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Assessment of the Efficacy of Periodontal Tissue Regeneration
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Clinical Comparative Study

Mohammad Jalaluddin?, Rajanna KV Patel?, Sultan A Almalki®, Preethi Nagdev?, Rincy Roshan®, Roshan R Varkey®

ABSTRACT

Aim:The present study aims to assess the efficacy of non-resorbable and bioabsorbable guided tissue regeneration (GTR) membrane periodontal
tissue regenerative methods.

Materials and methods: Thirty teeth taken from 20 patients (8 males and 12 females) within the age range of 20-55 years having chronic
periodontitis were enrolled in this trial. All the enrolled patients underwent phase | therapy which included scaling and root planing performed
in two sittings by a single practitioner. Patients who fulfilled the selection criteria entered the study and were randomly allocated to the
three groups. Group I: control group, group Il: patients who received a non-resorbable GTR membrane, and group llI: patients who received a
bioabsorbable GTR membrane. The clinical parameters that were documented at baseline, 3 months, and 6 months postoperatively were the
gingival index, plaque index, and probing depth (vertical and horizontal) for all the three groups.

Results: The mean gingival index score was 1.64 £ 0.32 in group Il at baseline, which decreased to 1.20 + 0.10 at 6 months postoperatively.
The plaque index reduced from 1.36 + 0.46 at baseline to 1.04 + 0.01 at 6 months postoperatively. The vertical and horizontal probing depths
demonstrated a statistically significant difference between all the three groups.

Conclusion:The present study established that both membranes resulted in clinically and statistically significant improvements in the treatment

of grade Il furcation defects.
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INTRODUCTION

The periodontal treatment aims at effective elimination of
periodontopathic organisms, regulation of periodontal infection,
cessation of inflammation, and helps to repair the damaged
periodontal tissues. All these can be achieved by several
regenerative procedures. However, dismissal or treatment of the
infection should be the utmost goal, particularly in patients with
aggressive periodontitis.!

Various regenerative methods that can repair the tissues
destroyed by periodontal diseases include bone grafts, enamel
matrix derivatives, and the guided tissue regeneration (GTR)
membranes. Many animal and human trials that were previously
conducted have demonstrated that GTR-based non-resorbable
and bioabsorbable barrier membranes can probably restore the
attachment apparatus.?

GTRis a powerful surgical technique in which the area around
the root surface is mechanically protected with the help of a
barrier membrane and permit careful regeneration of the cells
of periodontal ligament by pluripotent cells.> Additionally, the
membrane helps to turn away the practical mechanical stresses
from the tooth and clot interface and permits the organization of
the blood clot to proceed in an uninterrupted manner during the
initial and the most important period of wound healing.*

There have been very few studies®® that have evaluated the
comparative regenerative efficacy of bioabsorbable membranes
and graft materials. Hence, the present study was piloted to
evaluate the efficacy of non-resorbable and bioabsorbable GTR
membranes in periodontal tissue regeneration in teeth having
grade Il furcation defects.
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MATERIALS AND METHODS

Thirty teeth, taken from 20 consented patients (8 males and
12 females), aged between 20 years and 55 years, suffering
from chronic periodontitis were selected from the Outpatient
Department of Periodontics, Kalinga Institute of Dental Sciences,
Bhubaneswar, India.
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Periodontal Tissue Regeneration with Different GTR Membranes

Patients who had the following conditions were included (1)
presence of good overall health and had no contraindication for
periodontal surgery, (2) absence of any known allergic reaction to
collagen products, (3) maintenance of good plaque control, (4) absence
of periodontal surgery since 1 year,and (5) vertical probing depth (VPD)
and horizontal probing depth greater than or equal to 4 mm.

The exclusion criteria were as follows: (1) patients with poor
oral hygiene, (2) use of cigarettes or any tobacco products, (3) use
of antibiotics at least T month prior to study, (4) teeth with poor
endodontic/restorative treatments or defects extending into
furcations and around the third molars, and (5) mobile teeth with
>grade Il mobility.

Initial Therapy

The enrolled patients underwent phase | therapy which comprised
scaling and root planing donein two sittings by a single operator (P6
Piezo electric scaler, BONART®, Taiwan R.O.C and GraceyCurrettes,
Hu Freidy®, Chicago, IL, USA), post which oral hygiene instructions
were given. After 4 weeks of phase | therapy, the patients were
recalled and evaluated to confirm the criteria for selection (Fig. 1).
The patients who fulfilled the selection criteria for the study were
randomly allocated to three groups.

Group I: Control Group

The surgical area was anesthetized with 2% xylocaine with 1:80,000
adrenaline. A full-thickness mucoperiosteal flap was reflected. The
furcation defect was completely debrided and roots were planed.
The surgical area was profusely irrigated. The horizontal extent
of furcation defect was measured along an imaginary line which
is tangential to the root surface to the horizontal component of
the defect at baseline. A spatula and dappen dish was used to
mix hydroxyapatite bone graft material (G-Graft) with saline. This
mixture was packed into the defect to completely fill it (Fig. 2). Later,
the flaps were repositioned and sutured back. The surgical site was
covered with periodontal dressing (Coe Pak®, GC America, Alsip, IL,
USA) and left for 7 days.

Group II: Non-resorbable GTR Membrane
[density polytetrafluoroethylene (d-PTFE) (Tef Gen-FD)]

After phase | therapy, 10 patients underwent periodontal flap
surgery as described above. After complete debridement of

Fig. 2: Placement of bone graft material

furcation defect, the hydroxyapatite bone graft material was
condensed and covered with THE non-resorbable GTR membrane
[d-PTFE (Tef Gen-FD)]. The flap was positioned back with sutures
to stabilize the membrane. Periodontal dressing was applied over
the surgical site and allowed to stay for 7 days.

Group lll: Bioabsorbable GTR Membrane (Healiguide)

After phase | therapy, 10 patients underwent periodontal flap
surgery as stated above. After thorough debridement of furcation
defect, hydroxyapatite bone graft material was condensed and
covered with the bioabsorbable GTR membrane (Fig. 3). The flap
was positioned back with sutures to stabilize the membrane.
Periodontal dressing was applied over the surgical site and allowed
to stay for 7 days.

All patients received antibiotics (625 mg of amoxicillin and
clavulanic acid tablet) and analgesics (ibuprofen 400 mg) for
5 days. The patients were advised to follow strict dietary instructions
and perform appropriate plaque control by rinsing with 10 mL
of 0.2% chlorhexidine gluconate two times a day for 2 weeks,
postoperatively. After 1 week of surgery, sutures were removed,
and postoperative assessments were done.

The clinical parameters that were documented postoperatively
include the gingival index, plaque index, and probing depth

Fig. 1: Grade Il furcation defect after initial therapy

676 |

I
The Journal of Contemporary Dental Practice, Volume 20 Issue 6 (June 2019) &

Fig. 3: Placement of bioabsorbable membrane
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(vertical and horizontal), for all the three groups, recorded at
baseline, 3 months and 6 months.

Statistical Analysis

The software that was used for the analysis was Statistical Package
for the Social Sciences (SPSS) 20. The mean difference between
the different groups was calculated using the analysis of variance
(ANOVA) test. The level of significance was set at 5%.

REesuLTs

The comparison of mean values of gingival indexes at baseline,
3 months and 6 months postoperatively is displayed in Table 1. In
group |, the mean gingival index score was 1.60 + 0.12, 1.49 + 0.20,
and 1.42 + 0.15, at baseline, after 3 months, and after 6 months,
respectively. No statistically significant difference was found
between the different time intervals. In group Il, the mean gingival
index score decreased from 1.58 £ 0.02 at baseline to 1.28 £ 0.10 at
6 months. Similarly, the mean gingival index score reduced from
1.64 £ 0.32 at baseline to 1.20 + 0.10 at 6 months in group Ill. A
statistically significant difference was found at different intervals
for both groups Il and Il

Table 2 displays the comparison of the mean value of plaque
indexes at baseline, 3 months, and 6 months. The mean plaque index
score reduced from 1.40 + 0.10 at baseline to 1.18 £ 0.28 at 6 months
ingroup I. In group I, the mean plaque index score decreased from
1.39+0.12 atbaseline to 1.10+ 0.10 at 6 months. In group lll, the mean
plaque index score reduced from 1.36 + 0.46 at baseline to 1.04 +
0.01 at 6 months. All the three groups demonstrated statistically
significant difference at different intervals.

The mean value for vertical probing depth that was recorded at
baseline in group I was 5.10 + 0.66, and this decreased to 3.90 + 0.01
at 6 months. Similarly, the mean values for vertical probing depth

Table 1: Mean value comparison of gingival index at baseline, 3 months
and 6 months

Groups Mean +SD  Fvalue pvalue
Gingival ~ Group | Baseline 1.60+0.12  8.980 0.08
index 3months  1.49+0.20
6 months  1.42+0.15
Group Il Baseline 1.58+0.02 9.145 0.01
3months 1.50+0.14
6 months  1.28+0.10
Group Il Baseline 1.64+032 8.662 0.01
3months 1.44+0.20
6 months  1.20£0.10

Table 2: Mean value comparison of plaque index at baseline, 3 months
and 6 months

Groups Mean+SD  Fvalue pvalue
Plaque  Groupll Baseline 140+0.10 8.124 0.01
index 3months  1.38+0.32
6 months  1.18+0.28
Group Il Baseline 1.39+0.12 8953 0.01
3months  1.22+0.09
6 months  1.10+0.10
Group Il Baseline 136046 9.176 0.01
3months 1.18 £ 0.46
6 months  1.04 +0.01
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Table 3: Mean value comparison of vertical probing depth at baseline,
3 months and 6 months

Groups Mean +SD  Fvalue pvalue
Vertical Group | Baseline 5.10£066 10.560 0.001
probing 3months  4.70+0.13
depth 6months 390 +0.01
Group Il Baseline 558+0.60 11.264 0.001
3months  4.02+0.17
6 months  3.28 +£0.11
Group Il Baseline 564+0.98 9.017 0.001
3months  4.10 £ 0.62
6 months  2.78 +0.31

Table 4: Mean value comparison of horizontal probing depth at baseline,
3 months and 6 months

Groups Mean +SD  Fvalue pvalue
Horizontal Group!| Baseline 4.80+0.33 11.120 0.001
probing 3months 350+ 0.21
depth 6months  2.55+0.19
Group Il Baseline  4.58+0.02 10.514 0.001
3months 3.50+0.14
6 months 2.89+0.16
Group Il Baseline 4.74+0.10 13.088 0.001
3 months 3.01+0.96
6 months 2.20+0.24

decreased from 5.58 +0.60t0 3.28 + 0.11 and from 5.64 £ 0.98 t0 2.78
+0.31,in groups Il and Il respectively. The intergroup comparison
of probing depths was found to be statistically significant (Table 3).
Table 4 shows the mean value for horizontal probing depth
recorded in group | at baseline as 4.80 + 0.33 which decreased to
2.55+0.19 at 6 months. In group ll, the values decreased from 4.58 +
0.02 to 2.89 + 0.16 and in group I, the values decreased from
4.74 +0.10t0 2.20 £ 0.24. Intergroup comparisons of the horizontal
probing depth demonstrated statistically significant difference.

Discussion

Gingival recession is a characteristic feature not only in people with
high levels of oral hygiene, but also seen in patients having poor oral
hygiene. Achieving expectable and esthetic coverage of the root
surface is an important aspect of periodontal treatment. The root
coverage procedure is useful in several other conditions, such as
elimination of plaque trap, reduction of root caries, and sensitivity.
Over the last few decades, various surgical procedures have been
recommended to attain root coverage on uncovered root surfaces.”

Recently, it has been demonstrated that regardless of the
surgical technique being used, good results can be obtained with
root coverage procedures, if the biological conditions that are
needed for root coverage are fulfilled (maintenance of interdental
soft and hard tissue height).®

The periodontal treatment aims to restore the periodontal
tissues that are damaged by the disease process via a predictable
method. Nevertheless, many conventional periodontal treatments
have led to inadequate repair because of the prompt growth of
gingival epithelium. Nyman et al.? and Stahl et al.'® have shown
that the use of GTR barriers excludes the epithelial and gingival
connective from the periodontal wound healing process, so as to
attain regeneration of the attachment apparatus.
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On the one hand, the non-absorbable d-PTFE membrane that
has been used in this trial has certain integral advantages over
the absorbable membrane. It provides the clinician with superior
control over the length of time as the membrane stays in place."
In general, the short coming of the non-absorbable membrane is
the requirement of second surgery for membrane removal. On the
other hand, d-PTFE is thick in form and does not mechanically lock
into the healing connective tissue, and, thus, can be removed by
engaging the edge of the membrane.

In addition to providing osteoinductive/osteoconductive
capacity for regeneration, bone grafts also maintain the space.
Khanna et al.”> demonstrated better results when bone grafts
were combined with the GTR membrane in the treatment of
grade |l furcation defects, yielded in comparison with the open
flap debridement procedure. Similar results were established by
Prathap et al.”* who demonstrated the combination of GTR and
bone grafts to be more efficacious than bone grafts alone in the
management of grade Il furcation.

During the treatment of furcation defect, the direct
measurement of horizontal attachment loss in the furcation
(horizontal bone fill) during surgical reentry is considered the
primary response variable. In this study, a statistically significant
improvement of horizontal bone fill was found in all the three
groups. Intergroup comparisons revealed a significant change in
all groups (p = 0.001). These findings are in comparison with the
results obtained by Pal et al.,'* Yukna and Yukna,'® and Blumenthal'®
who used a collagen membrane.

In this study, a significant reduction in probing depth, starting
baseline to 6 months postoperatively, was found. This was in
agreement with the findings of De Leonardis etal.”” and Tsao et al.'®
who demonstrated a significant difference in vertical bonefill in the
control group and test groups at 6 months.

Healiguide, an absorbable collagen membrane, has been
newly developed, particularly for periodontal regeneration. With
Healiguide, the need for a donor site is eliminated and it provides
limitless material availability. It does not induce immune response
and can, thus, be used safely in humans. When used in the treatment
of gingival recession defects, it aids in periodontal regeneration.
In contrast to other nonabsorbable barriers, Healiguide does not
require surgical removal, as it steadily integrates with the host
tissue. In the present trial, better improvement has been recorded
in the treatment of grade Il infrabony defects with the use of
bioabsorbable Healiguide. Sometimes, there could be a barrier
membrane contamination threat with the use of GTR, which
may either be due to exposure to the oral environment or to the
infection-prone healing wound. The barrier material establishes
an ecological habitat that is appropriate for the growth of, and
colonization by, the purported periodontopathic organisms,
which is attributable to its structural and textural characteristics.
This decreases the gain in the clinical attachment achieved with
surgery and also stops the organization and amalgamation with
the connective tissue.””

An effective prevention and treatment of periodontitis
relies upon active control of the dwelling microorganisms by
mechanical therapy combined with local or systemic antimicrobial
treatment.?°

The shortcomings of the present study were smaller sample
size, lack of any histological confirmation on the procedure-based
healing of the flap and the collagen membrane, and absence of
radiographic assessment.
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CoNcLUSION

The present study reported that both membranes result in clinically
and statistically significantimprovements in the treatment of grade
Il furcation defects, and this suggests that the success of the GTR
procedure is not only limited to the type of membrane material
used, but also related to many extrinsic factors, such as membrane
handling features, simple placement procedure, biological
acceptance, furcation defect morphology, and plaque control.
However, with regard to horizontal bone fill, the bioabsorbable
barrier membrane showed better results.

CLINICAL SIGNIFICANCE

GTR is used to regenerate lost periodontal structures, such as
cementum, periodontal ligament, and alveolar bone by means of
selective cell and tissue renewal of the periodontal wound. The GTR
procedure aids to limit or permit the repopulation of periodontal
defects and the neighboring root surfaces by cells from surrounding
tissue sources.
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