to the cumulative survival rate of implants 
achieved in the present study (97.2%). Although no in-
formation was provided regarding the amount of bone 
loss in the follow up period. In another study [19] the 
1-year and 5-year cumulative survival rates of the im-
plants placed in free fibula flap were 96% and 91%, re-
spectively. In that study, the main reasons for failure of 
the dental implants were infection, tumor recurrence 
and soft tissue proliferation but no data was provided 
regarding the bone loss level of implants in long term. 
In one study, Lanzer [20] and colleagues aimed to eval-
uate the possibility of implant placement in scapular 
free vascularized bone flaps and found out that among 
10 patients who underwent reconstruction with scap-
ular free flap, although the free flaps survived in all 
patients but implantation was performed  in only 50% 
of patients. They also observed that loss of bone height 
and width was significant (P<0.001) within one year 
of examination and bone height decreased at a faster 
rate than bone width. However, no data was provided 
regarding the periimplant bone loss.

In this study, panoramic radiograph was used in-
stead of peri apical radiograph. Because panoramic was 
a part of annual follow-up of patients with history of 
odontogenic tumors of mandible. The high success rate 
achieved in this study could be attributed to factors 
such as experienced surgeon, short follow up period 
and otherwise healthy patients.  Deducted by the result 
of this study, it could be concluded that immediate re-
construction of mandible with free iliac graft followed 
by implant insertion after 4-6 months is a predictable 
treatment option for patients with segmental mandible 
defect.
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