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ABSTRACT

Introduction: Dental plaque is the primary aetiological factor for periodontal disease. Scaling and root planing may fail to eliminate
periodontal pathogenic species because of limited access to the root surface and tissue-invading properties of some periodontal pathogens.
Considerable attention has been devoted to the possibility of using antimicrobial agents such as chlorhexidine to eliminate periodontal

pathogens with limited success. Studies show that boric acid has antibacterial and anti-inflammatory properties.

Objective: The aim of the study was to evaluate the efficacy of 0.75% boric acid when used as a subgingival irrigation agent as an adjunct
to oral prophylaxis in treatment of localised chronic periodontitis.

Methods: A total of 40 individuals who reported to the dental college with localised periodontitis (pocket depth of > 6 mm) participated in
the study. Plaque Index, Gingival Index and Probing Pocket Depth were recorded at baseline and one month post irrigation with either 0.75%

boric acid (Group I) or 0.2% chlorhexidine (group II). Intragroup comparison was done using student “t” test.

Results: Intra-group comparison in Group I and Group II showed significant results for reduction in Plaque Index, Gingival Index and
Probing Pocket Depth. Significant results observed for reduction of Probing Pocket Depth (<0.025) between the two groups - Plaque Index

(>0.54) and Gingival Index (>0.93) were non-significant one month postoperatively.

Conclusion: The results of this study suggest that 0.75% boric acid has similar efficacy as 0.2% chlorhexidine as a coadjuvant in the

treatment of periodontitis.
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INTRODUCTION

Dental plaque is the primary aetiological factor for
periodontal disease. Plaque control plays a significant
role in eliminating pathogenic organisms. Scaling and root
planing may fail to eliminate periodontal pathogenic species
because of limited access to the root surface and tissue-
invading properties of some periodontal pathogens.'?
Porphyromonas gingivalis, Treponema denticola, and
Tannerella forsythia are present in greater numbers
in subgingival plaque from patients with periodontitis
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compared with healthy individuals.? Considerable attention
has been devoted to the possibility of using antimicrobial
agents to eliminate periodontal pathogens. Antimicrobial
agents like chlorhexidine, have been used with limited
success in the treatment of periodontal disease.*®

Chlorhexidine, which has often been used as an adjunct
to mechanical therapy has a broad spectrum antimicrobial
activity. However, clinical benefits on the subgingival

microflora were shown to be limited.®

Boric acid [H3BO3-B(OH)3] is a colourless crystal/ white
powder that dissolves in water. In mineral form, it is called
sassolite. It has been used as an antiseptic, antibacterial,
insecticide, flame retardant, neutron absorber, and
precursor to other chemical compounds. A regulatory effect
of boron in the inflammatory and immune response also has
been demonstrated. Luan et al concluded that boric acid has
antibacterial and anti-inflammatory properties.” It reduces
the formation of an inflammatory infiltrate and bone loss
in rats, measured histologically and by micro-computerised
tomography.
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The objective of the present study was to evaluate the
efficacy of 0.75% boric acid as an adjunct to mechanical
plagque control in the treatment of localised chronic
periodontitis.

METHODS

A total number of 40 subjects were included in the study
in the age range of 30-60 years suffering from localised
chronic periodontitis attending the outpatient department
of Periodontology, Pacific Dental College and Hospital.
Ethical approval was obtained from Pacific Dental College
and Hospital, all subjects provided written informed

consent before their enrollment into the study.

Systemically healthy subjects with minimum of 20 teeth
present, who had Localised Periodontitis (Probing Pocket
depth >6 mm) were included in the study. Periodontal
treatment in the past 12 months, use of antibiotics or anti-
inflammatory drugs in the past six months, pregnancy or
use of oral contraceptives, smoking were excluded.

The following clinical parameters were recorded at baseline
and after one month: i) Plaque Index (PI, Turesky-Gilmore-
Glickman Modification of Quigley Hein Plaque Index);8
ii) Gingival Index (GI, Loe and Silness);9 iii) Probing
Pocket Depth was measured using a William’s graduated

periodontal probe (Figure 3, 4).

Boric acid 0.75% irrigation has been used as adjunct to
mechanical periodontal therapy in subjects with chronic
periodontitis. Boric acid 0.75% concentration is non-toxic to
human gingival fibroblasts and human periodontal ligament
fibroblasts.10 So, it was decided to use 0.75% concentration
of boric acid (pH 4.9) in our study. Boric acid powder 0.75
gm was measured by using analytic balance machine. Then
0.75 gm of boric acid was dissolved in 100 ml of distilled
water. Before clinical application, the boric acid solutions
were sterile filtered (0.22 pm) and dispensed in bottles
(Figure 1). At the time of clinical use it was transferred to

the water-pik irrigator (Dento India Pvt.Ltd, Figure 2).

Subjects were conveniently divided into 2 groups: Group I -
20 subjects underwent oral prophylaxis and were dispensed
10 ml of 0.75% Boric acid irrigation in the oral irrigator
(water pik irrigator) into the periodontal pocket for five
seconds; Group II - 20 subjects underwent oral prophylaxis
and were dispensed 10 ml of 0.2% Chlorhexidine irrigation
in the water pik irrigator into the periodontal pocket for five
seconds. Subjects of both the groups were recalled after one
month to evaluate the clinical parameters. Students ‘t’ test
was used for statistical analysis and p value was adjusted
at p>0.05.

RESULTS

In Group I, the mean plaque index score at baseline was
2.13 + 0.70 which reduced to 1.53
postoperatively. The reduction in mean plaque

+ 0.50, one month
index
score was found to be significant ( p< 0.0) In Group II, the
mean Plaque index score at baseline was 2.24 + 0.74 which
reduced to 1.6 + 0.35, one month postoperatively which was
also found to be significant (p< 0.02, Table 1). Intergroup
comparison showed non-significant differences in PI scores
at baseline and 1 month post-therapy. (Table 2, 3, Figure 1)

The mean gingival index score in Group I at baseline was
1.19 + 0.56 which reduced to 0.814 =+
postoperatively. On Intragroup comparison, the reduction

0.22, one month

in gingival index score between baseline and one month
postoperatively was found to be significant (p < 0.01). In
Group II, the mean gingival index score at baseline was 1.09 +
0.58 which reduced to 0.80 + 0.28 one month postoperatively.
The reduction in gingival index score between baseline and
1 month post-operatively was found to be significant (p <
0.006, Table 1). On intergroup comparison gingival index
score at baseline was non-significant (p = 0.59) and at one
month postoperatively was found to be non-significant
(p=0.93, Table 2, 3, Figure 2).

Table 1: Intragroup comparison of plaque index, gingival index, probing pocket depth at baseline and
one month postoperatively.

Group I

Clinical parameters

Plaque index 2.13+0.70 1.53+0.50
Gingival index 1.19+0.56 0.814+0.22
Probing pocket depth(mm) 06 5.60+0.55

Group II
0.01 (S) 2.24+0.74 1.62+0.35 0.02 (S)
0.01 (S) 1.09+0.58 0.80+0.28 0.006 (S)
0.002(S) 06 5.25%0.44 0.01(S)

Table 2: Intergroup comparisons of plaque index, gingival index, probing pocket depth at baseline and one month.

Plaque index 2.13+0.70
Gingival index 1.19+0.56
Probing pocket depth (mm) 06

2.24+0.74 0.65 (NS)
1.09+0.58 0.59 (NS)
06 0
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Table 3: One month post-operatively between Group I and Group II
Clinical parameters ‘ Group I ‘ Group II ‘ p value
Plaque index 1.53+0.505 1.61+0.35 0.54(NS)
Gingival index 0.81+0.199 0.80+0.28 0.93(NS)
Probing pocket depth (mm) 5.60+0.55 5.25+0.44 0.025(S)
1 M Group I 1 4_ M Group I 6 2_ M Group I
2.5 B Group II 7 W Group II 7 W Group II
2.13 2.24 1.2 1.19 6] 6_ 6
> 1.09
| i 1= H > 5.6
1.5 : 0.8. 0.814 0.8 5.6 :
1] 0.6 5.4 595
0.4 5.2
Uken 0.2 5]
0. : 0 4.8
Baseline 1 month post- Baseline 1 month post- Baseline 1 month post

operatively
Figure 1: Plaque index.

Figure 4: Boric acid 0.75% and chlorhexidine 0.2%.

5

Pre-operative 1 month Post-operative

Figure 6: Group I - Probing pocket depth.

The mean probing pocket depth was 6 mm in both the group
at baseline, which reduced to 5.60 mm =+ 0.55 mm at the end
of one month postoperatively in Group I. This reduction
of probing pocket depth from baseline to one month was
significant (p< 0.002). Whereas, in Group II it reduced to 5.25
mm + 0.44 mm and reduction of probing pocket depth was
significant from baseline to one month (p<0.01, Table 1 ).
On intergroup comparison probing pocket depth at baseline
was significant and 1 month postoperatively (p< 0.025)
significant (Table 2,3, Figure 3).

Figure 2: Gingival index.

operatively operatively

Figure 3: Probing pocket depth.

Pre-operative 1 month Post-operative
Figure 7: Group II - Probing pocket depth.

DISCUSSION

Antimicrobial effect of boron has been reported by Benkovic
et al.'® Inflammatory and immune response has been also
demonstrated by Luan et al.” In the present study, the
effects of sub-gingival boric acid as an irrigation agent
used as an adjunct to scaling and root planing in localised
chronic periodontitis was evaluated. Ince et al reported
that boric acid prevents oxidative damage by increasing an
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antioxidant agent, glutathione, its analog and by promoting
other neutralizing agents of reactive oxygen species.!' In the
present study there was a reduction in probing pocket depth
from baseline to one month when 0.75% boric acid was used.
However, Akalin et al also demonstrated in a study that
Lipid Peroxidation Levels, Total Oxidant Status may play
an important role in the pathology of periodontitis.'? This
situation may be the reason for reductions in probing pocket
depth and clinical attachment level which were observed
in both the groups. It has been suggested that boron may
have a regulatory role in the inflammatory or immune
response. Travers et al in boron supplement arthritis
reported that substantial improvement was observed in
subjective measures of joint swelling, restricted movement
and fewer analgesics were used for relieving pain.!* Saglam
et al also reported in a study that the use of boric acid
or chlorhexidine in periodontal pockets as an adjunct to
non-surgical periodontal treatment produces a significant
improvement in clinical parameters.'’ In the present study
also the mean probing depth at baseline in both the groups
was 6 mm. After one month, 1 mm reduction was recorded
clinically in both the groups. On Intragroup comparison,
boric acid shows significant reduction in probing depth.
The reduction which occurs is due to the anti-inflammatory
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