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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-oss, 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-oss 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-oss, 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-oss(29.49%), and red color denotes Xenograft- Osseograft(48.08%). 

 
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-oss-

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-oss 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.  

ACKNOWLEDGEMENT: 

The authors sincerely acknowledge the support from Saveetha institute of Medical and Technical sciences (SIMATS) and 

also the authors would like to thank Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical 

sciences (SIMATS), Saveetha University for providing a platform to carry out this study. 

AUTHORS CONTRIBUTIONS: 

Data Collection: P.E. Jai Rexlin.1 

Data Analysis and Interpretation: P.E. Jai Rexlin.1 

Drafting the article: P.E. Jai Rexlin.1 

Critical Revision of the article: Dr. Arun Murugaiyan.2 

Final approval of the version to be published:Dr. Arun Murugaiyan.2 

CONFLICT OF INTEREST: 

No potential conflict of interest relevant to this article was reported. 

SOURCE OF FUNDING: 

The authors would like to thank  

● Saveetha Dental College and Hospitals,  

● Saveetha institute of Medical and Technical sciences (SIMATS),  

● Saveetha University  

● JAI CONSTRUCTIONS for providing the necessary funds to carry out this study. 

REFERENCES: 
1.  Misch CE, Dietsh F. Bone-grafting materials in implant dentistry. Implant Dent [Internet]. 1993 [cited 2021 Aug 

24];2(3). Available from: https://pubmed.ncbi.nlm.nih.gov/8142935/ 

2.  Laurencin C, Khan Y, El-Amin SF. Bone graft substitutes. Expert Rev Med Devices [Internet]. 2006 Jan;3(1):49–

57. Available from: http://dx.doi.org/10.1586/17434440.3.1.49 

3.  Pikos MA. Block autografts for localized ridge augmentation: Part II. The posterior mandible. Implant Dent 

[Internet]. 2000 Jan 1 [cited 2021 Aug 24];9(1):67–75. Available from: 

https://europepmc.org/article/med/11307236?client=bot 

4.  Sakkas A, Wilde F, Heufelder M, Winter K, Schramm A. Autogenous bone grafts in oral implantology—is it still a 
“gold standard”? A consecutive review of 279 patients with 456 clinical procedures. International Journal of Implant 

Dentistry [Internet]. 2017 Jun 1 [cited 2021 Aug 23];3(1):1–17. Available from: 

https://journalimplantdent.springeropen.com/articles/10.1186/s40729-017-0084-4 

5.  Autologous bone grafts and endosseous implants: Complementary techniques. J Oral Maxillofac Surg [Internet]. 

1996 Apr 1 [cited 2021 Aug 24];54(4):486–94. Available from: http://dx.doi.org/10.1016/S0278-2391(96)90126-3 

6.  Leonetti JA, Koup R. Localized maxillary ridge augmentation with a block allograft for dental implant placement: 

case reports. Implant Dent [Internet]. 2003;12(3):217–26. Available from: 

http://dx.doi.org/10.1097/01.id.0000078233.89631.f8 

7.  Deshpande S, Deshmukh J, Deshpande S, Khatri R, Deshpande S. Vertical and horizontal ridge augmentation in 

anterior maxilla using autograft, xenograft and titanium mesh with simultaneous placement of endosseous implants. 

J Indian Soc Periodontol [Internet]. 2014 [cited 2021 Aug 24];18(5):661. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4239761/ 

8.  Sinus augmentation for dental implants: The use of alloplastic materials. J Oral Maxillofac Surg [Internet]. 1997 

Nov 1 [cited 2021 Aug 24];55(11):1287–93. Available from: http://dx.doi.org/10.1016/S0278-2391(97)90186-5 

9.  Ashman A. Postextraction Ridge Preservation Using a Synthetic Alloplast. Implant Dent [Internet]. 2000 Jul [cited 

2021 Aug 24];9(2):168. Available from: 

https://journals.lww.com/implantdent/Abstract/2000/09020/Postextraction_Ridge_Preservation_Using_a.11.aspx 

10.  Grageda E. Platelet-rich plasma and bone graft materials: a review and a standardized research protocol. Implant 

Dent [Internet]. 2004 Dec;13(4):301–9. Available from: http://dx.doi.org/10.1097/01.id.0000148555.91063.06 

11.  Chiapasco M, Casentini P, Zaniboni M. Bone augmentation procedures in implant dentistry. Int J Oral Maxillofac 

Implants [Internet]. 2009;24 Suppl:237–59. Available from: https://www.ncbi.nlm.nih.gov/pubmed/19885448 

12.  Yamada M, Egusa H. Current bone substitutes for implant dentistry. J Prosthodont Res [Internet]. 2018 [cited 2021 

Aug 24];62(2):152–61. Available from: https://www.jstage.jst.go.jp/article/jpr/62/2/62_152/_pdf 
13.  J PC, Pradeep CJ, Marimuthu T, Krithika C, Devadoss P, Kumar SM. Prevalence and measurement of anterior loop 

of the mandibular canal using CBCT: A cross sectional study [Internet]. Vol. 20, Clinical Implant Dentistry and 

https://paperpile.com/c/8thW5v/Zc68
http://paperpile.com/b/8thW5v/tmsL
http://paperpile.com/b/8thW5v/tmsL
https://pubmed.ncbi.nlm.nih.gov/8142935/
http://paperpile.com/b/8thW5v/z2bi
http://paperpile.com/b/8thW5v/z2bi
http://dx.doi.org/10.1586/17434440.3.1.49
http://paperpile.com/b/8thW5v/kClH
http://paperpile.com/b/8thW5v/kClH
https://europepmc.org/article/med/11307236?client=bot
http://paperpile.com/b/8thW5v/yJn8
http://paperpile.com/b/8thW5v/yJn8
http://paperpile.com/b/8thW5v/yJn8
http://paperpile.com/b/8thW5v/yJn8
https://journalimplantdent.springeropen.com/articles/10.1186/s40729-017-0084-4
http://paperpile.com/b/8thW5v/yFPc
http://paperpile.com/b/8thW5v/yFPc
http://dx.doi.org/10.1016/S0278-2391(96)90126-3
http://paperpile.com/b/8thW5v/Kjcc
http://paperpile.com/b/8thW5v/Kjcc
http://dx.doi.org/10.1097/01.id.0000078233.89631.f8
http://paperpile.com/b/8thW5v/LahJ
http://paperpile.com/b/8thW5v/LahJ
http://paperpile.com/b/8thW5v/LahJ
http://paperpile.com/b/8thW5v/LahJ
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4239761/
http://paperpile.com/b/8thW5v/ZPh5
http://paperpile.com/b/8thW5v/ZPh5
http://dx.doi.org/10.1016/S0278-2391(97)90186-5
http://paperpile.com/b/8thW5v/jnfD
http://paperpile.com/b/8thW5v/jnfD
https://journals.lww.com/implantdent/Abstract/2000/09020/Postextraction_Ridge_Preservation_Using_a.11.aspx
http://paperpile.com/b/8thW5v/1Vwo
http://paperpile.com/b/8thW5v/1Vwo
http://dx.doi.org/10.1097/01.id.0000148555.91063.06
http://paperpile.com/b/8thW5v/EZe0
http://paperpile.com/b/8thW5v/EZe0
https://www.ncbi.nlm.nih.gov/pubmed/19885448
http://paperpile.com/b/8thW5v/zIDH
http://paperpile.com/b/8thW5v/zIDH
https://www.jstage.jst.go.jp/article/jpr/62/2/62_152/_pdf
http://paperpile.com/b/8thW5v/DWQn6
http://paperpile.com/b/8thW5v/DWQn6


International Journal of Early Childhood Special Education (INT-JECSE) 

DOI:10.9756/INTJECSE/V14I5.1063 ISSN: 1308-5581 Vol 14, Issue 05 2022 
 
 

8306 
 

Related Research. 2018. p. 531–4. Available from: http://dx.doi.org/10.1111/cid.12609 

14.  Wahab PUA, Abdul Wahab PU, Madhulaxmi M, Senthilnathan P, Muthusekhar MR, Vohra Y, et al. Scalpel Versus 

Diathermy in Wound Healing After Mucosal Incisions: A Split-Mouth Study [Internet]. Vol. 76, Journal of Oral and 

Maxillofacial Surgery. 2018. p. 1160–4. Available from: http://dx.doi.org/10.1016/j.joms.2017.12.020 

15.  Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, Krishna Kumar Raja VB. Non-suturing microvascular 

anastomosis in maxillofacial reconstruction- a comparative study. Journal of Cranio-Maxillofacial Surgery 

[Internet]. 2020 Jun 1;48(6):599–606. Available from: 

https://www.sciencedirect.com/science/article/pii/S1010518220301098 

16.  Narayanasamy RK, Muthusekar RM, Nagalingam SP, Thyagarajan S, Ramakrishnan B, Perumal K. Lower 

pretreatment hemoglobin status and treatment breaks in locally advanced head and neck squamous cell carcinoma 

during concurrent chemoradiation. Indian J Cancer [Internet]. 2021 Jan;58(1):62–8. Available from: 
http://dx.doi.org/10.4103/ijc.IJC_656_18 

17.  Wang H, Chinnathambi A, Alahmadi TA, Alharbi SA, Veeraraghavan VP, Krishna Mohan S, et al. Phyllanthin 

inhibits MOLT-4 leukemic cancer cell growth and induces apoptosis through the inhibition of AKT and JNK 

signaling pathway. J Biochem Mol Toxicol [Internet]. 2021 Jun;35(6):1–10. Available from: 

http://dx.doi.org/10.1002/jbt.22758 

18.  Li S, Zhang Y, Veeraraghavan VP, Mohan SK, Ma Y. Restorative Effect of Fucoxanthin in an Ovalbumin-Induced 

Allergic Rhinitis Animal Model through NF-κB p65 and STAT3 Signaling. J Environ Pathol Toxicol Oncol 

[Internet]. 2019;38(4):365–75. Available from: http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2019030997 

19.  Ma Y, Karunakaran T, Veeraraghavan VP, Mohan SK, Li S. Sesame Inhibits Cell Proliferation and Induces 

Apoptosis through Inhibition of STAT-3 Translocation in Thyroid Cancer Cell Lines (FTC-133). Biotechnol 

Bioprocess Eng [Internet]. 2019 Aug 1;24(4):646–52. Available from: https://doi.org/10.1007/s12257-019-0151-1 
20.  Bishir M, Bhat A, Essa MM, Ekpo O, Ihunwo AO, Veeraraghavan VP, et al. Sleep Deprivation and Neurological 

Disorders. Biomed Res Int [Internet]. 2020 Nov 23;2020:5764017. Available from: 

http://dx.doi.org/10.1155/2020/5764017 

21.  Fan Y, Maghimaa M, Chinnathambi A, Alharbi SA, Veeraraghavan VP, Mohan SK, et al. Tomentosin Reduces 

Behavior Deficits and Neuroinflammatory Response in MPTP-Induced Parkinson’s Disease in Mice. J Environ 

Pathol Toxicol Oncol [Internet]. 2021;40(1):75–84. Available from: 

http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.v40.i1.70 

22.  Zhang C, Chen Y, Zhang M, Xu C, Gong G, Veeraraghavan VP, et al. Vicenin-2 Treatment Attenuated the 

Diethylnitrosamine-Induced Liver Carcinoma and Oxidative Stress through Increased Apoptotic Protein Expression 

in Experimental Rats. J Environ Pathol Toxicol Oncol [Internet]. 2020;39(2):113–23. Available from: 

http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031892 

23.  Gan H, Zhang Y, Zhou Q, Zheng L, Xie X, Veeraraghavan VP, et al. Zingerone induced caspase-dependent 
apoptosis in MCF-7 cells and prevents 7,12-dimethylbenz(a)anthracene-induced mammary carcinogenesis in 

experimental rats. J Biochem Mol Toxicol [Internet]. 2019 Oct;33(10):e22387. Available from: 

http://dx.doi.org/10.1002/jbt.22387 

24.  Saravanakumar K, Park S, Mariadoss AVA, Sathiyaseelan A, Veeraraghavan VP, Kim S, et al. Chemical 

composition, antioxidant, and anti-diabetic activities of ethyl acetate fraction of Stachys riederi var. japonica (Miq.) 

in streptozotocin-induced type 2 diabetic mice. Food Chem Toxicol [Internet]. 2021 Jun 26;155:112374. Available 

from: http://dx.doi.org/10.1016/j.fct.2021.112374 

25.  Veeraraghavan VP, Hussain S, Papayya Balakrishna J, Dhawale L, Kullappan M, Mallavarapu Ambrose J, et al. A 

Comprehensive and Critical Review on Ethnopharmacological Importance of Desert Truffles: Terfezia claveryi, 

Terfezia boudieri, and Tirmania nivea. Food Rev Int [Internet]. 2021 Feb 24;1–20. Available from: 

https://doi.org/10.1080/87559129.2021.1889581 
26.  Wei W, Li R, Liu Q, Devanathadesikan Seshadri V, Veeraraghavan VP, Surapaneni KM, et al. Amelioration of 

oxidative stress, inflammation and tumor promotion by Tin oxide-Sodium alginate-Polyethylene glycol-Allyl 

isothiocyanate nanocomposites on the 1,2-Dimethylhydrazine induced colon carcinogenesis in rats. Arabian Journal 

of Chemistry [Internet]. 2021 Aug 1;14(8):103238. Available from: 

https://www.sciencedirect.com/science/article/pii/S1878535221002537 

27.  Sathya S, Ragul V, Veeraraghavan VP, Singh L, Niyas Ahamed MI. An in vitro study on hexavalent chromium 

[Cr(VI)] remediation using iron oxide nanoparticles based beads. Environmental Nanotechnology, Monitoring & 

Management [Internet]. 2020 Dec 1;14:100333. Available from: 

https://www.sciencedirect.com/science/article/pii/S2215153220302099 

28.  Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and validation of a formula for objective 

assessment of cervical vertebral bone age. Prog Orthod [Internet]. 2020 Oct 12;21(1):38. Available from: 

http://dx.doi.org/10.1186/s40510-020-00338-0 
29.  Ramakrishnan M, Dhanalakshmi R, Subramanian EMG. Survival rate of different fixed posterior space maintainers 

used in Paediatric Dentistry – A systematic review [Internet]. Vol. 31, The Saudi Dental Journal. 2019. p. 165–72. 

http://paperpile.com/b/8thW5v/DWQn6
http://paperpile.com/b/8thW5v/DWQn6
http://paperpile.com/b/8thW5v/DyUw4
http://paperpile.com/b/8thW5v/DyUw4
http://paperpile.com/b/8thW5v/DyUw4
http://paperpile.com/b/8thW5v/DyUw4
http://paperpile.com/b/8thW5v/EFdzM
http://paperpile.com/b/8thW5v/EFdzM
http://paperpile.com/b/8thW5v/EFdzM
http://paperpile.com/b/8thW5v/EFdzM
https://www.sciencedirect.com/science/article/pii/S1010518220301098
http://paperpile.com/b/8thW5v/UCKYP
http://paperpile.com/b/8thW5v/UCKYP
http://paperpile.com/b/8thW5v/UCKYP
http://paperpile.com/b/8thW5v/UCKYP
http://dx.doi.org/10.4103/ijc.IJC_656_18
http://paperpile.com/b/8thW5v/29D5Z
http://paperpile.com/b/8thW5v/29D5Z
http://paperpile.com/b/8thW5v/29D5Z
http://paperpile.com/b/8thW5v/29D5Z
http://dx.doi.org/10.1002/jbt.22758
http://paperpile.com/b/8thW5v/ptftv
http://paperpile.com/b/8thW5v/ptftv
http://paperpile.com/b/8thW5v/ptftv
http://paperpile.com/b/8thW5v/ptftv
http://paperpile.com/b/8thW5v/C3TmE
http://paperpile.com/b/8thW5v/C3TmE
http://paperpile.com/b/8thW5v/C3TmE
http://paperpile.com/b/8thW5v/C3TmE
http://paperpile.com/b/8thW5v/CLCBP
http://paperpile.com/b/8thW5v/CLCBP
http://dx.doi.org/10.1155/2020/5764017
http://paperpile.com/b/8thW5v/dsrnL
http://paperpile.com/b/8thW5v/dsrnL
http://paperpile.com/b/8thW5v/dsrnL
http://paperpile.com/b/8thW5v/dsrnL
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.v40.i1.70
http://paperpile.com/b/8thW5v/9DCO5
http://paperpile.com/b/8thW5v/9DCO5
http://paperpile.com/b/8thW5v/9DCO5
http://paperpile.com/b/8thW5v/9DCO5
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031892
http://paperpile.com/b/8thW5v/2KPMv
http://paperpile.com/b/8thW5v/2KPMv
http://paperpile.com/b/8thW5v/2KPMv
http://paperpile.com/b/8thW5v/2KPMv
http://dx.doi.org/10.1002/jbt.22387
http://paperpile.com/b/8thW5v/3Vc7u
http://paperpile.com/b/8thW5v/3Vc7u
http://paperpile.com/b/8thW5v/3Vc7u
http://paperpile.com/b/8thW5v/3Vc7u
http://dx.doi.org/10.1016/j.fct.2021.112374
http://paperpile.com/b/8thW5v/m4iQb
http://paperpile.com/b/8thW5v/m4iQb
http://paperpile.com/b/8thW5v/m4iQb
http://paperpile.com/b/8thW5v/m4iQb
https://doi.org/10.1080/87559129.2021.1889581
http://paperpile.com/b/8thW5v/Dgi4P
http://paperpile.com/b/8thW5v/Dgi4P
http://paperpile.com/b/8thW5v/Dgi4P
http://paperpile.com/b/8thW5v/Dgi4P
https://www.sciencedirect.com/science/article/pii/S1878535221002537
http://paperpile.com/b/8thW5v/vaJ2g
http://paperpile.com/b/8thW5v/vaJ2g
http://paperpile.com/b/8thW5v/vaJ2g
http://paperpile.com/b/8thW5v/vaJ2g
https://www.sciencedirect.com/science/article/pii/S2215153220302099
http://paperpile.com/b/8thW5v/3HN9J
http://paperpile.com/b/8thW5v/3HN9J
http://dx.doi.org/10.1186/s40510-020-00338-0
http://paperpile.com/b/8thW5v/GdGfj
http://paperpile.com/b/8thW5v/GdGfj


International Journal of Early Childhood Special Education (INT-JECSE) 

DOI:10.9756/INTJECSE/V14I5.1063 ISSN: 1308-5581 Vol 14, Issue 05 2022 
 
 

8307 
 

Available from: http://dx.doi.org/10.1016/j.sdentj.2019.02.037 

30.  Felicita AS, Sumathi Felicita A. Orthodontic extrusion of Ellis Class VIII fracture of maxillary lateral incisor – The 

sling shot method [Internet]. Vol. 30, The Saudi Dental Journal. 2018. p. 265–9. Available from: 

http://dx.doi.org/10.1016/j.sdentj.2018.05.001 

31.  Su P, Veeraraghavan VP, Krishna Mohan S, Lu W. A ginger derivative, zingerone-a phenolic compound-induces 

ROS-mediated apoptosis in colon cancer cells (HCT-116). J Biochem Mol Toxicol [Internet]. 2019 

Dec;33(12):e22403. Available from: http://dx.doi.org/10.1002/jbt.22403 

32.  Wan J, Feng Y, Du L, Veeraraghavan VP, Mohan SK, Guo S. Antiatherosclerotic Activity of Eriocitrin in High-Fat-

Diet-Induced Atherosclerosis Model Rats. J Environ Pathol Toxicol Oncol [Internet]. 2020;39(1):61–75. Available 

from: http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031478 

33.  Barone A, Aldini NN, Fini M, Giardino R, Calvo Guirado JL, Covani U. Xenograft versus extraction alone for ridge 
preservation after tooth removal: a clinical and histomorphometric study. J Periodontol [Internet]. 2008 

Aug;79(8):1370–7. Available from: http://dx.doi.org/10.1902/jop.2008.070628 

34.  Toscano N, Holtzclaw D, Mazor Z, Rosen P, Horowitz R, Toffler M. Horizontal Ridge Augmentation Utilizing a 

Composite Graft of Demineralized Freeze-Dried Allograft, Mineralized Cortical Cancellous Chips, and a 

Biologically Degradable Thermoplastic Carrier Combined With a Resorbable Membrane: A Retrospective 

Evaluation of 73 Consecutively Treated Cases From Private Practices [Internet]. Vol. 36, Journal of Oral 

Implantology. 2010. p. 467–74. Available from: http://dx.doi.org/10.1563/aaid-joi-d-09-00100 

35.  Joshi CP, Dani NH, Khedkar SU. Alveolar ridge preservation using autogenous tooth graft versus beta-tricalcium 

phosphate alloplast: A randomized, controlled, prospective, clinical pilot study. J Indian Soc Periodontol [Internet]. 

2016 [cited 2021 Aug 23];20(4):429. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5341319/ 

 

http://paperpile.com/b/8thW5v/GdGfj
http://paperpile.com/b/8thW5v/GdGfj
http://paperpile.com/b/8thW5v/qmtAg
http://paperpile.com/b/8thW5v/qmtAg
http://dx.doi.org/10.1016/j.sdentj.2018.05.001
http://paperpile.com/b/8thW5v/o7FSd
http://paperpile.com/b/8thW5v/o7FSd
http://paperpile.com/b/8thW5v/o7FSd
http://paperpile.com/b/8thW5v/o7FSd
http://paperpile.com/b/8thW5v/9rA5S
http://paperpile.com/b/8thW5v/9rA5S
http://paperpile.com/b/8thW5v/9rA5S
http://paperpile.com/b/8thW5v/9rA5S
http://paperpile.com/b/8thW5v/8esH
http://paperpile.com/b/8thW5v/8esH
http://paperpile.com/b/8thW5v/8esH
http://paperpile.com/b/8thW5v/8esH
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/AigF
http://paperpile.com/b/8thW5v/Zc68
http://paperpile.com/b/8thW5v/Zc68
http://paperpile.com/b/8thW5v/Zc68
http://paperpile.com/b/8thW5v/Zc68

