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Abstract. 

Aim of study. The study aims to determine if the type of graft materials influence the dental implants 

success rate in the proimplant surgical procedures used for the improvement of the bone support. 

Materials and method. The study group included 125 patients (65 females, 60 males, mean age 49.54 ± 
11.387 years), selected from a private dental practice and from patients candidates to implant-

prosthetic therapy in Clinical Learning Base „M.Kogălniceanu” Iasi, of Faculty of Dental Medicine, 

U.M.F. „Grigore T.Popa” Iasi. All patients were diagnosed with extended partial edentation associated 
to atrophic alveolar bone and were firstly programmed for proimplant surgical procedures. Statistical 

analysis compared the group with favourable periimplant evolution with the group with peri-implant 

complications, and it was performed to evaluate the potential of each bone graft category to influence 
the success rate of the implant therapy. Results. Autogenous grafts were used more frequently in the 

patients group with positive evolution  (10.0%) than in group with periimplant complications (7.6%), 

without significant statistical difference comparing to mixed grafts and xenografts. Conclusions. 

Regarding the predictability of the dental implants success rates, autogenous grafts offer an additional 
protection and higher success rate of dental implants comparing to xenografts or mixed grafts. 
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Introduction 

The prosthetic therapy using 

removable dentures to patients with 

extended partial edentations is a challenge 

for any dental practitioner due to the more 

difficult adaptation and restorations of 

stomatognathic system functions (1,2,3). In 

this context, the use of the dental implants 

has increased significantly in the last two 

decades and is expected to grow further in 

the future. The success rate and the survival 

rate of the dental implants depends directly 

on the volume and quality of the available 

bone in the implant site (4). When deficient 

bone exists, pro-prosthetic and pro-implant 

surgical techniques must be used to 

reconstruct the deficient ridge for implant 

placement. The dental practitioners must 

also consider grafting interventions to 
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ensure the requested distribution of the 

occlusal forces along the longitudinal axis of 

the prosthetic restorations to fulfill the 

biomechanical principles and to avoid 

technical and biological complications as 

well as esthetic disorders (5). The significant 

changes of the quality and volume of the 

alveolar bone require guided tissue 

regeneration techniques in the pro-prosthetic 

and pro-implant stage, to improve both 

mucosal and bone support of the prosthetic 

field  (6). The surgical techniques for the 

bone support improvement include inlay and 

onlay grafting, guided bone regeneration 

(GBR) by using grafting materials and 

barrier membranes, bone expansion, bone 

splitting osteotomy (7). The most popular is 

GBR technique  that uses barrier membranes 

with or without bone grafts or/and bone 

substitutes (8). 

One of the most important factor in 

the long term success of the bone 

manipulation technique is represented by the 

selection of grafting materials. The 

categories of bone grafts are as follows (9): 

-autogenous grafts- obtained from the same 

patient, taken from one site and placed in 

implant site, having the advantage of 

including minerals, collagen, active 

osteoblasts and bone morphogenic proteins 

that contributes to the formation of new bone 

by osteogenesis and osteoinduction; 

- allograft bones-  obtained from individuals 

of the same specimen, usually the source is 

cadaver bone, in the form of freeze-dried 

bone or demineralized freeze-dried bone; the 

disadvantages would be little or no 

osteogenicity, increased immunogenic 

potential, higher resorbtion rate than 

autogenous bone; 

-alloplastic grafts- synthetic biocompatible 

and osteoconductive materials 

(hydroxiapatite, calcium phosphates, 

bioactive glasses, biocompatible composite 

polymers); nowadays are recommended 

some advanced synthetic bioactive 

resorbable bone graft materials with similar 

properties as the host bone;  

-xenografts- obtained from the inorganic 

portion of animal bones (most common 

source is bovine bone); the inorganic 

components provide a natural matrix and a 

source of calcium; the disadvantage is the 

abssence of osteogenicity and low 

resorption rate. 

 

Aim of study. 

  

 The study aims to determine if the 

type of graft materials influence the dental 

implants success rate in the proimplant 
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surgical procedures used for the 

improvement of the bone support.  

Material and method. 

 The study group included 125 

patients (65 females, 60 males, mean age 

49.54 ± 11.387 years), selected from a 

private dental practice and from patients 

candidates to implant-prosthetic therapy in 

Clinical Learning Base „M.Kogălniceanu” 

Iasi, of Faculty of Dental Medicine, U.M.F. 

„Grigore T.Popa” Iasi. All patients were 

diagnosed with extended partial edentation 

associated to atrophic alveolar bone. All 

patients were submitted to a comprehensive 

clinical and paraclinical examination to 

ensure proper diagnosis, treatment planning 

and execution of the proimplant and implant 

procedures. For all patients were performed 

grafting techniques to improve the clinical-

biological indices of the prosthetic field. The 

surgical interventions were as follows: 

guided bone regeneration (GBR), sinus lift 

associated or not with augmentation 

procedures, alveolar bone augmentation.  

 The bone graft materials used in the 

mixed grafts groups and xenografts group 

are presented in figures 1.a-b. Three 

categories of graft systems were used: 

autologous bone, xenograft bone The 

distribution of bone grafts categories in 

relation to the type of proimplant surgical 

procedures is presented in figure 2.  

 All patients were followed-up up to 

24 months after implant procedures. The 

dental implant loading (delayed loading) was 

performed 3-4 months postimplant stage.  

The success of the implant procedures was 

defined as follows (10): 

-Individual unattached implant that is 

immobile when tested clinically; 

-Radiography that does not demonstrate 

evidence of peri-implant radiolucency; 

-Bone loss that is less than 0.2 mm annually 

after the implant′s first year of service; 

-No persistent pain, discomfort or infection; 

-Width of the attached gingival > 2 mm. 

The statistical analysis, comparing the group 

with favourable periimplant evolution with 

the group with periimplant complications, 

was performed in SPSS 20.0, and graphs in 

Microsoft Excel 2010. The tests Chi-pătrat 

and the calculation of odds ratio were 

performed to evaluate the potential of each 

bone graft category to influence the success 

rate of the implant therapy.  
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Figure 1a. Bone graft materials in mixed grafts group 

 

Figure 1b. Xenograft materials  
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Figure 2. Distribution of graft materials in relation to surgical technique 

 

Results. 

 

The graphs presented in figures 3.a and 3.b 

show the results regarding the distribution of 

grafts categories in the investigated groups 

of patients candidates to implant-prosthetic 

therapy and submitted to grafting techniques 

in the proimplant stage. The statistical 

analysis between groups with implant 

success and implant failure (periimplant 

complications) found the absence of 

significant statistical differences (Pearson 

Chi-pătrat = 1.669, p = 0.434, NS) (table I). 

The results regrading grafts distribution and 

odds ratio are as follows: 

Autogenous grafts were used more 

frequently in the patients group with positive 

evolution  (10.0%) comparing to group with 

periimplant complications (7.6%); despite a 

non-significant statistically difference 

between groups; as odds ratio is the lowest 

(OR = 0.745) in this study group, autogenous 

grafts can be considered as the most 

protective from all the investigated grafts 

categories; 

Mixed grafts were used in similar percents in 

the group with positive periimplant evolution 

(87.9%) and in the group with unfavourable 

periimplants evolution (88.6%), and odds 

ratio is neutral (OR = 1.065); 

Xenografts  were used more frequently in the 

group with unfavourable periimplant 

evolution (3.8%) comparing with the group 

with periimplant positive evolution (2.1%); 

odds ration is medium (OR = 1.723).   
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Table I. Statistical analysis for graft type vs. treatment output 

Graft Type Pearson  

Chi-pătrat 

p Odds 

Ratio 

IC 95% 

Autogenous graft 0.580 0.446, NS 0.745 (0.348  1.595) 

Autogenous + xenograft 0.037 0.848, NS 1.065 (0.560  2.023) 

 Xenograft 0.935 0.333, NS 1.723 (0.565  5.256) 
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 Figure 3.a. Graft categories in cases with implant success 
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Figure 3.b. Graft categories in cases with periimplant complications 

Discussions. 

The guided bone regeneration technique, a 

technique developed starting from 

periodontal regenerative therapy, is the most 

recommended for the augmentation of the 

alveolar areas with low bone volume (11). 

The success of the guided bone regeneration 

is ensured by the respect of the PASS 

principle: Per Primam closing (to exclude 

epithelial and conjunctive tissues), 

Angiogenesis, Space (maintaining the space 

under the membranes), Stability (of graft) 

(12). Also when used with nonresorbable 

membranes, guided bone regeneration is a 

very predictable technique and with 

excellent results, if the surgeon have 

extensive experience in handling surgical 

soft tissue to cover the nonresorbable 

membrane (13). The use of guided bone 

regeneration techniques in the pro-implant 

stage is encouraged by the increased rates of 

dental implants osseointegration, increased 

dental implants primary stability and by 

patients demands for implant-prosthetic 

therapy (14). In this context, it has increased 

the manufacturing of new xenografts and 

alloplastic grafting materials, that resemble 

more with the natural bone structures and 

composition and contribute to better 

osseointegration and less post-operatory 

complications (15, 16). 

In the success of the guided bone 

regeneration technique the choice of the 

bone grafting materials and the type of 

membrane barriers is also important and is 

related to variables as follows: patients’ 

systemic healing capacity, the osteogenic 
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potential of the recipient site, and the time 

available for graft maturation (17).  

In our study, we found the absence of 

significant statistical differences between 

grafts categories regarding the association to 

success or failure of implant therapy. 

Literature data are controversial regarding 

the advantages of one material over another. 

However, the results of our study are 

sustained by the researches performed by 

Alayan et al. (2018), Pistilli et al.(2014) and 

Felice P et al (2009), that did not found any 

significant differences between blocks of 

autogenous bone and xenografts in the 

implant-prosthetic restorations of atrophic 

jaws when associated to guided bone 

regeneration techniques (18,19,20). 

New approaches of the research in the field 

of bone grafting materials will improve the 

potential of these materials to reproduce the 

chemical and morphological parameters to 

simulate a more biological behaviour close 

to that of the natural bone (21).  

Conclusions. 

 Regarding the predictability of the 

success rates of dental implants, on the basis 

of the study results, it is difficult to 

determine that one graft category offers a 

better success rate than another.Autogenous 

grafts seem to offer an additional protection 

and higher success rate of dental implants 

comparing to xenografts or mixed grafts. 

Every graft type presents advantages and 

disadvantages, which must be preoperatory 

assessed and correlated with biologic 

principles, treatment planning, proper 

execution of the surgical procedure and 

follow-up, as well as optimized implant 

loading.
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