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Evaluation of Efficacy of Surgical 
Periodontal Therapy with the Use 
of Bone Graft in the Treatment of 
Periodontal Intrabony Defects
Mirjana Gojkov-Vukelic¹, Sanja Hadzic¹, Enes Pasic¹

ABSTRACT
Introduction: One of the most important goals of periodontitis therapy is the elimination of 
deep periodontal pockets. In regenerative periodontal therapy, different types of bone grafts, 
membranes, growth factors, etc. are used to improve regeneration of lost periodontal tissue.
The aim of this study was to evaluate the effect of surgical therapy supported by the use of 
bone replacement material in the treatment of deep intrabony pockets, compared to surgical 
treatment (flap surgery) without the use of bone replacement in advanced periodontitis.
Methods and materials: The study included 50 patients of both sexes with advanced peri-
odontitis, divided into two groups. After initial periodontal therapy was performed, plaque in-
dex (PI), papillary bleeding index (PBI) were verified, and depth of periodontal pockets was 
measured in both groups. One group (group 1) of the patients underwent surgical therapy, 
open flap surgery, while the other group (group 2) underwent the same surgical treatment 
method (open flap surgery), during which bone defects were filled with bone replacement ma-
terial. Results: The results showed that both group 1 and group 2 experienced improvements 
after periodontal surgical therapy. In group 1, there are no statistically significant changes in 
all three plaque index measurements (PI), while there has been a significant reduction in PI 
in group 2 following the surgery. For the PBI index, it was determined that there were statisti-
cally significant changes in values in group 1, both after surgical procedures and six months 
later, as well as in group 2. Statistical analysis of the results of the probing depth of pockets 
has shown that there are significant changes in the measurement of the depth of periodontal 
pocket one month after the surgery, as well as six months later, meaning that there has been 
a significant reduction in the depth of the periodontal pocket one month following the surgery 
as well as six months later, for both groups. However, we did not determine a statistically sig-
nificant difference in the probing depth of pockets between these two groups. Conclusion: Six 
months after a surgical therapy, clinical parameters showed a reduction of the probing depth 
of the periodontal pocket in both examined groups. The use of bone replacement did not yield 
significantly better results in reducing the depth of probing compared to the standard flap 
surgery. We believe that future research should focus on testing the effectiveness of new re-
generative methods and materials (bone replacements with various properties, membranes, 
and surgical methods) that will result in better treatment results with predictable outcomes.
Keywords: periodontal regeneration, intrabony defect, bone replacement.

1. INTRODUCTION
Periodontitis is characterized by 

an infection of all structures around 
the tooth, including the periodon-
tal ligament, cementum, bone, and 
soft tissue. During the development 
of periodontal disease, complex and 
irreversible mechanisms of alveolar 
bone resorption occur (1). One of 
the most important goals of peri-
odontal therapy is the elimination of 
deep periodontal pockets. Periodon-
tal therapy includes removal of su-
pragingival and subgingival plaque, 
individual approach to education and 
motivation for oral hygiene, scraping 

and root polishing, and periodontal 
surgical therapy. The primary goal 
of periodontal surgery is to remove 
necrotic cementum and necrotic ep-
ithelial pocket tissue through open 
access (under visual control–flap 
surgery). Most periodontal surgical 
procedures lead to the elimination or 
reduction of soft tissue of the peri-
odontal pocket, and the creation of 
a new epithelial attachment (2). In 
recent years, the use of regenerative 
procedures has become a common 
method for recovering the lost sup-
port structures of the periodontium.
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Guided tissue/bone regeneration (GTR/GBR) is a sur-
gical procedure aimed at the regeneration of periodon-
tal tissues, which can overcome some of the constraints 
of conventional therapy, i.e. open flap surgery. Various 
forms of treatment include the use of bone substitutes 
of different origins (autotransplants, allografts, and al-
loplastic materials) (3, 4). Studies have shown that au-
togenous, humane, demineralized, dry-frozen bone is 
osteoconductive and osteoinductive, and as such has 
yielded clinically best results (5), but researchers often 
encountered the problem of its deficiency. Unlike au-
togenous bones, xenogeneic and alloplastic materials 
are commercially available in unlimited quantities. Thus, 
there is a limited need for intra or extraoral bone graft 
donor sites (6, 7). According to some authors (8, 9), the 
use of bone replacement materials (guided bone regen-
eration) has shown better results than open flap surgery 
alone, including the improved height of epithelial attach-
ment and reduced probing depth. Development of a new 
generation of fully synthetic, biologically active bone re-
placements fosters and promotes new clinical trials.

The aim of this study was to evaluate the effect of sur-
gical periodontal therapy supported by the use of bone 
replacement material in the treatment of deep intrabony 
pockets, compared to surgical treatment (flap surgery) 
without the use of bone replacement in advanced peri-
odontitis.

2. MATERIALS AND METHODS
This study included 50 adult subjects of both sexes, 

with advanced periodontitis, who had at least one real 
pocket measuring 5mm or deeper, in at least two quad-
rants. All respondents gave consent to the treatment of 
periodontitis which, following the initial periodontal 
therapy, included surgical therapy (open flap surgery 
with or without bone replacement).

Clinical parameters of plaque index (PI), papillary 
bleeding index (PBI), and probing pocket depth (PPD) 
were recorded at baseline, as well as one month and six 
months post-treatment. Following the standard methods 
of preparation, periodontal surgical treatment via open 
flap surgery was performed in 25 patients (group 1), and 
via open flap surgery with addition of Maxresorb® (Bottis 
dental) was carried out in 25 patients (group 2).

3. RESULTS
During periodontal surgical therapy, a total of 204 

teeth were treated. For the sake of easier discussion of the 
results of surgical treatment, we divided the teeth into 
three groups (1-3 single-rooted teeth, 4-5 double-rooted 
teeth, and 6-7 three-rooted teeth) (Diagram1).

We compared the mean PI values for both groups of 
patients before surgical therapy, one month after sur-
gery, and six months after. PI values decreased after one 
month, as well as after six months (Diagram 2).

We compared the mean PBI values for both groups of 
patients before surgical therapy, one month after sur-
gery, and six months after (Diagram 3).

As the diagram clearly shows, the parameters differ be-
fore the surgical therapy and after the performed treat-

ment. In order to determine the significance of the PBI 

difference in all three measurements, we used the inde-
pendent-samples t-test:

Independent-samples t-test found that PBI for patients 
within group 1 significantly decreased, both one month 
after surgery (t(24) = 5.42, p <.001***), as well as after six 
months (t(24) = 2.14, p = .04*).

Independent-samples t-test for Group 2 also found 
that PBI significantly decreased, both one month af-
ter surgery (t(24) = 3.67, p <.001***), as well as after six 
months (t(24) = 1.44, p = .16).

Diagram 4 shows that PPDs for both groups differ be-
fore and after therapy. Level of significance of this dif-
ference was determined by independent-samples t-test.

Observing the mean value of the PPD of intercanine 
teeth (1-3), the independent-samples t-test for group 1 
determined a significant reduction one month after the 
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Diagram 3. Mean values of papillary bleeding index (PBI) by patient groups 

 

Diagram 1. Number of treated teeth by groups of patients and tooth 
groups. Total number of treated teeth was 204.
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measurements, we used the independent-samples t-test: 

Independent-samples t-test found that PBI for patients within group 1 significantly decreased, 

both one month after surgery (t(24) = 5.42, p <.001***), as well as after six months (t(24) = 

2.14, p = .04*). 

Independent-samples t-test for Group 2 also found that PBI significantly decreased, both one 

month after surgery (t(24) = 3.67, p <.001***), as well as after six months (t(24) = 1.44, p = 
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Diagram 4 shows that PPDs for both groups differ before and after therapy. Level of significance 

of this difference was determined by independent-samples t-test. 

Observing the mean value of the PPD of intercanine teeth (1-3), the independent-samples t-test 

for group 1 determined a significant reduction one month after the operation (t(23) = 11.9, p 

<.001***), as well as after six months (t(23) = 5.18, p <.001***). 

Independent-samples t-test for group 2 found that the mean value of the PPD of intercanine teeth 

(1-3) was significantly reduced after the operation (t(16) = 18.349, p <.001***). 

Independent-samples t-test for Group 1 found that the mean PPD score in premolars (4-5) was 

significantly reduced after surgery (t(19) = 10.151, p <.001***), as well as after six months 

(t(19) = 3.511, p <.002**). 

Independent-samples t-test determined that there was a significant difference in the mean value 

of PPD for premolars (4-5) in group 2, before and after surgery (t(21) = 21.710, p <.001 ***). 

Independent-samples t-test determined that the mean PPD value in molars (6-7) within group 1 

was significantly reduced after surgery (t(3) = 5.745, p <.01**). 

Diagram 4. Mean values of probing pocket depth (PPD) by patient 
groups prior to surgery, one month, and six months after therapy
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operation (t(23) = 11.9, p <.001***), as well as after six 
months (t(23) = 5.18, p <.001***).

Independent-samples t-test for group 2 found that the 
mean value of the PPD of intercanine teeth (1-3) was sig-
nificantly reduced after the operation (t(16) = 18.349, p 
<.001***).

Independent-samples t-test for Group 1 found that the 
mean PPD score in premolars (4-5) was significantly re-
duced after surgery (t(19) = 10.151, p <.001***), as well as 
after six months (t(19) = 3.511, p <.002**).

Independent-samples t-test determined that there was 
a significant difference in the mean value of PPD for pre-
molars (4-5) in group 2, before and after surgery (t(21) = 
21.710, p <.001 ***).

Independent-samples t-test determined that the mean 
PPD value in molars (6-7) within group 1 was significant-
ly reduced after surgery (t(3) = 5.745, p <.01**).

Independent-samples t-test determined that the mean 
value of PPD in molars (6-7) within group 2 was signifi-
cantly reduced after surgery (t(14) = 12.965, p <.001 ***).

4. DISCUSSION
In the last twenty years, periodontal therapy has pro-

gressed significantly, from formerly used resective meth-
ods, to principles of preservation and regeneration of 
periodontal tissues which are used today.

Bembi et al. found no significant difference in the re-
sults of treatment with two materials, NovaBone Putty–
CMF, and Frios® Algipore®, followed by clinical parame-
ters of probe depth and clinical attachment level. X-Ray 
monitoring has shown better results with NovaBone Put-
ty, and they also believe that treatment results depend on 
good oral hygiene, which also ensures the lack of inflam-
mation of periodontal tissue in the postoperative period 
(10). We agree that oral hygiene is of great importance, 
both during the preparation for surgical therapy, and in 
the postoperative period. In our study, gingival inflam-
mation was monitored by the papillary bleeding index 
(PBI), before and after treatment. For group 1, the mean 
PBI score decreased significantly both one month after 
the operation (t(24) = 5.42, p <.001***), as well as after six 
months (t(24) = 2.14, p = .04*). Similarly, for the group 2, 
the mean value of PBI decreased significantly both one 
month after the operation (t(24) = 3.67, p <.001***), as 
well as after six months (t(24) = 1.44, p = .16).

Numerous bone transplants were used in various clini-
cal trials and with different degrees of success (11, 12, 13). 
In our study, we used Maxresorb® which has an excellent 
homogeneous biphasic composition of 60% hydroxyap-
atite acid and 40% beta-tricalcium phosphate (β-TCP). 
Osteoconductivity of Maxresorb® is achieved through a 
matrix of interrelated pores and very high porosity. On 
one hand, high macroporosity of Maxresorb® ensures 
the effective growth of osteogenic cells and promotes 
bone regeneration. On the other hand, microporosity 
and roughness of the surface of Maxresorb® facilitate the 
diffusion of biological fluids and binding of cells, making 
this material an excelent basis for the migration of cells 
that produce bone layers and bind signaling molecules, 
which can accelerate the integration and regeneration 

of tissues. It is a 100% synthetic bone replacement with 
controlled resorptive properties and excellent handling 
characteristics (14).

The results of our study showed a significant reduc-
tion in probing depth of for both groups of patients, one 
and six months after the performed surgical therapy. By 
comparing the results between the groups, we did not 
get significantly better results in group 2, where we used 
Maxresorb® (Bottis dental) bone replacement.

The results of our research disagree with the findings 
of a study by Gokhale, S.T., whose results showed a sig-
nificant improvement in all clinical parameters at sites 
treated with Bio-Oss™ compared to control sites. In ad-
dition, they believe that further long-term clinical stud-
ies with histological evaluation of results are needed to 
better understand the regeneration of the periodontium 
(15). This difference in the obtained results can be ex-
plained by different properties of the materials used in 
regenerative therapy during the research.

In his research, Chhina, S. compared treatment results 
using standard flap surgery and flap surgery with the ad-
dition of free gingival graft. The results of treatment in 
the group with free gingival graft were better (16), while 
the research by Khash et al. implementing the combined 
use of the bioresorptive Atrisorb membrane and bone 
graft did not show clinically better treatment results. 
The authors believe that long-term studies with a larger 
sample are needed, which would be aimed at comparing 
bone grafts and combination of GTR with bone graft, 
followed by histological evaluation of periodontal heal-
ing (16, 17). We agree that further research in this area 
is needed. Even though in our study we applied bone re-
placement during the open flap surgery in group 2, and 
open flap surgery without bone replacement in group 
1, we obtained a significant reduction in the probing 
depth, which was retained at the second control after 
six months. We believe that a technically well conducted 
flap operation, during which the root area conditioning 
is performed with minimal soft tissue damage, creates 
good preconditions for periodontal healing without the 
use of bone replacement materials. We agree with other 
authors (15, 17, 18) that studies with histological evalua-
tion of periodontal healing would be useful.

Perumal et al. have concluded that, within the limits 
of the conducted study, the microsurgical approach can 
significantly improve the initial treatment outcome and 
postoperative pain, but it does not yield better results 
long-term (19). We believe that minimally invasive peri-
odontal therapy can achieve long-lasting good results, 
clinically monitored through the reduction of pocket 
probing depth, even without the use periodontal micro-
surgery, as we have demonstrated in our research.

5. CONCLUSION
Based on a detailed analysis of clinical parameters 

and statistical data processing, it can be concluded that 
surgical periodontal therapy, with and without bone re-
placement, resulted in a statistically significant reduction 
in the depth of the periodontal pocket probing in both 
groups. The results showed that there was no statistically 
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significant difference between group 1 and group 2. We 
believe that future research should be focused on testing 
the effectiveness of new regenerative methods and mate-
rials (bone replacements with various properties, mem-
branes, and surgical methods) that will result in better 
treatment results with predictable outcomes.
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