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Abstract

Purpose:
– obtaining an answer to the question whether auto-

genous bone in combination with PRP give a therapeuti-
cal effect in the form of periodontal ligament attachment 
regeneration, 

– defining the degree of elimination of a convenient 
environment for subgingival bacterial plaque by reduction 
of periodontal pocket depth and periodontitis.

Material and methods: Twenty-six systematically healthy 
patients with diagnosed chronic and advanced periodontitis 
(24 females and 2 males) were selected for the study. In gen-
eral 72 periodontal infrabony pockets were treated.

Clinically the following indexes were examined and 
measured:

1. Plaque Index by Silness and Löe
2. Sulcus Bleeding Index by Mühlemann and Son
3. Clinical Attachment Level (mm)
4. Pocket Depth (mm)
5. Gingival Recession  (mm)
6. Tooth mobility with the use of Periotest
7. Degree of alveolar bone loss with the use of Engel-

berger, Marthaler and Rateitschak index – EMR Index.
Results: At 12 months after treatment the following 

results were noted:
– mean value of attachment level regeneration 3.47 mm
– mean value of pocket depth decreased by 3.7 mm
– mean value of tooth mobility reduction by 48.3%
– regeneration of alveolar bone by 9.24%.

Conclusions: 
1. Autogenous bone with added PRP in treatment of 

intrabony defects caused by periodontitis have given signifi-
cant clinical improvement of the periodontal tissues.

2. The combination of PRP and autogenous bone caused 
the elimination of a convenient environment for subgingival 
bacterial plaque eliminating periodontitis.

Key words:  Widman’s procedure, bone regeneration, 
autograft bone, platelet-rich plasma.

Introduction

Existing inflammation of the periodontium leads to destruc-
tion of periodontal tissues often causing a loss of some or 
even all teeth, whereas untreated vertical bone defects lead to 
a serious function impairment of the stomatognathic system. 
An important supplement of general complex periodontal 
treatment is periodontal surgery. Thanks to these periodontal 
surgical procedures there is a chance for restoring tooth sup-
porting tissues. Up-to-date surgical treatment methods allow 
to avoid unwanted teeth extraction and widen possibilities of 
stomatognathic system rehabilitation.

The study aim was to:
– obtain an answer to the question whether cancellous 

cortical bone in combination with PRP give a therapeu-
tic effect in the form of periodontal ligament regenera-
tion,

– define the degree of elimination of a convenient envi-
ronment for subgingival bacterial plaque by reduction 
of periodontal pocket depth and periodontitis.

Material and methods
Twenty-six systematically healthy patients with diagnosed 

chronic and advanced periodontitis (24 females and 2 males) 
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were selected for the study, mean age 46,8 years, range from 21 
to 62 years.

Patients were selected basing on clinical periodontal 
examination and panoramic radiogram analysis. Exclusion cri-
teria consisted of patients with typical horizontal alveolar bone 
defects. Inclusion criteria consisted of patients having vertical 
intrabony defects. Generally 72 periodontal infrabony pockets 
were treated, 53 by upper teeth (25 by incisors, 5 by canines, 
10 by premolars, 13 by molars) and 19 periodontal pockets 
localized in the mandible (1 by a canine, 8 by premolars, 10 by 
molars). The examined group consisted of twenty-one 3-wall 
defects, fifty 2-wall defects and one 1-wall defect.

Clinically the following indexes were examined and meas-
ured:

1. Plaque Index (PI) of Silness and Löe [1]
2. Sulcus Bleeding Index (SBI) of Mühlemann and Son 

[2]
3. Clinical Attachment Level – CAL (mm)
4. Pocket Depth – PD (mm)
5. Gingival Recession – REC (mm)
6. Tooth mobility with the use of Periotest
7. Degree of alveolar bone loss with the use of 

Engelbelger, Marthaler and Rateitschak Index – EMR 
Index [3,4]

Patients were informed as to the character and aim of the 
study and signed an informed consent. Initial therapy con-
sisted of oral hygiene instructions, tooth brushing using the 
roll method and cleaning of interdental spaces using a system 
individually chosen for the patients’ needs. Scaling and root 
planning was performed. Occlusal adjustment of fillings and 
prostodonthic restorations was carried out, also elimination of 
iatrogenic irritative factors, carries was treated, endodontical 
treatment was carried out, occlusal analysis and where necessary 
occlusal adjustment was performed.

Four to six weeks following the first hygienic phase a control 
hygiene examination was carried out among the patients using 
the Plaque Index. Only patients with good oral hygiene (PI: 0.4-
-0.6) were qualified for surgical treatment [5].

Directly before surgery 8.5 ml of blood were drawn from 
the antecubital vein from each patient to a glass tube containing 
a CPDA solution as an anticoagulant. A special glass tube set 
PRP-kit (Curasan Pharma) and laboratory centrifuge MPW 
– 221/MPW – 223 (Curasan Pharma) were used to obtain sepa-
ration of basic blood fractions (PRP) from the patients blood.

Osseous tissue was taken directly from the surgical site with 
the use of Safescraper (C.G.M.s.p.a. Divisione Medicale Meta).

In all patients with diagnosed intrabony defects the modi-
fied flap Widmans procedure was carried out and autogenous 
bone was implanted with added platelet-rich plasma (PRP).

Results

The results showed that the treated patients maintained 
good oral hygiene. Mean value of Plaque Index (PI) achieved 
before treatment was 0.6 and at 12 months was reduced to 0.3. It 
was observed that the Sulcus Bleeding Index (SBI) was reduced 
after 12 months to a value of 0.1 (Tab. 1).

Comparing mean values of clinical attachment level, a sig-
nificant reduction was observed in all study periods, giving evi-
dence for its regeneration (Fig. 1). At 6 months postoperatively 
clinical attachment gain was observed of mean value 3.1 mm and 
at 12 months postoperatively this value reached 3.5 mm.

One of the desired outcomes of periodontal regenerative 
procedures is pocket depth reduction. In the study after a period 
of 6 months the mean pocket depth value was 3.2 mm, after 12 
months a reduction by 2.9 mm was observed (Fig. 2). The total 
value of pocket depth reduction after a year was 3.7 mm. This 

Table 1. Mean values of chosen clinical parameters at different periods of observation after implantation of autogenous bone with added 
PRP

Measured parameters Before
surgery 

3 months
after surgery 

6 months
after surgery 

12 months
after surgery

Number of treated periodontal pockets 72 72 72 72

PI
0.60

0.47 0.38 0.32

SBI
1.36 0.76 0.36 0.09

CAL 8.41
5.34

(+36.8%) 
5.29

(+37.3%) 
4.94

(+40.8%) 

PD 6.62
3.28

(+50.0%)
3.18

(+51.4%)
2.92

(+55.2%)

REC 2.01
2.32

(+26.0%)
2.26

(+23.3%)
2.14

(+18.7%)

Tooth mobility 20.03
15.76

(24.5%)
13.01

(36.8%)
10.35

(48.3%)

EMR 41.15% n.d. n.d. 50.39%

n.d. – no data
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shows that a combination of autogenous bone implantation and 
PRP is a highly effective treatment.

Carried out analysis of gingival recession showed an increase 
by 0.13 mm after 12 months postoperatively in comparison to 
baseline (Tab. 1).

To define the degree of bone defect progression the EMR 
index was used. According to this index the correct value for 
alveolar bone level both in the mandible and maxilla is in the 
range of 60.0% to 70.0% [3,4]. The EMR value before treat-
ment was 41.15%. At 12 months postoperatively the EMR index 
presented the value of 50.4% (Fig. 3). The obtained results 
show that significant alveolar bone regeneration was achieved 
of 9.2%.

An important outcome of surgical periodontal treatment is 
tooth mobility reduction, what gives a great chance for tooth 
maintenance or even its incorporation in prosthetic treatment. 
The study results have confirmed that treatment of periodontal 
infrabony pockets with the use of autogenous bone and PRP 
caused reduction of tooth mobility by a value of 48.3% (Fig. 4).

Discussion

Process complexity undergoing during periodontal regen-
eration is the cause for utilizing a variety of biomaterials, which 
induce mineralized tissues (cementum and alveolar bone) and 
soft tissues (periodontal ligament, periodontium) formation. 
The aim of regenerative periodontal procedures is to achieve 
regeneration of all periodontal tissues, that is tissues, which are 

functionally and structurally identical with those lost as a result 
of a disease process [6,7]. Unfortunately it is impossible to 
supply documentary evidence for periodontal regeneration in 
clinical conditions. It also has to be emphasized that reduction 
of periodontal pocket depth after carried out treatment does 
not allow to clearly ascertain that a new periodontal ligament 
has been formed. In some cases clinical measurements are not 
consistent with histological findings [8] and clinical attachment 
gain does not always imply regeneration of the periodontal liga-
ment at the histological level [9].

The most biocompatible implant material used in treatment 
of intrabony bone defects caused by periodotitis is autogenous 
bone. Carraro at al. [10] performed treatment of intrabony 
defects using autogenous bone and 12 months postoperatively 
recorded regeneration of the periodontal ligament by 2.88 mm. 
In a study by Froum at al. [11] treatment with autogenous bone 
was followed by re-entry surgery and presented regeneration 
of alveolar bone by 2.98 mm while results of open curettage 
showed bone regeneration of only 0.66 mm. A more intensive 
bone formation, of 3.4 mm after implantation of autogenous 
bone, was observed by Hiatt at al. [12].

Recently developed procedures for treatment of intrabony 
defects utilize platelet-rich plasma (PRP), a concentrated 
suspension of growth factors. Various studies have preclini-
cally examined the use of growth factors on animals [13-18]. 
Local application of growth factors is used to promote healing, 
especially periodontal regeneration. Many studies have shown 
that PDGF, IGF, TGF-  are found in PRP and the use of these 
factors has led to promising results also in humans [19-21]. 

Figure 1. Mean values of changes in attachment level CAL (in 
mm) at determined observation periods

Figure 2. Mean value of periodontal pocket depth PD (in mm) at 
determined observation periods

Figure 3. Values of the radiological alveolar bone defect index 
EMR in percentage

Figure 4. Reduction of tooth mobility at different periods of 
observation compared to baseline (in percentage)
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A combination of these growth factors with biomaterials can 
stimulate regeneration of bone [19-21]. Bone is constantly 
remodeled by cycles of resorption and formation of its structure 
and both cycles of this remodeling are controlled by locally 
released growth factors [22]. 

Very few studies have been carried out with the purpose 
to estimate the efficiency of use of combination of PRP and 
autogenous bone on bone regeneration. Studies by Marx at al. 
have given evidence that the addition of PRP to milled bone 
graft obtained from the posterior illium increased the rate 
of bone formation and the final quantity of bone formed at 
6 months postoperatively [21]. These authors have shown that 
bone grafts with added PRP presented with increased bone 
density (74.0%+/-11.0%) in comparison with grafts without 
PRP (55.1% +/- 8.0%). Results of the above mentioned studies 
suggested that growth factors accelerate and intensify alveolar 
bone regeneration. Similar conclusions have been published by 
Fennis at al. [23] in a study carried out on bone regeneration in 
a goat.

In opposition to these findings stands Aghaloo at al. [24]. 
Basing on carried out studies these authors suggest that there 
is no evident relevance between PRP additions to bone grafts 
and increased bone regeneration. The authors based this evalu-
ation on a study of regeneration process effectiveness on rabbits 
cranial vault. Similar observations were published by Jakse at 
al. [25] in an experimental study on autogenous sinus grafts in 
sheep.

Results of the present study confirm data obtained by 
Aghaloo at al. and give evidence of not significant effectiveness 

Figure 6. A radiogram showing a bone defect around tooth 12 
treated with autogenous bone and PRP

of autogenous bone with PRP in treatment of intrabony defects 
resulting from periodontitis. Results of the present study indi-
cate alveolar bone regeneration in the range of 10.0% (9.24%), 
while more effective results have been obtained with guided 
tissue regeneration of periodontal tissues with the use of mem-
branes, regeneration methods and biomaterials [9,19,20]. 

Autogenous bone and PRP are autologous preparations 
without antygenicity, this allows to eliminate biological concerns 
such as immunogenic reactions and disease transmission. More-
over, autologous bone cells are vital, contain receptors of growth 
factors PDGF and TGF-  [21] and also show osteogenetic and 
osteoinduction action.

Figure 5. A radiogram showing a bone defect around tooth 35 
treated with autogenous bone and PRP

a) before treatment

b) 12 months after treatment

a) before treatment

b) 12 months after treatment
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