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INTRODUCTION 

Rehabilitation of partially or totally edentulous 
mandibles with implant supported prosthesis has 
become a common alveolar ridge reconstruction 
surgery, with near reliable long term outcomes. 
Edentulous ridges local conditions may be 

unfavorable for dental implants installation, where 
sufficient alveolar or basal bone foundation along 
both the horizontal and vertical dimensions is 
considered to be the foundation for a successful oral 
rehabilitation process with dental implants. (1, 2)

Obstructing or hindering factors include the 
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ABSTRACT

The aim of this study is to determine whether the technique of  interpositional grafting of the 
posterior mandible without the use of fixation device (using bone blocks alone) is superior to the 
conventional interpositional grafting with fixation (plates and screws). This study was conducted 
on 15 patients in which 16 mandibular segments were augmented, segments were randomly divided 
into 2 groups, control receiving interpositional segmental grafting of the posterior mandible with 
fixation and intervention group receiving same procedure but without grafting and fixed via chin 
bone blocks. Results revealed better overall clinical and radiographic results toward the intervention 
group in terms of graft resorption and application but was statistically non-significant, while the 
histological evaluation yielded to the postulation that no microscopic difference between both 
techniques in terms of the resultant bone. Thus concluding that interpositional grafting technique 
without the use of a fixation device was  a reliable technique for vertical ridge augmentation of the 
atrophied posterior mandibular ridges with promising rates of success, reduced complications and 
reduced bone resorption values compared to conventional interpositional grafting with fixation 
protocol.
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bony resorptive changes of the alveolar ridge after 
dental extractions, in addition to the hard tissue 
deficits that could result from chronic periodontal 
diseases or congenitally missing dentition. 
Neoplasms, osteomyelitis, cysts even trauma could 
compromise the maxillary and mandibular ridges 
status. All stated factors usually imply the dental 
implantologist to utilize regenerative techniques to 
gain a sufficient hard tissue base suitable for dental 
implants installation. (1, 2)

Several bone grafting materials and techniques 
have been implemented to reconstruct the partially 
and totally edentulous alveolar ridges with 
relatively high rates of success. Those techniques 
include block onlay grafting, inlay grafting, guided 
bone regeneration using membranes with or without 
meshes, inferior alveolar nerve lateralization, 
inferior alveolar nerve transposition and distraction 
osteogenesis. Optimal technique selection depends 
on various factors, including the magnitude of 
the defect, the grafted bone substitute material 
available, the medical status of the patient and also 
the skill and experience of the surgeon. (3-5) 

When a particulate graft is selected for vertical 
or transverse (horizontal) augmentation, a rigid 
membrane or mesh must be used to stabilize the 
graft. The process of vertical augmentation with 
particulate grafts stabilized by a rigid membrane 
was reported to be successful. These techniques 
have been usually associated with high rates of graft 
exposure and resorption rates that can negatively 
affect the grafting procedure. Exposure rates were 
reported to be as high as 50%, particularly when 
large vertical augmentations were performed. (6) 

The rationale of any grafting procedure is 
to maximize the blood supply to the underlying 
bone graft and to prevent hypoxia with resulting 
ischemic changes at the distal portions of the flap 
which could eventually lead to surgical wound  
dehiscence.(7,8) The most frequently reported and 
feared from complications with bone grafting in 

literature are surgical wound dehiscence, exposure 
of the grafts and subsequent grafted bone resorption.
(9,10)

It has been stated that Interpositional grafting 
has the advantage of ensuring good vascularity 
to the graft, which should in turn result in lower 
resorption. There by the mobilized segment usually 
remains dimensionally stable because of the 
sustained periosteal blood supply, in addition to 
the graft endosteal incorporation from the adjacent 
bone marrow. (11)

Visor osteotomy, a segmental osteotomy that’s 
grafted interpositionally, first described in 1975 by 
Harle (12). In 1976, Schettler and Holtermann (13) stated 
sandwich technique in the anterior mandible, which 
consisted of a parasagital split of the mandible, from 
mid body on one side to the same position on the 
contralateral side, with the inner segment of bone is 
pedicled to the lingual mucoperiostium. 

In a research by Scarano A. et al (1) aiming to 
augment atrophic posterior mandible using an 
inlay technique with a xenograft without the use of 
miniscrews or miniplates, stating  that the alveolar 
bone height was increased immediately after surgery 
to an average gain of 14.15 mms. The median loss 
of vertical bone height after grafting and during the 
4 months after surgery was 2.45 mms ± 0.3 mms. 
Thus concluding that interpositional bone grafting in 
the posterior mandible was a reliable augmentation 
procedure with promising results.

The use of mini screws and plates for the 
stabilization of the elevated segment could result 
in the fracture of the osteomized segments. This 
fracture could be responsible for bone resorption 
and thus failure of the technique, which in turn 
pools into the advantage of the use of interpositional 
grafting without fixation to stabilize and immobilize 
the elevated bony segments. (14) 

There by the aim of that study was to evaluate 
whether chin (autogenous) bone blocks could be 
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used as an interpositional grafting method of the 
deficient alveolar  mandibular  ridges without the 
use of a fixation device and could be an alternative 
to the use of mini plates and screws. 

MATERIALS AND METHODS

This study was a double blinded, parallel 
categorized randomized controlled clinical trial. 
Patients of this study were allocated into 2 groups 
A (control) and B (intervention). This study was 
conducted on 15 patients in which 16 mandibular 
segments were augmented, segments were divided 
into 2 groups each consisting of 8 segments. 
Inclusion criteria set that patients should be free 
from any systemic condition that might affect 
the proposed outcomes, or even contraindicate 
the surgical procedures, edentulous posterior 
mandibular region (premolar/molar) with no history 
of previous attempts for grafting of the vertically 
deficient alveolar ridge, vertical deficiency of the 
alveolar bone height less than 8 mms and more 
than 4 mms but with sufficient width (horizontal 
dimension) of the alveolar ridge. Through a buccal 
para-crestal incision the deficient alveolar segment 
to be augmented was exposed, then osteotomy 
cuts were performed initially using surgical ridge 
splitting discs then the osteotomy was completed 

to lingual via ridge splitting chisels, leaving the 
lingual mucoperiosteium non reflected and attached 
to the alveolar segment. After complete freeing of 
the osteotomized segment (pedicled on the lingual 
mucoperiostieum) it was elevated and fixed to 
the desired height via mini plates and screws 
for segments of group A (fig.1a), while group B 
segments were stabilized by wedging the prepared 
chin blocks along the mesial and distal ends of the 
elevated segment without the use of any fixation 
device (fig.1b). The harvested chin blocks were 
cut to the required dimensions (fig.2) to attain the 
required augmentation height.    The gap under the 
elevated segments of both groups were obliterated 
via autogenous bone particulates harvested from 
the chin area followed by collagen membrane 
placement over the osteotomy site then the closure 
of the surgical wound. After 4 months the grafted 
area was revisited in group A only to remove the 
fixation device (plates and screws) The augmented 
segments were evaluated clinically for dehiscence, 
mobility (digital testing) and overall success of the 
augmentation procedure at 1 week, 1 month and 4 
months post operative. Radiographic evaluation 
by a series of CBCTs made pre-operatively, 
immediately post-operative and 4 months post-
operative. Radiographic stent was fabricated for 

Fig. (1)  a- showing group A segments with the osteotomy, graft 
placed and fixation using mimi-plates and screws. b- 
Showing the osteotomy and alveolar segment elevation 
with Mini Blocks (group B)

Fig. (2) Showing harvested chin blocks prepared to required 

dimentions.
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each case and measurements were taken from 
the CBCT under the radio-opaque markers of the 
radiographic stent from the crest of the ridge to the 
superior margin of the inferior alveolar canal. The 
immediately post operative measurements were 
subtracted from the pre operative measurements to 
determine the amount of augmentation gained and 
the 4 months measurements were subtracted from 
the immediately post operative measurements to 
determine the amount of bone resorption occurred 
after 4 months healing period (fig.3). The obtained 
numbers were then converted to percentile to allow 
for the evaluation and comparison of the results 
of the two procedures, where the percentile of the 
amount of augmentation was to the actual pre-
operative ridge height, while the percentile of the 
resorption was to the amount of augmentation 
attained. 

Statistical analysis was performed to the obtained 
results using Microsoft excel statistical analyzer,  
AVERAGE, STDEV and P value calculated by T 
test to compare variables between the two groups. 
The results were considered statistically significant 
if the p value was  ≤ 0.05.

Histological evaluation was done on core biopsy 
taken from the site of dental implant osteotomy via 
a 3 mm external diameter trephine bur at 4 months 
post-operative. The biopsy specimens were fixed  
immediately in 10% neutral buffered formalin, 
then after complete decalcification, specimens were 
processed, infiltrated  in paraffin wax and embedded 
in the center of wax blocks. The specimens were cut 
into 5 μm thick sections which were then stained by 
Hematoxylin and Eosin (H&E) stain. After fixation, 
specimens were washed under running water, 
dehydrated by transferring through serial ascending 
concentrations of alcohol. The stained sections were 
then examined under a light microscope (Trinocular 
microscope Olympus, BX46).

RESULTS

Clinical evaluation results (table 1)

Clinical evaluation of both groups resulted in 
a total of 2 cases of group A (fixation technique) 
which suffered from surgical wound dehiscence 
after 2 and 3 weeks respectively post-operative 
with subsequent exposure of the fixation devices, 
both cases showed signs of infection which were 
resistant to antibiotics and local irrigation and 
antiseption trials, which thereby required removal 
of the fixation device, so were considered to be 
failed cases and rolled out of the statistics. Also one 
of the segments experienced a mal fracture of the 
segment which required the use of a mini screw to 
stabilize it and correct it.  On the other hand group B 
showed surgical wound dehiscence in one the cases 
which was managed by antibiotics and oral hygiene 
measures and the wound was completely closed 
after 1 month post-operative (fig.4), thereby it was 
not eliminated from the research.

Mobility testing by digital pressure of the 
segments to check for signs of loss of stability 
postulated that all the cases of both groups were 
stable throughout the follow up intervals. 

Fig. (3) Showing; a- preoperative measurements taken 
under radio-opaque markers of the ridge height. b- 
immediately post operative measurements. c- 4 months 
post operative measurements. d- cross section of the 
augmented area of a group B case showing the mini 
block graft in place.
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Overall success revealed revealed a failure 
of 2 cases of the group A segments and 1 case of 
infection of group B segments.

Table 1 Dehiscence Infection Survival 
(success)

Mobility 

A (8 
segments)

2 2 6 0

B (8 
segments)

1 1 8 0

Radiographic results (chart 1)

Group A showed that the average amount 
of alveolar bone augmentation gain by fixation 
technique was 63.4% ± 5.7% of the pre-operative 
alveolar bone height (immediately post operative), 
while the average amount of bone loss (Mean) in 
the augmented segments after 4 months healing 
period was 37.893% ± 2.75% of the amount of 
augmentation done for the segments of that group. 
Group B showed an average gain immediately post 
operative of 74.9% ± 6.4% of the preoperative 
ridges vertical heights and an average amount of 
bone loss in the augmented segments after 4 months 

healing period of 42.893% ± 5.2% of the amount of 
augmentation achieved. The calculated P value for 
the comparison of the amount of graft resorption that 
occurred in both groups was 0.62 (with statistical 
significance mark point of ≤ 0.05). 

The blue+red columns represent the amount of 
vertical augmentation achieved immediately post 
operative, the blue represents the final augmentation 
% after 4 months post operative, the red segment 
means the amount of graft loss.

Histological results

Histological analysis of the bone specimens taken 
from the implant osteotomy site of the segments of 
both groups involving the elevated native alveolar 
bone and the healed osteotomy area showed: 

·	 The native bone (old bone) was vital, with 
haversian systems consisting of cylindrical 
shaped lamellar bone surrounding vascular 
channels (haversian canals) were evident in 
specimens of both groups.

·	 Newly formed bone connected to the old bone 
by cancellous bone composed of thin bone 

Chart (1) Showing the amount of vertical augmentation 
achieved in both groups where the % is relative to that 
of the actual ridge dimensions (ie. If the pre-operative 
ridge height was 10 mm then the augmentation % was 
50% that means that 5 mms were augmented leaving 
a total of postoperative 15 mms ridge, while the % of 
resorption is to that of the amount of augmentation 
attained during surgery). 

Fig. (4) Showing resolving dehiscence case in group B 3 weeks 
post-operative
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trabeculae and wide marrow spaces. (specimens 
of group A)

·	 In group B the newly formed bone (woven bone)  
appeared more fibrous, stained less intense, the 
trabeculae appeared less organized and tending 
to surround large marrow cavities. Some slides 
contained areas of bone islands surrounded by 
osteoblasts. 

·	 The presence of osteocytes and osteoblasts was 
evident, which indicates active bone production 
in both groups specimens. 

·	 No inflammatory cells were evident in any of 
the specimens.

Histological examination confirmed the presence 
of young bone consisting of well observed osteoid, 
revealing active bone remodeling and new bone 
apposition to preexisting trabeculae without any 
evident difference in the specimens of both groups 

DISCUSSION 

Block onlay grafts have been used extensively 
for reconstruction of mandibular alveolar bone 
defects. Autogenous and non-autogenous bone 
substitutes are available for vertical and horizontal 
rehabilitation of deficiencies of the mandible. When 
a small amount of bone is required, local grafts 
harvested from the mandibular symphysis or ramus 
have been extensively used. These sources have 
the advantage of being convenient because of their 
proximity to the reconstruction zone and relatively 
low risk of morbidity. (9,14)

In a research evaluating the efficiency of onlay 
bone grafting techniques in terms of vertical 
bone formation and dental implant outcomes for 
correcting atrophied posterior mandibles, it has been 
stated that a median bone gain of 6.5 mms, median 
bone resorption of  2.75 mms and median finale 
vertical augmentation of 4 mms. So onlay technique 
resulted in great bone resorption and thus requires 
the bone block graft to be oversized in height.(14) 

It has been stated that basic biological principles 
favor the use of well vascularized flaps to cover 
the grafted areas. The rationale aims maximize 
the blood supply to the dependent bone graft and 
thereby prevent hypoxia with resulting ischemic 
changes at the distal portions of the flap.(7,8) The most 
frequently documented complications with bone 
grafting in literature are surgical wound dehiscence, 
exposure of the grafts and/or fixation appliances and  
grafted bone resorption.(9,10,21) 

In a research evaluating the use of pedicled 
interpositional grafting technique to for the 
augmentation of the atrophied posterior mandibles, 
it has been stated that the overall gain of vertical 
alveolar height is better achieved with pedicled than 
with alveolar distraction, that obviously resulted in 
new bone formation, but could have a large number 
of drawbacks and an overall complication rate of up 
to 70%.(15)

When inlay grafting is performed height achieved 
is limited to 6-7 mms. Several  explanations for 
this include that; soft tissue tension has to be kept 
to minimal in order to allow unobstructed graft 
healing, so limiting the expansion the vascular blood 
supply of the raised segments are not put under 
undesirable strain or stretch which might result in 
graft mal-perfusion and leads to ischemic resorption 
of the native mobilized bone graft ,also the bony 
segment should be stabilized to allow for the 
incorporation of the graft. Therefore overcorrection 
with interpositional  grafting should be avoided.(20)

As the fixation technique usually requires an 
additional surgical flap elevation for the removal 
of the fixation devices, and as that usually will 
interrupt the subperiosteal plexus of vessels so the 
blood supply to the crestal bone is there by hindered 
which could be the explanation for the increased 
amount of bone resorption compared with the non 
fixation technique which didn’t need additional 
surgical interventions.

One of the difficulties encountered in non 
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fixation technique is the handling of the soft tissues 
to preserve the blood supply to the mobilized bone 
segment that should not be put under undue strain or 
pressure, which in turn limits the amount of vertical 
and/or horizontal  mobilization of the mobilized 
segment. However it has been stated that as much 
as 10 mms can be augmented by that technique, in 
accordance with the results of Marchetti et a1 who 
showed that 6 to 7 mms of elevation was achievable, 
Jensen et al who managed 4 to 8 mms and Felice et 
al stated 4.4 mms. (16-20)

Although showing promising results both 
techniques of interpositional grafting studied in our 
research showed a relatively noticeable limitation 
to its clinical application. Where the minimal ridge 
height that could be operated on was 4 mms that’s 
to avoid any neurosensory affection of the inferior 
alveolar nerve and to minimize the risk of superior 
segment fracture.(21) Also the maximum amount of 
augmentation achievable depends merely on the 
elasticity of the lingual mucoperiostium on which 
the alveolar bone segment is pedicled, without 
guaranteeing the tension and the degree of affection 
of the lingual pedicle blood supply.

CONCLUSION

Interpositional grafting technique without the 
use of a fixation device was  a reliable technique 
for vertical ridge augmentation of the atrophied 
posterior mandibular ridges with promising rates 
of success, reduced complications and reduced 
bone resorption values compared to conventional 
interpositional grafting with fixation technique.
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