International Journal of Early Childhood Special Education (INT-JECSE)
DOI:10.9756/INTJECSE/V1415.1063 ISSN: 1308-5581 Vol 14, Issue 05 2022

EVALUATION OF USAGE OF DIFFERENT BONE GRAFT MATERIALS USED IN
IMPLANT DENTISTRY.

e Jai Rexlin P.E.,
Saveetha Dental College and Hospitals,Saveetha Institute of Medical and Technical Sciences,
Saveetha University,Chennai 77, Tamil Nadu,India.Email: 151801033.sdc@saveetha.com
e Dr. Arun Murugaiyan*,
Senior Lecturer,Department of Oral and Maxillofacial Surgery,Saveetha Dental College and Hospitals,Saveetha Institute
of Medical and Technical Sciences,Saveetha University,Chennai 77, Tamil Nadu, India.Email: arunm.sdc@saveetha.com

ABSTRACT:

AIM: To evaluate the usage of different bone graft materials in the outpatient population.

INTRODUCTION: When the alveolar ridge lacks the ideal bone volume, additional surgical reconstructive procedures
like bone grafting are essential. The four fundamental biological properties of an ideal bone graft material are
osseointegration, osteogenesis, osteoconduction, and osteoinduction. A variety of autogenous, allogenous,
xenogenous,and alloplastic grafts, alone or in different combinations, have been used to provide sufficient ridge width or
height to ensure the proper positioning of the implants.

MATERIALS AND METHOD: This was a single centered retrospective study conducted in a university hospital The
data was collected from the dental hospital management system. The patient details were analyzed between February
2020 to February 2021. The inclusion criteria was gender, age and patients who underwent bone grafting for implant
placement 156 subjects who fulfilled the inclusion criteria were included in the study. The data was statistically analysed
using SPSS software version 23.

RESULTS AND DISCUSSION:12.82% of the outpatient population were augmented with autograft bone chips, the
majority of the population have been augmented with xenograft material, allograft material was the least used among the
other bone graft materials(1.28%) and was augmented only in male population aged between 51-60 years, and about
8.33% of the population got their ridge augmented with alloplast-G bone.

CONCLUSION: Within the limits of the study, it is observed that the majority of the population got their augmented
with xenograft material- Xenograft-Bio-oss and Xenograft- Osseograft, than any other bone graft material.
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INTRODUCTION:

Rehabilitation of a partial or a completely edentulous ridge with dental implants has been a standard practice due to its
reliable future results. However, several factors affecting the alveolar ridge, such as atrophy, periodontitis, and trauma
sequelae, leads to insufficient bone volume and density, making implant placement impossible. Additional surgical
reconstructive procedures are needed when the alveolar ridge lacks the ideal bone volume. Hence, researchers strive to
improve on the current bone grafting materials and techniques that can provide better and faster bone regeneration(1).
The four fundamental biological properties of an ideal bone graft material are osseointegration, osteogenesis,
osteoconduction, and osteoinduction. Osseointegration is the ability of a bone graft to chemically bond to the surface of
the bone without an intervening layer of fibrous tissue. In Osteogenesis the vital osteoblasts originating from a bone graft
contribute to the growth and formation of the new bone. An osteoinductive material can induce the osteoprogenitor cells
to differentiate into osteoblasts that form a new bone and the osteoconductive material serves as a scaffold for new bone
growth that is supported by the native bone(2).

A variety of autogenous, allogenous, xenogenous, and alloplastic grafts, alone or in combinations, have been used to
provide adequate ridge width or height to ensure the proper positioning of the dental implant. Obtaining bone graft from
the same individual receiving it is autogenous bone grafting. In this type, bone is harvested from non essential bones,such
as iliac crest, anterior mandibular ramus and mandibular symphysis. Autogenous bone is the most preferred when a block
graft is performed as there is less to no risk of graft rejection since the graft is obtained from the patient’s body(3). It is
osteoinductive, osteogenic, and osteoconductive. Disadvantage of using autogenous grafts is that an additional surgical
site is required, another potential location for postoperative pain and complications(4,5). Allograft is a type of bone graft
obtained from an individual other than the one receiving the bone graft. Allografts consist of freeze-dried human bone
with or without demineralization (DFDBA-demineralized freeze-dried bone allograft; FDBA- freeze-dried bone
allograft)(6). Xenograft is a type of bone graft obtained from species other than human, such as bovine and is used as a
calcified matrix(7). Alloplastic graft is produced from hydroxyapatite, a naturally occurring mineral, made from bioactive
glass(8,9). Bone graft materials enhanced with growth factors are produced with recombinant deoxyribonucleic acid
technology consisting of either human growth factors or morphogens(10).
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Current bone graft materials primarily serve as a structural framework that is essential for osteo-regenerative processes
that can only satisfy the osteoconductivity criteria. Additionally, potential issues and risks always persist due to graft
versus host responses for all non-autograft derived materials(11). However, as the field of tissue engineering progresses
there have been many recent developments such as diverse ceramic and polymeric-based bone substitutes that are
integrated with growth factors or modified with living osteogenic progenitor cells. Development of hybrid bone graft
materials that utilise growth factors and living osteogenic cells capable of inducing bone regeneration presents the future
scope of dental bone grafting and dental implants(12).

Our team has extensive knowledge and research experience that has translated into high quality
publications(13),(14),(15),(16),(17-26)(27),(28-30).(31,32).

This study therefore sought to evaluate the usage of different bone graft materials in the outpatient population.
MATERIALS AND METHOD:

This is a single centered retrospective study conducted in a private dental institution , chennai. The data was collected
from a dental hospital management system. The details of the patients who visited the outpatient department of
implantology were analysed between February 2020 to February 2021 . The inclusion criteria was gender, age and
patients who underwent bone grafting for implant placement and the exclusion criteria was subjects who did not undergo
bone grafting for implant placement . 156 subjects who fulfilled the inclusion criteria were included in the study. Ethical
clearance for the present study was obtained from the Institution review board.

All the case sheets were reviewed and cross verified by another examiner. The data collected was tabulated under the
following parameters: Age, Gender, and the type of bone graft material placed. The data was statistically analysed using
SPSS software version 23. Chi Square test and pearson correlation was done using the software and p value less than 0.05
was considered statistically significant.

RESULTS:

A total of 156 patients were included for analysis in the present study. The mean age of the patients who had been given
bone graft materials for implant purpose was 39.21 + 12.21 years. 46.59% of the patients were given Xenograft-
Osseograft as the bone graft material(Figure 1). Association between the different bone graft materials used in implant
dentistry and gender did not have statistical significance (Figure 2) whereas statistical significance was noted with age
group(Figure 3).

In the female population, 4.49% were given Alloplast-G bone, 3.85% were given Autograft bone chips, 14.10%
were given Xenograft-Bio-0ss, and 20.51% were given Xenograft-Osseograft as the bone graft material(Figure 2). In the
male population, 1.26% were given Allograft, 3.85% were given Alloplast-G bone, ,8.97% were given Autograft bone
chips, 15.38% were given Xenograft-Bio-oss, and 27.56% were given Xenograft-Osseograft as the bone graft
material(Figure 2). In the 11-20 years age group, 3.21% were given Xenograft-Osseograft, and 0.64% were given
Xenograft-Bio-0ss as the bone graft material. In the 21-30 years age group, 8.33% were given Xenograft-Osseograft,
and only 1.28% were given Alloplast-G bone as the bone graft material. In the 31-40 years age group, 14.10% were
given Xenograft-Osseograft, 10.26% were given Xenograft-Bio-oss and only 1.28% were given Alloplast-G bone as the
bone graft material. In the 41-50 years age group, 10.90% were given Xenograft-Osseograft, 4.49% were given
Alloplast-G bone and only 0.64% were given Xenograft-Bio-oss as the bone graft material. In the 51-60 years age group,
10.90% were given Xenograft-Bio-o0ss, 8.97% were given Xenograft-Osseograft, 3.21% were given Autograft bone chips
and only 1.28% were given allograft as the bone graft material. Subjects belonging to the 61-70 years(1.92%) and 71-80
years(0.64%) age group were given only Xenograft-Osseograft as the bone graft materials.

Table 1: Table represents the total number of subjects included in the study, percentage distribution of the gender and the
mean value of the age of the subjects.

Total N= 156

Gender Male 57.1% (n=89)
Female 42.9% (n=67)

Age Mean + Standard deviation 39.21 +12.21 years
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Figure 1: Bar graph showing the percentage distribution of different bone graft materials used in implant dentistry, where
in blue color denotes Allograft(1.28%), green color denotes Alloplast-G bone(8.33%), pink color denotes Autograft bone
chips(12.82%), yellow color denotes Xenograft-Bio-0ss5(29.49%), and red color denotes Xenograft- Osseograft(48.08%).
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Figure 2: Bar graph showing the association between the gender and the different bone graft materials used in implant
dentistry. X- axis represents the gender and the Y-axis represents the Number of Patients. Chi-square test was done and
the association was found to be not statistically significant. Pearson’s chi square value: 3.953, df: 4, p-value: 0.412
(p>0.05). Hence, statistically not significant, although males (27.56%) have been given a higher percentage of Xenograft-
Osseograft bone graft material than females (20.51%).
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Figure 3: Bar graph showing the association between the age group and the different bone graft materials used in implant
dentistry. X-axis represents the age group and the Y-axis represents the Number of Patients. Chi-square test was done and
the association was found to be statistically significant. Pearson’s chi square value: 40.587, df: 24, p-value: 0.018
(p<0.05). Hence, statistically significant, providing subjects among 31-40 years (14.10%) of age have been given a higher
percentage of Xenograft-Osseograft bone graft material than other age groups.

DISCUSSION:

In the present study, 12.82% of the outpatient population were augmented with autograft bone chips(Figure 1) among
which, 8.97% and 3.85% belonged to male and female population respectively(Figure 2) and the majority of the
population augmented with autograft bone chips belonged to the 51-60 years age group(Figure 3). The results of the
clinical study performed by Sakkas et al.2017., proved the low comorbidity and the reliability of autogenous grafts in
ridge augmentation prior to the implant placement. The high graft success rate of about 95.6% and the low early implant
failure rate of about 0.38% was observed in all of the patients who were treated in last three years using autogenous bone
graft with no exclusion and dropout of any case proved that autogenous bone graft is the “Gold standard” in preprosthetic
dentoalveolar reconstruction or augmentation, however the disadvantage is that an additional surgical site is required,
with leads to another potential location for postoperative pain and complications(4).

The majority of the population in the present study have been augmented with xenograft material (Xenograft-Bio-0ss-
29.49%, and Xenograft- Osseograft-48.08%)(Figure 1) among which 15.38% of male population and 14.10% of female
population got their ridge augmented with Xenograft-Bio-oss(Figure 2) and 27.56% of male population and 20.51% of
female population got their ridge augmented with Xenograft- Osseograft(Figure 2). Barone et al.2008.,in his study proved
that ridge-preservation with porcine bone in with a collagen membrane significantly limited the ridge resorption after
tooth extraction when compared to extraction alone. Furthermore, the histological analysis done 7 months after tooth
removal, showed higher percentages of trabecular bone and total mineralized tissue in ridge-preservation sites when
compared to extraction-alone sites(33).

In the present study, allograft material, the least used among the other bone graft materials(1.28%)(Figure 1), was
augmented only in male population(Figure 2) aged between 51-60 years(Figure 3). However in a study performed by
Toscano et al.2010., with retrospective case series from 5 different clinical private practices suggests that the effective
way of achieving horizontal ridge augmentation is use of composite material that is usually made of demineralized
freeze-dried allograft with mineralized cortical cancellous chips, and a biologically degradable thermoplastic carrier,
covered by a membrane of resorbable collagen for guided bone regeneration. An average width of 3.5 mm horizontal
ridge was achieved via this technique(34).

The present study reveals that about 8.33% of the population(Figure 1) got their ridge augmented with alloplast-G bone
among which 3.85% were males and 4.49% were females(Figure 2) and the majority of the population augmented with
alloplast-G bone belonged to the 41-50 years age group(4.49%)(Figure 3). Joshi et al.2016., in his randomized,
controlled, prospective, clinical pilot study compared the ridge preservation using autogenous graft versus beta-tricalcium
phosphate alloplast and found that autogenous grafting had better results when compared to beta- tricalcium phosphate
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alloplast in achieving minimum overall volumetric bone loss when it is grafted immediately in the extraction socket.

Histological analysis showed the facilitation of new bone formation(35).

CONCLUSION:

Within the limits of the study, it is observed that the majority of the population got their ridge augmented with xenograft

material- Xenograft-Bio-0ss and Xenograft- Osseograft, than any other bone graft material. Among patients who got their

ridge augmented with xenograft, Xenograft-osseograft was higher in percentage and males belonging to 31-40 years age

group were high when compared to females and any other age group receiving Xenograft-osseograft material.
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