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Abstract 

The study aimed to assess the distribution of periimplant augmentation techniques and graft materials 

in relation to demographic factors and local parameters. 

 Materials and method. In a study group of 100 edentulous patients candidate to dental implants it was 

investigated the share of bone augmentation techniques and graft materials in relation to age groups, edentation 

localization (maxillary vs mandibular; dental groups); alveolar bone resorption degree.  

Results. GBR technique was mostly used with highest shares as follows: 92,3% for maxillary implant 

sites in age group 50-59, 78,3% for maxillary implant sites in areas of molars and premolars, all implant sites 

Misch class B.  

Conclusions. Traditional GBR was the most used addition technique, followed by SGBR and block 

transplant for all age groups, localization and alveolar bone resorption degrees. Xenografts were the most used 

augmentation materials for all categories of alveolar bone resorption. 
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Introduction 

 The proimplant surgical procedures 

must be adjusted to individual biological 

conditions to optimise the bone 

regeneration; otherwise various factors can 

contribute to the risk failure on medium 

term (1). The techniques used for the 

reconstruction of implant sites are as 

follows (2): alveolar augmentation; Sinus 

lifting associated with bone augmentation; 

bone graft apposition; graft interposition; 

bone expansion surgical techniques; 

distraction osteogenesis.  

Guided bone regeneration 

techniques (GBR) are recommended in  

severe alveolar bone resorptions.  The 

techniques include bone augmentation 

with various categories of graft associated 

with barrier membranes to avoid soft 

tissue proliferation and to stimulate 

osteogenesis, allowing bone tissues to  

 

 

 

regenerate bone defect by blocking the 

invasion of undesired cells (3).  

Screw-Guided Bone Regeneration 

(SGBR) is a specific technique that 

associates resorbable membranes and 

osteosynthesis screws as space maintainers 

and regeneration pillars. This technique is 

recommended in implant sites with 

reduced width and height,. The advantages 

of SGBR technique are related by bone 

regeneration in neighbouring areas of 

osteosynthesis screws and the regeneration 

of bone volume in areas requiring 

rehabilitation (4). 

Various biomaterials applied into 

the alveolar bone defects and considered 

on-the-board options include autogenic, 

allogenic, xenografts, and synthetic 

biomaterials (5). The autogenic grafts are 

recommended for the absence of 

immunological responses and high-volume 
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augmented bone, while they exhibit higher 

infection rate. Xenografts (bovine, porcine 

origin) are largely used due to their low-

content inflammatory reactions, high 

longevity (6). Alloplastic grafts 

(hydroxyapatite, tricalcium phosphate, 

bioactive glass) have the advantages of 

high volume available, low amount of 

residual graft (tricalcium phosphate) and 

higher new-born bone tissue comparing to 

xenografts (7). Most studies investigated 

graft materials as Bio-Oss (from xenograft 

category) and β-TCP (from alloplastic 

grafts). The research groups consider these 

materials as the most predictable, 

sustainable, and with the least infection 

rates in implant therapy (8,9).  

Aim of study 

The study aimed to assess the 

distribution of periimplant augmentation 

techniques and graft materials in relation 

to demographic factors and local 

parameters in patients candidate to dental 

implants. 

Materials and method 

The study group included 100 

edentulous patients (43 males; 57 females) 

aged between 30-79 years, treated in 

Implant Institute Török from Nűrnberg 

(Germany). All patients were diagnosed 

with partial edentation requiring 

rehabilitation of implant sites. Each patient  

offered informed consent. The lack of 

systemic diseases that could affect graft 

osseointegration (diabetes, phospho-

calcium metabolism disorders) was an 

inclusion criteria.  

The evaluated parameters were as 

follows: demographic parameters (sex, 

age); edentation localization (maxillary vs 

mandibular; dental groups); Kennedy class 

of edentation; Misch class (bone resorption 

degree). It was evaluated the distribution 

of the bone addition techniques used in 

study group: classic guided bone 

regeneration technique (GBR); screw-

guided bone regeneration technique (S-

GBR); autogenous bone block transplant. 

It was evaluated the distribution of the 

graft materials as follows: autogenous 

bone; xenografts; allografts. Data were 

recorded, stored, processed and exposed as 

graphs in Microsoft Excel.  

Clinical and radiographical aspects 

from patients treated with classic GBR 

(fig.1.a-g) and S-GBR (fig.2.a-g) 

techniques are presented as follows. 
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Fig. 1.a-g. M.N.,age 68. Implant sites augmentation 

by GBR technique and xenograft 

 

Fig. 2.a-g. C.D.,age 59. Implant sites augmentation by 

SGBR technique and alloplastic graft

Results.  

The share of the alveolar 

augmentation techniques for maxillary 

implant sites, related to age groups, is 

presented in figures 3.a. Classic GBR 

technique was used mostly in age group 
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50-59 (92,3%), followed by age group 60-

69 (71,40%), and over 70 (73,3%). S-GBR 

technique was used mostly to age group 

30-39 (25%), followed by age groups 40-

49 and 60-69 (14,3%). Block transplant 

was mostly used to age group 30-39 

(37,5%), followed by age group 40-49 

(28,7%). The share of the alveolar 

augmentation techniques for maxillary 

implant sites, related to age groups, is 

presented in figures 3.b. Classic GBR 

technique was used mostly in age group 

60-69 (75%), followed by age group over 

70 (68,4%). S-GBR technique was used 

mostly to age group 40-49 (50%), 

followed by age groups 30-39 (33%) and 

over 70 (31,6%). Block transplant was 

mostly used to age groups 40-49 and 60-69 

(12,5%).  The share of the alveolar 

augmentation techniques for maxillary 

implant sites is presented in figure 4.a. For 

molar and premolar groups, GBR was 

mostly used (78,3%), followed by SGBR 

(13,5%) and block transplant (8,2%). For 

anterior teeth, GBR was used mostly used 

(47%), followed by block transplant 

(41%), and SGBR (12%). The share of the 

alveolar augmentation techniques for 

mandibular implant sites is presented in 

figure 4.b. For molar group, GBR was 

mostly used (65%), followed by SGBR 

(28%) and block transplant (7%). For 

premolars, GBR was used mostly used 

(63,3%), followed by SGBR (33%) and 

block transplant (6%). The share of the 

alveolar augmentation techniques for 

mandibular implant sites is presented in 

figure 4.b. The share of the alveolar 

augmentation techniques related to the 

degree of bone resorption (Misch class), 

for maxillary implant sites, is presented in 

figure 5.a. For patients with alveolar bone 

classified in Misch class B, only GBR 

technique was used. For patients with 

alveolar bone classified in Misch class C, 

GBR technique was mostly used (57%), 

followed by block transplant (25%) and 

SGBR (18%). For patients with severe 

resorption (Misch class D), GBR 

technique was used in 80% cases and 

block transplant in 20% cases. The share 

of the alveolar augmentation techniques 

related to the degree of bone resorption 

(Misch class), for mandibular implant 

sites, is presented in figure 5.b. For 

patients with alveolar bone classified as 

Misch class B, GBR technique was mostly 

used (68%), followed by SGBR (23%) and 

block transplant (9%). For patients with 

alveolar bone classified in Misch class C, 

GBR technique was mostly used (56,5%), 

followed by SGBR (39%) and block 

transplant (4,5%). The share of the graft 

materials related to the degree of bone 

resorption (Misch class), for maxillary 

implant sites, is presented in figure 6.a. All 

patients with alveolar bone support 

classified in class Misch B received 

xenografts. For patients with alveolar bone 

support classified in class Misch C, 

xenografts were mostly used (73%), 

followed by allografts (21%) and 

autogenous bone (6%). For patients with 

alveolar bone support classified in class 

Misch D, xenografts were mostly used 

(80%), followed by autogenous bone 

(20%). The share of the graft materials 

related to the degree of bone resorption 

(Misch class), for mandibular implant 

sites, is presented in figure 6.b. For 

patients with alveolar bone support 

classified in class Misch B, xenografts 

were mostly used (90%), followed by 

allografts (5%) and autogenous bone (5%). 

For patients with alveolar bone support 
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classified in class Misch C, xenografts 

were mostly used (90%), followed by 

autogenous bone (5%) and allografts (5%). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.a. Share of alveolar augmentation techniques for maxillary implant sites 

in relation to age groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.b.  Share of alveolar addition techniques for mandibular implant sites 

in relation to age groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4.a. Share of alveolar augmentation techniques for maxillary implant sites 

in relation to dental groups 
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Fig.4.b.  Share of alveolar addition techniques for mandibular implant sites 

in relation to dental groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5.a.  Share of alveolar addition techniques for maxillary implant sites 

in relation to bone resorption degree (Misch class) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5.b.  Share of alveolar addition techniques for mandibular implant sites 

in relation to bone resorption degree (Misch class) 
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Fig.6.a.  Share of graft materials for maxilary implant sites 

in relation to bone resorption degree (Misch class) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6.b.  Share of graft materials for mandibular implant sites 

in relation to bone resorption degree (Misch class) 

 

Discussions 

Severe changes of volume and 

quality of alveolar bone support impose 

reconstruction interventions from 

implantology and oral surgery specialists 

(10). Many options for treatment of 

alveolar ridge defects are available, 

including varying surgical techniques as 

well as bone graft options. The choice of 

the guided regeneration techniques, 

surgical protocol, bone addition materials 

and barrier membranes influence directly 

and indirectly the dental implants success 

rate as well as intensity and distribution of 

the occlusal forces that will be transmitted 

to future prosthetic restoration and 

mucosal and bone support. The accurate 

selection of both alveolar bone 

reconstructive techniques and graft 

materials in the proimplant stage has a 

major importance in the success rate of 

implant-prosthetic therapy as mechanical 

stability of the dental implants is highly 

correlated with osseointegration (11).  

The analysis of demographic and 

local factors that influence the selection of 

bone augmentation techniques (GBR, 

SGBR, block transplant) and materials 

(autogenous bone, xenografts, allografts) 
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is useful in the optimisation of the implant-

prosthetic treatment plan. 

In the complex oral rehabilitation, 

the adjustment of the surgical protocol to 

the patients’ individual factors and 

conditions is essential to reduce the risk of 

accidents and complications. The use of 

CBCT is an useful tool for diagnostic and 

treatment of bone deficiencies to idealize 

implant positioning (12).  

In our study we concluded that 

GBR technique is mostly used both for 

maxillary and mandibular implant sites 

localised in molar and premolar areas as 

well as for implant sites with moderate and 

severe bone resorptions. The guided bone 

regeneration techniques allow the insertion 

of dental implants with higher diameter 

and record similar clinical performances 

when compared implant sites without bone 

grafting (13).  Each of the investigated 

addition techniques has benefits and limits 

regarding post-operatory evolution, 

complications rates, post-addition 

resorption rate. However, the primary 

factor for the lack of graft osseointegration 

in the grafted area is poor execution of the 

surgical procedure as well as graft 

migration following poor vascularisation 

(14).  

The choice of the bone graft is 

related to systemic status of patient, 

osteogenic potential of receptor site, the 

available growth time of new-born tissue 

(15). In our study, xenografts were the 

most used graft materials both in maxillary 

and implant sites, for molars and 

premolars, in implant sites with both 

moderate and severe resorption. Further 

researches are required to assess the share 

of addition surgical procedures categories 

as well as the categories of graft materials 

in relation to bone defect shape and the 

intensity and orientation of the masticatory 

forces. Also, distraction osteogenesis and 

ridge-split expansion procedures can be 

included in similar researches . 

 

 

Conclusions 

 Classic guided bone regeneration 

technique is mostly used to patients 

aged over 50 with maxillary 

implant sites, and patients aged 

over 60 with mandibular implant 

sites.  

 S-GBR technique is mostly used 

for patients aged 30-39 with 

maxillary implant sites as well as 

for patients aged 40-49 with 

mandibular implant sites.  

 Block transplant technique was 

mostly used for patients aged 30-59 

with maxillary implant sites. 

 Xenografts predominate for 

patients with implant sites with 

maxillary and mandibular bone 

volume classified in class Misch B, 

C and D. Autogenous bone was 

mostly used to patients with severe 

mandibular bone resorption. 
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