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ABSTRACT

Aim: This study aims to evaluate clinically and radiographically the effect of
tricalcium phosphate combined with collagen membrane in treatment of intraosseous
defects in chronic periodontitis patients. Subjects and methods: Fifteen patients with
chronic periodontitis with intraosseous defects has pocket depth > 6 mm and CAL >
Smm after cause related therapy on both sides, with radiographic evidence of vertical
bone loss. Following phase I therapy were classified into two groups, group A received
defects received open flap debridement alone and group B received open flap surgery
augmented with tricalcium phosphate bone graft covered with collagen membrane .
Clinical and radiographic parameters were recorded at baseline,3, 6,9 and 12 months
postoperatively. Results: Both treatment groups showed a significant probing pocket
depth (PPD) reduction, clinical attachment gain, increase bone density 12 months
after surgery compared with baseline. However, there was a highly significant PPD
reduction and clinical attachment gain when collagen membrane was added to 3-TCP.
Conclusion: B-TCP plus collagen membrane may lead to improved clinical outcomes

compared to open flap debridement alone.

INTRODUCTION

Periodontal therapy is performed with the primary objectives of
gaining access to the diseased sites, achieving reduction in pocket
depth, arresting further disease progression and finally restoring the
periodontal tissues lost due to disease process. The ultimate aim is
to achieve periodontal regeneration via new attachment formation.
Regeneration has been defined as the reproduction or reconstitution
of a lost or injured part to restore the architecture and function of the
periodontium’.

Open flap debridement offers only limited potential towards
recovering the lost periodontal structures®. Various grafting modalities
have been used for periodontal tissue regeneration such as autogenous®*
and allogenic bone grafts’ but none has been established as a gold
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standard in the treatment of intrabony defects, given
their own associated limitations®.

Guided tissue regeneration (GTR), the procedure
in which a barrier is utilized to exclude epithelium
from the root surfaces’, has been shown to partially
regenerate lost periodontal tissue with new bone,
periodontal ligament, and cementum. Several
materials, both non-absorbable and bioabsorbable
barriers have been developed and modified in
an attempt to achieve complete periodontal
regeneration®. More recently, the membrane barriers
have also been applied for regenerating bone
surrounding peri-implant defects, in the so-called
guided bone regeneration (GBR) procedure’.

The GTR with both nonbioabsorbable and
showed that GTR
improved attachment gain, reduced pocket depth,

bioabsorbable membranes

and resulted in less gingival recession and more
hard-tissue fill than did open flap debridement
(OFD) alone.
membranes increases risk of membrane exposure

The wuse of non-bioabsorbable

and bacterial colonization and thus may inhibit
healing. Bioabsorbable membranes,
collagen membranes (CM), have been developed

for prevent these problems!®.

including

Collagen membrane appears to be an ideal choice
for an absorbable GTR barrier due to collagen
material possess including
hemostasis, chemotaxis for periodontal ligament
(PDL) fibroblasts and gingival fibroblasts ''* and
fibroblasts'?,weak 14-16,
easy manipulation, and ability to augment tissue
thickness'”.

many advantages

gingival immunogenicity

The application of bone substitutes is based on
the assumption that these materials facilitate the
regeneration of alveolar bone and root cementum,
and create the space needed for the regeneration
process. Some have been attempted with varying
degrees of success. Among them, synthetic grafts
or alloplastic materials have been at great interest
in periodontal regeneration. The osteoconductive
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action of beta-Tricalcium phosphate (B-TCP) has
been subjected to increased attention due to various
factors, including its porous micromorphology,
interconnecting bone structure and full resorbability,
which is synchronous with bone remodeling '%.

For the purpose of the present study, the primary
research question was as follows: does grafting
using tricalcium phosphate combined with collagen
membrane, enhance the outcomes of intraossous
defects in chronic periodontitis patients.

PATIENTS AND METHODS

This study was designed as a randomized
controlled clinical trial carried out on 15 patients of
both sexes (5 females and 10 males) ranged in age
from 30-45 years old, with mean age of 41.5+3.4
years. All Patients submitted to this study were
from those attending at the outpatient dental clinic,
Department of Oral Medicine, Periodontology, Oral
Diagnosis and Dental Radiology, Faculty of Dental
Medicine Al -Azhar University (Assiut branch).
All patients were diagnosed as having chronic
periodontitis with intrabony defects by clinical and
radiographic examination. All patients received a
description of the nature, potential risks and benefits
of their participation in the study and signed a
written informed consent form. The study protocol
was approved by the ethical committee, Faculties of
Dental Medicine, Al-Azhar University. All eligible
patients were thoroughly informed of the nature,
potential risks and benefits of their participation
in the study and signed their informed consent
documents.

Inclusion criteria:

All patients were free from any systemic disease
according to the history and clinical examination.To
be included in the study, all patients presenting with
chronic periodontitis with intraosseous defects has
pocket depth > 6 mm and CAL > 5 mm after cause
related therapy on both sides,with radiographic
evidence of vertical bone loss.
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Periodontal and radiographic evaluation:

1. Periodontal evaluation and clinical parameter
were recorded before surgical procedures
included vertical probing depth (VPD)Y,
Clinical Attachment Level (CAL) %, plaque?
and gingival indices?.

2. Radiographic evaluation was done at; baseline,
3, 6, 9 and 12 months post surgically. A
standardized periapical radiographs were
taken using long cone parallel technique,
customized bite, metal rod and parallel dental
film positioning system.

Surgical procedures:

A full thickness open flap surgery was performed.
The incision was extended to interproximal line
angles of teeth to provide adequate flap reflection,
complete debridement of exposed root surfaces was
performed by a combination of ultrasonic and hand
instrumentation. Group A patients received open
flap debridement alone, Group B patients received
open flap surgery plus Tricalcium phosohate
bone graft plus collagen membrane (Fig.1, 2), the
flaps were sutured coronally with 4/0 absorbable
polyglycopeptide surgical suture with sling or
horizontally interrupted sutures.

Post-surgical instructions and medications:

Patients were placed on systemic antibiotic, anal-
gesic for one week and mouth wash for 4 weeks,
Patients were advised with repeated application of
an ice pack over the area of the face related to the
surgery for one day to avoid post-surgical edema.
In the 1st week post surgically patients were
asked to avoid sticky, spicy, hard and crispy food.
The patients were instructed to discontinue tooth
brushing around the surgical sites during the initial
10 days after surgery.

Post-surgical Evaluations:

1. All patients were evaluated clinically by
following measurement plaque index (PI),

gingival index(GI), vertical probing depth
(VPD), Clinical Attachment Level (CAL) were
recorded at 3 ,6,9 and12 months post surgically.

2. Standardized periapical radiographs were

repeated at3, 6, 9 and 12 months postsurgical
(Fig. 2).

Fig. (1) A. intrabony pocket, B. B-TCP plus Collagen
membrane placement in the defect.

Fig. (2) Show intrabony defect at base line and 12 months
postsurgically after treatment with 3-TCP plus collagen
membrane.

Statistical analysis:

The data were collected, tabulated and
statistically analyzed by IBM® SPSS® Statistics
Version 20 for Windows using ANOVA test. 1-Data
were explored for normality using Kolmogorov-
Smirnov and Shapiro-Wilk tests, Plaque index
and Gingival index data showed non-parametric
(not-normal) distribution, while Pocket depth,
CAL and Bone density data showed parametric
(normal) distribution. 2-Pearson test was used to
test the correlation between different variables. The
significance level was set at P<0.05.
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RESULTS

Table (1) Demonstrate the statistical comparisons
of clinical parameters at time intervals, baseline, 6
month and 12 month in group A and group B:

Parameters | Intervals | Group A Group B | p-value
Baseline | 0.39+0.19 | 0.43+0.15 | 0.591ns
6m | 0452011 | 040013 g3gn
0.13
PI
12m 0.62+0.09 | 0.63+0.12 | 0.905ns
p-value | <0.001* <0.001*
Baseline | 0.26+0.13 | 0.27+0.12 | 0.488ns
Gl 6m 0.37+0.07 | 0.43+0.13 | 0.261ns
12m 0.63+0.09 | 0.59+0.12 | 0.410ns
p-value | <0.001* <0.001*
Baseline | 7.08+0.65 | 6.94+0.82 | 0.677ns
6m 6.32+0.61 | 4.22+0.72 | <0.001*
PD 12m 5.70+0.72 | 3.61+0.66 | <0.001*
p-value | <0.001* <0.001*
Baseline | 5.38+0.46 | 5.56+0.77 | 0.534ns
CAL 6m 4.79+0.48 | 3.03+0.57 | <0.001*
12m 4.19£0.51 | 2.41+£0.52 | <0.001*
p-value <0.001* <0.001%*
Baseline |88.07+5.75 | 86.35+3.57 | 0.431ns
6m 96.15+£5.09 | 116.95+4.04 | <0.001*
dli’:l’:ify 12m | 103.60+6.26 | 12343435 | <0.001*
P-value <0.001%* <0.001*

Group a= open flap debridement alone Group b=
B-TCP + collagen membrane PI=plaque Index GI=
Gingival Index PD =pocket depth CAL= Clinical
Attachment Level BD=Bone Density significant*;
(p<0.05) ns, non-significant (p>0.05).
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DISCUSSION

The primary goal of periodontal therapy is the
maintenance of the natural dentition health and
comfortable function. When periodontal disease has
caused a loss of the attachment apparatus, optimal
care seeks to regenerate the periodontal tissues to its
pre-disease state. Different modalities such as bone
grafts and their synthetic substitutes have been used
in an attempt to gain this therapeutic end point *.

B-Tricalcium phosphate (B-TCP) has been
selected in the present study as bone replacement
graft to treat intraosseous defects, which is a
porous form of calcium phosphate, with similar
proportions of calcium and phosphate to cancellous
bone®. It’s a biocompatible and can use succefully
as osteoconductive material. In most cases, is fully
resorbed?.The material is well tolerated, and until
now, no adverse effects such as allergic reactions
or rejection of the particles have been reported
.Moreover, there is also evidence that it possesses
the potential to inhibit osseous resorption®.

Collagen membrane is bioabsorbable so we
used it to avoid a second surgical procedure
which is necessary to remove non-bioabsorbable
membranes, which put the newly formed tissues in
compromised situation. Moreover, flap elevation
for membrane removal may result in crestal bone
resorption?’, decrease coverage of the newly formed
tissue, thus interrupting the healing process®, and
increases risk of membrane exposure and bacterial
colonization which lead to inhibit healing®.

The plaque and gingival indices showed non-
significant difference between the test and control
groups. Within the test and control groups the
differences between the values at various time
intervals were significant. The results could be due
to the lack of improvement in homecare.

The probing pocket depth in the present study
indicated that the mean value of probing pocket
depth in group (A) was 7.08% 0.65 mm at baseline
that reduced to 5.7+ 0.72 mm following 12 months
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post-surgery. On the other hand, group (B) patients
recorded a mean value of probing pocket depth 6.94
+ 0.82 mm at baseline compared to 3.61 = 0.66
mm after 12 months post-surgery. These findings
indicated that B-TCP bone graft in combination
with collagen membrane appeared to be potential
modality in periodontal regeneration.

A similar finding was reported by D Trinath
Kishore et al 2013%° as they had result of pocket
depth improvement from 6.8+1.3 mm to 2.5+0.7
mm after 9 months post-surgery. The reduction
in probing pocket depth after treatment with
B-TCP+CM can be attributed to the reduction in
inflammation and shrinkage of the pocket wall due
to the placement graft material into which modify
the gingival tissue consistency and thereby impede
penetration of periodontal probe.

The clinical attachment level in the present study
indicated that the mean value of clinical attachment
level in group (A) was 5.38 = 0.46 mm at baseline
that reduced to 4.19 = 0.51 mm following 12 months
post-surgery. On the other hand, group (B) patients
recorded a mean value of clinical attachment level
5.56 £ 0.77 mm at baseline compared to 2.41 = 0.52
mm after 12 months post-surgery. These findings
indicated that B-TCP bone graft in combination with
collagen membrane may lead to favorable clinical
result .A similar findings was reported by D Trinath
Kishore et al 2013%° as they had result of clinical
attachment level improvement from 4.942.7 to1.8 +
2.4 mm after 9 months post-surgery. These findings
were in accordance with other studies®'*. The
gain in the clinical attachment level was attributed
to resolution of tissue inflammation, reformation
of collagen fibers and new attachment to the root
surface and bone fill.

The bone density in the present study indicated
that the mean value of bone density in group A was
88.07+ 5.75 mm at baseline that elevated to 103.60+
6.26 mm following 12 months post-surgery. On
the other hand, group B patients recorded a mean
value of bone density 86.35+3.57 mm at baseline

compared to 123.43+4.35 mm after 12 months
post-surgery. B-TCP bone graft in combination with
collagen membrane gives good results in periodontal
regeneration. A similar findings was reported
by D Trinath Kishore et al 2013°° but he made
radiographic evaluation for the changes in alveolar
bone was done as the methodology explained by
Charlene BK et al 1987** who measure the defect
fill . D Trinath Kishore et al 2013°° found the mean
defect fill was (97.4%) after 9 months post-surgery.

The results of the present study are consistent
with Garrett’s assessment that in controlled clinical
trials treating furcation defects and intraosseous de-
fects with non-absorbable and absorbable synthetic
graft materials have consistently demonstrated clin-
ical advantages beyond that achieved by debride-
ment alone®.

CONCLUSION

The combination of beta tricalcium phosphate
and collagen membrane exhibit an enhanced
synergetic effect in filling of the intrabony defect,
suggesting that B-TCP plus collagen membrane
may lead to improved clinical outcomes compared
to open flap debridement alone.
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