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ABSTRACT

Aim: The aim of periodontal surgery is complete regeneration.
The present study was designed to evaluate and compare
clinically soft tissue changes in form of probing pocket depth,
gingival shrinkage, attachment level and hard tissue changes
in form of horizontal and vertical bone level using resorbable
membranes.

Materials and methods: Twelve subjects with bilateral class 2
furcation defects were selected. After initial phase one treatment,
open debridement was performed in control site while freeze-
dried dura mater allograft was used in experimental site. Soft
and hard tissue parameters were registered intrasurgically. Nine
months reentry ensured better understanding and evaluation of
the final outcome of the study.

Results: Guided tissue regeneration is a predictable treatment
modality for class 2 furcation defect. There was statistically
significant reduction in pocket depth as compared to control
(p < 0.01). There is statistically significant increase in periodontal
attachment level within control and experimental sites showed
better results (p < 0.01). For hard tissue parameter, significant
defect fill resulted in experimental group, while in control group,
less significant defect fill was found in horizontal direction and
nonsignificant defect fill was found in vertical direction.

Conclusion: The results showed statistically significant
improvement in soft and hard tissue parameters and less gingival
shrinkage in experimental sites compared to control site.

Clinical significance: The use of FDDMA in furcation defects
helps us to achieve predictable results. This cross-linked collagen
membrane has better handling properties and ease of
procurement as well as economic viability making it a logical
material to be used in regenerative surgeries.
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INTRODUCTION

The aim of periodontal surgery is removal of inflammatory
component of periodontal disease. Previous periodontal
surgical procedures resulted in healthy but compromised
situation. With the advent of new surgical procedures and
biomaterials, we now aim at not only arresting periodontal
disease activity, but also regeneration of periodontium in
normal anatomical and functional relationship.1,2

The goal of periodontal therapy is redefined now as
complete regeneration of lost periodontal support (world
workshop of clinical periodontics 1989), the regeneration
requires three tissues to be finely integrated namely
cementum periodontal ligament and alveolar bone. This
selective repopulation of cells was termed by Gottlow as
guided tissue regeneration (GTR).3-5

The GTR technique required biologically inert materials
which did not hamper the healing process.6 The first
generation material used was ePTFE (expanded poly tetra
fluoro ethylene).3 This material was nonresorbable and
surgical reentry was required which would disturb the
delicate healing process.7-9

This prompted the introduction of second generation
resorbable membranes. Although other second generation
materials are available,3 their use is restricted by high cost,
especially in a third world country like India. On the other
hand collagen-based allograft like freeze-dried dura mater
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allograft (FDDMA) is easily available from suitable donors
at various mortuaries of general hospitals. Based on these
considerations, a study was designed to evaluate clinically
FDDMA in human furcation defect. Furcation maintenance
can be tricky and unpredictable and hence we need to aim
at complete obliteration of the defect.4,10

AIMS AND OBJECTIVES

1. To evaluate and compare clinically soft tissue changes
in form of probing pocket depth, gingival shrinkage,
vertical attachment level, horizontal attachment level
using GTR in mandibular class 2 molar furcations.

2. To evaluate and compare clinically hard tissue changes
in the form of vertical and horizontal bone level using
GTR in mandibuar class 2 molar furcations.

MATERIALS AND METHODS

In the present clinical study, 12 patients were selected for
the study who had bilateral furcation defect in mandibular
molars. Six female and male subjects participated in the
study with the age ranging from 30 to 47 years.

In the present study, soft and hard tissue parameters were
measured at initial and 9 months reentry.11

A silver amalgam restoration on the buccal surface along
with cemento-enamel junction (CEJ) was used as a
reproducible reference point.

Soft tissue parameters are in form of as follows:12

a. Probing pocket depth (PPD)
b. Gingival shrinkage (GS)
c. Probing attachment levels (vertical)—PAL-V
d. Probing attachment levels (horizontal)—PAL-H

SURGICAL PROCEDURE

In patients with bilateral defects, left side was assigned as
experimental and right side as control. The control site was
treated with open debridement while experimental sites were
treated with collagen-based membrane FDDMA.

The material used in this study was procured from tissue
bank associated with Tata Memorial Hospital, Mumbai.

After local anesthesia, sulcular insicions were given to
raise mucoperiosteal flap.13 This was followed by defect
preparation which includes removal of granulation tissue,
scaling and root planing.

Intrasurgical measurement: After bleeding was arrested
the horizontal bone level was recorded using an endodontic
rubber stopper on the periodontal probe and vertically
measured from reference point to the base of the defect.14,15

The placement of the membrane is such that it covers
the buccal entrance of furcation at CEJ, mesiobuccal line
angle of mesial root and distobuccal line angle of distal
root and approximately 5 mm of alveolar bone apical to
alveolar crest. The suturing of the membrane was carried
out using sling suturing technique.12

Coronal positioning of the flap was carried out to cover
the membrane by performing horizontal releasing incision
through the periosteum on the inner aspect of the flap.12

Surgical reentry was done at the end of the study to
expose the defects for direct visualization and assessment
of the repair. Hard tissue measurements were taken
following the previous guidelines.16,17

RESULTS

For studying, the changes in various parameters from
baseline to 9 months paired t-test was used. For between
the groups comparison from base line to 9 months student
t-test was used.

The Table 1 shows mean and standard deviation of
preoperative and postoperative and change scores of probing
pocket depth for both treatment groups. The above data
shows that there is statistically significant decrease in
probing depth from preoperative to 9 months in both the
treatment groups. Between the groups comparison is also
statistically significant.

The Table 2 shows mean and standard deviation in
control and experimental groups at preoperative and

Table 1: Comparison of mean change of PPD (probing pocket depth) from preoperative to 9 months

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 3.8 ± 0.788 2.6 ± 0.516 1.3 ± 0.67 **
Experiment 4.4 ± 0.516 2.1 ± 0.316 2.3 ± 0.483 **

**: P < 0.01 (Highly significant)

Table 2: Comparison of mean change in clinical probing attachment level vertical (PAL-V)

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 2.7 ± 0.483 2.1 ± 0.567 0.7 ± 0.674 *, **
Experiment 2.8 ± 0.421 1.4 ± 0.516 1.5 ± 0.527 **

*: P < 0.05 (Significant); **: P < 0.01 (Highly significant)
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9 months. Within the group comparison shows significant
gain in clinical probing attachment—vertical in both control
and experimental groups. The gain in clinical attachement
level (CAL) is significant when two groups were compared.

The Table 3 shows mean and SD of gingival shrinkage
at preoperative and 9 months and mean change for treatment
groups. The above observation reveals that GS in both the
groups is statistically significant. Comparison between the
groups also shows significant change. The inference is that
gingival shrinkage is significantly less in experimental
group.

Table 4 shows mean and SD of probing attachment gain
at 9 months in control and experimental sites. There is
statistically significant gain in probing attachment level in
both groups. Also between the groups comparison is
statistically significant.

The Table 5 shows mean and SD of vertical defect fills
at initial and surgical reentry. There is statistically significant
gain in experimental site and insignificant gain in
experimental sites. Between the groups comparison is
statistically significant.

The Table 6 shows mean and SD of horizontal defect
fill at initial and surgical reentry. There is statistically
significant gain in experimental site and insignificant gain
in experimental sites. Between the groups comparison is
statistically significant.

Graph 1 shows comparison of mean change of PPD,
PAL-V, PAL-H and gingival shrinkage while Graph 2 shows
comparison of mean change of vertical and horizontal defect
fill. All the parameters were recorded at baseline and finally
at the end of 9 months .

DISCUSSION

Collagen being a natural structural protein has always
remained an attractive option in biotechnology. Collagen
membranes possess unique properties that make them ideal
for GTR procedures. These properties are in form of
hemostasis, chemotaxis, ease of manipulation and
integration with gingival connective tissue.18-20

Collagen used in periodontal regeneration are cross-
linked. Cross-linking between fibrils helps the delay of
resorption to 6 to 8 weeks thus fulfilling the criteria of an
augmentation material.21-24 The present study compared the
use of FDDMA in comparison with open debridement
procedure. The closure of the flap was coronally displaced
to ensure least exposure of the barrier membrane.9

In the present study, the reduction in probing depth was
2.3 ± 0.483 mm in experimental site while 1.3 ± 0.67 mm
on control site. This results are in agreement with Wang
et al15 who observed a reduction of 2.84 ± 0.41 mm in
experimental sites. Gingival shrinkage, reduced
inflammation or improvement in the soft tissue attachment

Table 3: Comparison of mean gingival shrinkage from preoperative to 9 months

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 3.6 ± 0.516 4.9 ± 0.561 1.3 ± 0.483 **,*
Experiment 3.4 ± 0.516 4.3 ± 0.674 0.9 ± 0.316 **

*: P < 0.05 (Significant); **: P < 0.01 (Highly significant)

Table 4: Comparison of mean change in horizontal probing attachment gain (PAL-H)

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 4.2 ± 0.788 3.4 ± 0.699 0.8 ± 0.632 *, **
Experiment 4.2 ± 1.135 2.4 ± 0.843 1.8 ± 0.788 **

*: P < 0.05 (Significant); **: P < 0.01 (Highly significant)

Table 5: Comparison of mean change in vertical defect fill from preoperative to 9 months

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 8.5 ± 0.707 8 ± 0.816 0.5 ± 0.527 **
Experiment 8.5 ± 1.080 7.4 ± 0.966 1.1 ± 0.316 *

*: P < 0.05 (Significant); **: P < 0.01 (Highly significant)

Table 6: Comparison of mean change in horizontal defect fill from preoperative to 9 months

Group Preoperative (Mean ± SD) 9 months (Mean ± SD) Mean change

Control 4.4 ± 0.516 3.7 ± 0.674 0.7 ± 0.483 *, **
Experiment 4.9 ± 0.567 2.8 ± 0.918 2.1 ± 0.737 **

*: P < 0.05 (Significant); **: P < 0.01 (Highly significant)
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may have contributed in the results. Gingival recession is
an unavoidable outcome of any procedure and it was
measured at 0.9 ± 0.316 mm which was better than the
control site at 1.3 ± 0.48 mm. Wang et al 31noted a shrinkage
of 0.83 ± 0.29 mm in a 12 months study and our results
were comparable with other researchers.7,8,16,26

Attachment level gains were significant at the
experimental site and were comparable with other
studies.15,16,25,27-29 Horizontal furcation measurement
proved to be important indicator of success of furcation
treatment. Horizontal attachment was measured with the
help of Nabers probe and the gain of attachment was
1.8 ± 0.788 mm and 0.8 ± 0.632 in experimental and
control sites respectively. Vertical gain was in the form of
1.5 ± 0.527 mm. Here, the use of pressure sensitive probe
as well as stents would have increased the reproducibility
of the measuring parameters.30

Clinical hard tissue measurements can be placed between
noninvasive soft tissue measurements and hard tissue
biopsies. The reentry is generally quick, less invasive and
provides to the operator with direct visualization and
assessment of the site. Thus a combination of soft and hard
tissue measurements provide us with substantial information
about the possible outcome.

The effect of collagen membrane was quite evident and
the results were comparable with other researchers and
substantial horizontal and vertical gain was observed.
The positive effect of collagen was evident in form of 2.1 ±
0.737 mm which was in agreement with results seen by
others,20,23 vertical defect fill was in form of 1.1 ± 0.316 mm.
In hard tissue measurements, factors that may contribute in
the result variation are, probing methods, force used, time
of reentry, alveolar crest resorption. Here, the last factor
may be miscalculated as defect fill rather than actual gain.

CONCLUSION

The following conclusions were drawn from the present
study:
1. GTR is a realistic and predictable treatment modality

for grade 2 furcations.
2. There was gingival shrinkage in both experimental and

control sites.
3. There was statistically significant reduction in pocket

depth as compared to control (p < 0.01).
4. There is statistically significant increase in periodontal

attachment level within control and experimental sites
showed better results (p < 0.01) for hard tissue parameter
significant defect fill resulted in experimental group
while in control group less significant defect fill was
found in horizontal direction and nonsignificant defect
fill was found in vertical direction.

5. The findings of this study yielded significantly greater
improvement of parameters in experimental sites
compared to open debridement.
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