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Introduction 

 

True periodontal regeneration means healing after periodontal treatment that results in the 

regain of lost supporting tissues including new acellular cementum attached to the underlying 

dentin surface, a new periodontal ligament with functionally oriented collagen fibres inserting 

into the new cementum and new alveolar bone attached to the periodontal ligament.  

The exclusion of epithelial and gingival connective tissue cells following periodontal surgery 

from the healing area by the use of a physical barrier may allow and guide periodontal 

ligament cells to repopulate the detached root surface. This observation provided the basis for 

the clinical application of the treatment principle termed „guided tissue regeneration” (GTR). 

Another way to address periodontal regeneration is to mimic the processes that take place 

during the development of the nascent root and the periodontal tissues. The discovery of the 

enamel matrix layer between the peripheral dentin and the developing cementum and its 

function provided the fundamental concept for enamel matrix derivative-supported tissue 

engineering in regenerative periodontal therapy.   

The conception behind the use of bone substitutes and grafts is the assumption that both the 

regrowth of alveolar bone and the formation of new attachment would be stimulated because 

these materials may either contain bone forming cells, or serve as a scaffold for bone 

formation, or because the matrix of the bone grafts contains bone-inducting substances.  

The expression of various growth and differentiation factors (GDFs) following bone and soft 

tissue injury during periodontal disease may regulate the repair and regenerative process.  

Therefore it is conceivable that growth factors may represent a potential aid in attempts to 

regenerate the periodontium. 

 

 

 

 

 

Objectives and studies  

 

General and main objectives of the present clinical investigations are the evaluation of the 

effect on healing of new combination techniques using different materials and adjuvants in 

regenerative surgery of intrabony periodontal defects.   



Combination of several types of membranes, bone substitutes, growth factors and other  

modalities like enamel matrix derivatives, root conditioning materials used in various 

combinations has been studied within the confines of regenerative periodontal surgery with 

diverse and dissimilar results and conclusions. 

The questions examined in the present studies are the following: 

1. a. Whether a synthetic graft material (a ß-TCP) with positive maxillo-facial  

          reference is applicable in periodontal regenerative surgery; 

            b. Are the clinical outcomes more favourable as in the same method with  

                a natural bone mineral (NBM); (Study I.) 

      2.   If important growth factors-containing autologous platelet-rich plasma enhances 

            the clinical regenerative effect of natural bone mineral and guided tissue 

            regeneration with a non-resorbable membrane (e-PTFE); (Study II.) 

3. If platelet-rich plasma enhances the regenerative effect of natural bone bone 

mineral (NBM) and guided tissue regeneration with a resorbable membrane 

(collagen); (Study III.)   

4. Whether the platelet-rich plasma’s growth factors may influence positively the effect 

on periodontal healing of the synthetic bone graft and a non-resorbable 

           polytetrafluoroethylene membrane; (Study IV.) 

5. Is able the platelet-rich plasma (PRP) as a growth factors containing adjuvant to 

      promote the effect of an another protein-mediated regenerative material (EMD) 

           in regenerative surgery of intrabony periodontal defects; (Study V.) 

     6.   Is the platelet-rich plasma capable to enhance the regenerative effect of natu- 

           ral bone mineral as a simple bone substitute material with regenerative potential 

           in periodontal surgery; (Study VI.) 

  

 

 

The thesis is based on the following six controled clinical trials: 

  

Study I.:   The purpose of this study was to compare the healing of deep intrabony 

                 defects following treatment with an enamel matrix protein derivative (EMD) 

                 combined with either a natural bone mineral (NBM) or ß–tricalcium 

                 phosphate (ß-TCP). 

Study II.:  The aim of this study was to clinically evaluate the effect of PRP (platelet- 

                 rich plasma) on the healing of deep intrabony defects treated with NBM and 



                 GTR by means of a non-resorbable e-PTFE membrane.   

Study III.: The aim of this study was to clinically compare treatment outcomes of deep 

                  intrabony defects treated either with PRP + NBM + GTR or NBM + GTR 

                  using a bioresorbable collagen membrane. 

Study IV.: The purpose of this study was to clinically evaluate the effect of PRP on the 

                  healing of intrabony defects treated with ß-tricalcium phosphate (ß-TCP) and 

                  GTR using a non-bioresorbable e-PTFE membrane. 

Study V.:  The goal of this study was to compare clinically the treatment of deep  

                  intrabony defects with either EMD + NBM + PRP or EMD + NBM. 

Study VI.: This study explores the capacity of PRP to enhance the regenerative effect of  

                  a natural bone mineral.   

 

 

 Test Control 

Study I. EMD + NBM EMD + ß-TCP 

Study II. PRP + NBM + GTR NBM + GTR 

Study III. PRP + NBM + GTRres. NBM + GTRres. 

Study IV. PRP + ß-TCP + GTR ß-TCP + GTR 

Study V. EMD + NBM + PRP EMD + NBM 

Study VI. PRP + NBM NBM 

 

 

 

Materials and methods  

 

Synthetic, xenogeneic and autologous materials were used in this randomized clinical studies. 

Mechanical barriers (polytetrafluoroethylene and collagen membranes) for GTR, biological 

barriers/enamel matrix proteins (EMD), synthetic (ß-TCP) and xenogeneic (NBM) bone 

grafts and autologous platelet-rich plasma (PRP) were combined in the test and control groups 

of the trials. For GTR we used non-resorbable membranes: e-PTFE Gore Tex Periodontal 

Material® (W. L. Gore & Associates, Inc., Flagstaff, AZ, USA) and resorbable barriers: Bio-

Gide Perio® (Geistlich, Wolhusen, Switzerland), for enamel matrix proteins-mediated tissue 

engineering was used the Emdogain® (Straumann, Waldenburg, Switzerland, before BIORA, 

Malmö, Sweden). As xenogeneic bone graft the Bio-Oss® (Geistlich, Wolhusen, 



Switzerland), as synthetic bone substitute the Cerasorb® (Curasan, Kleinostheim, Germany) 

were used. The PRP preparation was performed by using a standardized kit immediately prior 

to operation (Curasan PRP kit, Curasan, Kleinostheim, Germany). 

Main clinical variable was the clinical attachment level (CAL) and subsidiary the probing 

pocket depth (PPD), estimated at baseline and after one year. 

The steps of the surgical procedure were as follows:  

– local anaesthesia, full flap preparation, curettage of the pocket and the defect, scaling, 

root planing 

– preparation of the platelet-rich plasma during the surgery (Studies II.-VI.) 

– root conditioning and application of EMD and EMD + graft or graft with or without 

PRP on root surface, respectively in defect (Study I. and V.) 

– application of bone substitutes or of the combined materials in the defect and their 

coverage with barrier membrane (Study II., III. and IV.), respectively the application 

of graft with or without PRP in defect (Study VI.) 

– sutures  

– pre- and postoperative use of chlorhexidine 0.2% and postoperative antibiotics per os  

– removal of the non-resorbable membranes after 6-8 weeks (Study II. and IV.)  

 

 

Results 

 

Eleven periodontal regenerative methods were evaluated in six randomized controled clinical 

trials. 162 cases were treated in parallel studies which compared two methods within the 

frameworks of one trial.  

The summation of the results after the statistical analysis takes cognizance of the followings: 

a) each of the eleven regenerative methods evaluated (ten combined procedures) leads to 

significant CAL gain and PPD decrease;  b) using ß-TCP or NBM with EMD or with PRP + 

GTR and GTR’s, the difference between the parameters of the test and control groups were 

not statistically significant; c) in four studies was confirmed that the addition of PRP to graft 

materials has not increased significantly the positive outcomes independent from type of 

barrier or graft; d) adding platelet-rich plasma to natural bone mineral no benefit was 

observed from point of view of the clinical variables; e) the polypeptide proteins of the 

platelet-rich plasma does not enhance the clinical regenerative effect of enamel matrix 

proteins.  



The difference between the average CAL gain and PPD reduction of the test and control 

groups were statistically not significant in each study. (See the tables below). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Study I. 
 
 Baseline 1 Year Difference Significance 
     
PPD     
EMD + NBM 7.9 ± 1.0 3.2 ± 0.6 4.8 ± 0.9 p<0.001 
EMD + ß-TCP 7.8 ± 1.2 3.2 ± 0.9 4.6 ± 0.8 p<0.001 
        NS  
     
CAL     
EMD + NBM 8.8 ± 1.1 4.5 ± 0.6 4.3 ± 0.8 p<0.001 
EMD + ß-TCP 8.8 ± 1.2 4.7 ± 1.2 4.1 ± 0.8 p<0.001 
          NS  
     
 
Study II. 
 
 Baseline 1 Year Difference Significance 
     
PPD     
PRP + NBM + GTR 8.6 ± 1.7 3.1 ± 1.7 5.5 ± 1.2 p<0.001 
NBM + GTR 8.8 ± 1.7 3.1 ± 1.0 5.7 ± 1.2 p<0.001 
   NS  
     
CAL     



PRP + NBM + GTR 10.3 ± 1.4 5.7 ± 1.6 4.7 ± 1.1 p<0.001 
NBM + GTR 10.4 ± 2.6 5.9 ± 1.8 4.6 ± 0.8 p<0.001 
   NS  
     

 
 
Study III. 
 
 Baseline 1 Year Difference Significance 
     
PPD      
PRP + NBM + GTRres       8.9 ± 2.3 3.4 ± 2.0 5.5 ± 1.3 p<0.001 
NBM + GTRres                  8.9 ± 2.5 3.4 ± 1.0 5.5 ± 1.7 p<0.001 
   NS  
     
CAL     
PRP + NBM + GTRres 10.9 ± 2.2 6.4 ± 1.8 4.5 ± 1.1 p<0.001 
NBM + GTRres                  11.1 ± 2.5 6.5 ± 2.3 4.6 ± 1.1 p<0.001 
   NS  
     
Study IV. 
 
 Baseline 1 Year Difference Significance 
     
PPD     
PRP + ß-TCP + GTR         9.1 ± 0.6 3.3 ± 0.5 5.8 ± 0.6 p<0.001 
ß-TCP + GTR                     9.0 ± 0.8 3.6 ± 0.9 5.4 ± 0.7 p<0.001 
   NS  
     
CAL     
PRP + ß-TCP + GTR         10.1 ± 1.3 5.7 ± 1.1 4.1 ± 0.7 p<0.001 
ß-TCP + GTR                       9.9 ± 1.0 5.9 ± 1.2 3.9 ± 0.9 p<0.001 
   NS  
     

 
 

Study V. 
 
 Baseline 1 Year Difference Significance 
     
PPD     
EMD + NBM + PRP  8.8 ± 1.9 3.1 ± 0.9 5.8 ± 1.8 p<0.001 
EMD + NBM 8.8 ± 2.0 2.8 ± 1.6 5.9 ± 1.3 p<0.001 
   NS  
     
CAL     
EMD + NBM + PRP 10.8 ± 2.0 6.0 ± 1.5 4.8 ± 1.3 p<0.001 
EMD + NBM 10.5 ± 1.6 5.5 ± 1.4 5.0 ± 0.9 p<0.001 
   NS  



     
 
  
Study VI. 
  
 Baseline 1 Year Difference Significance 
     
PPD     
PRP + NBM 8.6 ± 1.8 3.4 ± 1.4 5.2 ± 1.8 p<0.001 
NBM 8.5 ± 2.0 3.1 ± 1.3 5.3 ± 2.0 p<0.001 
   NS  
     
CAL     
PRP + NBM 10.2 ± 2.0 5.5 ± 1.9 4.7 ± 1.9 p<0.001 
NBM   9.3 ± 2.7 4.9 ± 2.0 4.4 ± 1.7 p<0.001 
     NS  
     
Conclusions  

 

Analysing the results of each study and synthesizing the clinical outcomes of eleven 

regenerative (including ten combined modalities of periodontal tissue engineering) methods, 

it may be concluded the following inferences: 

1. a.  A synthetic graft material, a beta-tricalcium phosphate used with positive 

           references in maxillo-facial surgery is successfull applicable in periodontal 

                   combined regenerative techniques; (Study I. and IV.) 

b. The clinical parameters obtained are not favourable as in case of using the  

           same technique with a natural bone mineral; (Sudy I.) 

2. Important growth factors-containing autologous platelet-rich plasma does not 

enhance the regenerative effect of a natural bone mineral and a non-resorbable 

membrane; (Study II.) 

3. The platelet-rich plasma does not enhance the regenerative potential of a natu-ral 

bone mineral and guided tissue regeneration by means of a bioresorbable membrane; 

(Study III.)      

4. Platelet-rich plasma’s growth factors have not a positive influence on perio-dontal 

healing after regenerative surgery with a synthetic bone graft and a non-resorbable 

membrane; (Study IV.) 

5. A growth factors-containing adjuvant, the autologous platelet-rich plasma has not 

even had the minimal promotional regenerative effect on an another protein-mediated 

regenerative material, on enamel matrix derivatives; (Study V.) 

6. Clinical regenerative effect of a natural bone mineral was not increased by  



addition of platelet-rich plasma; (Study VI.) 

Statistical evaluation of the main clinical variables bears record to significant improvement in 

each examination. This outcomes indicates that all of the analysed procedures allows 

periodontal regeneration and are capable to promote the natural regenerative capacity of this 

tissues. In variant combined methods the effects of the used natural bone mineral and beta-

tricalcium phosphate are comparable.  

In five studies was clinically proven that in periodontal applications the platelet-rich plasma 

has not additional benefit to healing. This is especially to apply to it’s combined use with 

enamel matrix derivatives. 

The option of the periodontal surgeon between this methods depends on mainly from the 

defect morphology, the medical concept of the physician, the technical possibilities and the 

clinical experience of the periodontal specialist.  
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