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ABSTRACT

Background and aim: The most common method of increasing implant stability in
the posterior maxilla comprises the reinforcement of bone height using bone grafts in
sinus lift surgery. The purpose of the present study was to compare autogenous and
allogeneic bone grafts in implant stability after open sinus lift surgery.
Materials and methods:This split-mouth clinical trial compared the implant stability
in 10 patients who needed bilateral open sinus lifts, including 8 men and 2 women.
Each side of each patient’s jaw was assigned to either case or control groups. Open
sinus lift was performed on both sides of the jaw: autogenous bone graft was used on
the side considered as the control, while allogeneic bone graft was used on the side
assigned to the case group. After four months, the implant stability was evaluated and
recorded in each group using the Periotest® system.
Results: The mean value related to implant stability was -2.78±2.31 in the control
group and -3.19±2.51 in the case group. The values below zero (negative values)
indicate an acceptable stability. According to Mann-U-Whitney test, there were no
statistically signiﬁcant differences between the two groups (P>0.05); however, the
intragroup analysis using Wilcoxon test showed statistically signiﬁcant results with
regard to implant stability in each group (P<0.05).
Conclusion: Based on the results, autogenous and allogeneic bone grafts have similar
effects on implant stability after open sinus lift surgery, and both bone grafts provide
a suitable implant durability.
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Introduction:
Posterior rehabilitation of the maxilla with
dental implants is often a challenging procedure
due to the weakness of the bone in this area.
Loss of bone height is a consequence of alveolar bone resorption, which happens immediately
after tooth extraction.(1) The alveolar bone undergoes an additional atrophy as a result of the
natural remodeling process after tooth extraction.(2) Prosthetic rehabilitation of partially or
completely edentulous maxillae without implant
placement is an alternative method in severely
atrophic maxillae of patients unwilling to undergo surgery.(3) Short implants and tilted implants
can be used to avoid inadvertent sinus penetration.(3) Bone deﬁciency in the posterior maxilla
is the most common problem encountered during
treatment planning for implant-supported prostheses.(4) In the absence of teeth, the maxillary
sinus tends to pneumatized, which results in a
reduced alveolar ridge height that jeopardizes the
initial stability of dental implants. (5) Elevation of
the maxillary sinus ﬂoor was ﬁrst introduced by
Boyne and James in 1980.(6) Sinus lifting procedures are performed to increase the height of the
peri-implant bone.(7) Maxillary sinus lifting with
simultaneous dental implant insertion generally
leads to an improvement in bone formation.(8)
Fresh autogenous cancellous bone grafts are currently the gold standard treatment for bone regeneration;(9) they are the most effective agents in
promoting rapid bone healing as living cells can
produce bone without triggering an immune response. They also provide maximum compatibility with the host tissue and contain growth factors
that stimulate new bone formation.(9)
Several attempts have been made to develop
regenerative techniques that are faster compared
to bone grafting procedures; however, due to the
limited availability of autogenous bone and the
problems associated with surgery, non-autogenous bone substitutes are still considered a treatment option.(10) A clinical research has shown that
the combination of bone grafts with other treatments can increase the speed of engraftment and
formation of bone tissue as well as the healing
of bone defects.(11) A suitable bone graft material
22

should be osteoconductive, osteoinductive, and osteogenic.(12) The allogeneic bone graft material is
a bone substitute extensively used in reconstructive surgery.(13) An allogeneic bone graft has osteoconductive properties and is similar to autologous
bone; it can be used alone or in combination with
other biomaterials.(14) The main advantage of allogeneic bone grafts, compared to autogenous bone,
is the exclusion of a second surgical site, which
reduces patient morbidity.(14) Accordingly, the aim
of the current study was to compare the effect of
autogenous and allogeneic bone grafts on implant
stability after open sinus lift surgery.

Materials and Methods:
Patients
This split-mouth clinical trial involved 10 patients (8 men and 2 women) with the mean age of
55.8±1.77 years (ranging from 46 to 66 years) in
need of bilateral open sinus lifts and dental implants, who referred to the dental branch of Islamic
Azad University of Tehran during 2016-17. The
exclusion criteria comprised a history of trauma,
systemic diseases, metabolic diseases, smoking,
and alcohol consumption. All the patients were informed about the study protocol and signed written
informed consent forms.
Study protocol
Cone-beam computed tomography (CBCT) images were taken from all patients. The minimum
acceptable alveolar bone height was 4-6 mm. Each
side of each patient’s jaw was randomly assigned
to either case or control groups. Open sinus lift
was performed on both sides: autogenous bone
graft was used on the side considered as the control, while allogeneic bone graft was used on the
side assigned to the case group, and the implants
were simultaneously inserted. An absorbable collagen membrane (Hamanand Saz Baft Kish Co.,
Tehran, Iran) with the thickness of 0.2-0.6 mm and
the dimensions of 20×30 mm was used. The autogenous bone graft was obtained during bone drilling
for implant insertion. We used Cenobone (FDBA,
500-1000 µm, 1 cc, Hamanand Saz Baft Kish Co.,
Tehran, Iran) as an allogeneic bone graft.
All surgeries were performed by the same oral
and maxillofacial surgeon.
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The outcomes were evaluated by another
oral and maxillofacial surgeon, based on the
radiographic images and clinical records. After
four months, the stability of the implants was
evaluated and recorded in each group using the
Periotest® system.
Statistical analysis
The values below zero (negative values) indicate an acceptable stability. The results were
compared between the two groups using MannU-Whitney test. The intragroup analysis was
performed using Wilcoxon test.
Results:
The results of implant stability after sinus
lift surgery using autogenous and allogeneic
bone grafts were reported in numbers between
-8 to 0, which were obtained using the Periotest® system; a greater negative number indicates a higher implant stability. The mean values related to implant stability were -2.78±2.31
and -3.19±2.51 in the control and case groups,
respectively (Table 1).
According to Mann-U-Whitney test, there
were no statistically signiﬁcant differences between the two groups (P>0.05), indicating that
both bone graft materials provided a similar
implant stability. The intragroup analysis using
Wilcoxon test showed statistically signiﬁcant
results with regard to the implant stability in
each group (P<0.05), indicating that both bone
graft materials improved the stability of the implants.
Table 1. Implant stability in sinus lift surgery using autogenous versus allogeneic bone
grafts
Groups

Stability

Autogenous bone graft

-2.78±2.31

allogeneic bone graft

-3.19±2.51

P-value

P>0.05

Discussion:
The alveolar bone volume is one of the key
determinants of the success of dental implant
treatments.(15) The posterior maxillary bone has
http://www.jrdms.dentaliau.ac.ir

challenging anatomical features, mainly due to the presence of the maxillary
sinus.(15) Sinus ﬂoor elevation has become
a predictable surgical method to overcome
bone height deﬁciencies in the posterior
maxilla.(16) This surgical technique is performed using several materials ranging
from autogenous bone (the gold standard)
to non-autogenous grafting materials.(17,18)
However, harvesting autogenous bone
grafts increases patient morbidity and discomfort.(19)
Johansson et al studied the effect of
maxillary sinus ﬂoor augmentation and
simultaneous implant placement using locally harvested autogenous bone
chips and debris and reported that bone
grafts can be harvested at the site of the
maxillary sinus augmentation procedure
to enable successful loading of dental
implants.(20) Several bone substitute materials are available including human (allogeneic) and animal (xenogeneic) bone grafts
as well as phylogenetic grafts and chemical
materials such as hydroxyapatite.(21) In the
present study, no signiﬁcant difference was
observed between autogenous bone graft
(-2.78±2.31) and allogeneic bone graft
(-3.19±2.51) in implant stability. Pisoni
et al studied the effect of sinus lift using
autogenous bone block versus particulate
autogenous grafts and reported that particulate bone grafts showed better results
in sinus ﬂoor augmentation procedures.(3)
It has been reported that autogenous bone
grafts are safer than allogeneic and xenogeneic bone grafts.(2) Bone substitutes can be
effectively used instead of autologous bone
with optimal osteoinductive, osteoconductive, and osteogenic properties.(22)
The use of autologous bone has a 95.6%
graft survival and success rate.(23) It has been
reported that autologous bone graft provides a better implant stability compared to
xenogeneic, allogeneic, and synthetic bone
grafting.(5) A recent study has reported that

Journal of Research in Dental and Maxillofacial Sciences, Vol 3, No 1, Winter 2018

23

Downloaded from jrdms.dentaliau.ac.ir at 1:29 +0330 on Thursday February 21st 2019

M Sezavar,et al

pure autologous bone grafts decrease bone
reconstruction after the consolidation of the
grafted bone;(5) therefore, the mixture of autologous bone and allogeneic or xenogeneic
bone has been suggested to be used instead
of the separate use of autologous or allogeneic grafts.(5) Satisfactory results have been
reported after the use of mixed bone grafts.
(24)
It seems that the synergistic activity stimulates osteogenesis as autologous bone provides osteoblasts and numerous osteogenic
proteins and cytokines, while allogeneic or
xenogeneic bone offers an abundant bone
matrix that maintains the space during new
bone generation.(5)
In use of allogeneic bone graft in maxillary reconstruction for dental implant placement, it has been reported that allogeneic
bone graft can be used as an alternative to
autogenous grafts in atrophic maxillary
and mandibular bones.(6) In a study, the effects of the Bio-Oss® and autogenous bone
have been assessed in maxillary sinus lifting in dogs during 90 and 180 days;(4) based
on the results, the percentage of the boneimplant contact was 11.46% and 52.16%
with autogenous bone and the Bio-Oss®,
respectively.(4) Falah et al studied graftless sinus augmentation with simultaneous
dental implant placement and reported that
the consolidated bone in the augmented
sinus comprised 56.7% to 59.9% vital bone
tissue with a 94% overall implant survival
rate.(7) Simultaneous dental implantation
with an autologous intraoral jaw bone graft
is a reliable method for the reconstruction
of atrophic edentulous alveolar ridges.(25)
In use of allogeneic grafts, the osteoinduction and osteoconduction phases are slower
compared to the use of autogenous grafts,
which is due to immunologic responses.(6)
Easy manipulation, the possibility of administration of local anesthesia, the great
amount of available material, lower costs,
and lower patient morbidity are the main
advantages of allografts.(6)
24

Over the years, the use of fresh-frozen bone
allografts has exponentially increased.(26)
Nevertheless, in our study, autogenous and
allogeneic bone grafts had similar effects on
implant stability in the posterior maxilla after
sinus lift surgery. Further studies are necessary to precisely determine the efﬁcacy of
autogenous and allogeneic bone grafts in the
stability of dental implants.
Conclusion:
Based on the results, autogenous and allogeneic bone grafts have similar effects on
implant stability after open sinus lift surgery,
and both bone grafts provide a suitable implant durability.
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