Comparative analysis of hyaluronan gel and xanthan-based chlorhexidine
gel, as adjunct to scaling and root planing with scaling and root planing
alone in the treatment of chronic periodontitis: A preliminary study
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Abstract

Aim: The aim of this study was to evaluate the effects of hyaluronan (HA) and chlorhexidine (CHX) gels as adjunct to scaling
and root planing (SRP) in the treatment of chronic periodontitis. Materials and Methods: Sixty patients within the age group of
30-65 years recruited to participate in the study were randomly equally divided into three groups. Complete SRP and subgingival
debridement were performed within 6 h in all the patients. For control (Group |) patients, SRP was the only treatment modality given;
for Group Il and Ill patients, at least 8 teeth with 4-8 mm probing pocket depth (PPD) were selected for subgingival application
of HA gel and CHX gel, respectively. Clinical periodontal parameters such as gingival index, PPD, and clinical attachment level
(CAL) were recorded at baseline and 3 months, whereas plaque index was recorded at baseline, 1 month, and 3 months. For
measuring systemic/hematological parameters, blood samples for laboratory tests for total leucocyte count (TLC), differential
leucocyte count (DLC), and C-reactive protein (CRP) were obtained using standard 2-mL syringe from each subject in all the three
groups at baseline, 24 h, and on the 1 month and 3 months post-baseline. Results: In all the three groups, a significant reduction
in PPD and gain in CAL were observed between baseline and 3 months follow-up (P< 0.05); however, at 3 months, change in PPD
and CAL was more in Group Il than Group Ill, but the difference was non-significant, and Group | (control) showed less changes
in PPD and CAL than both experimental groups. Only one patient revealed positive value for CRP at baseline only, and hence
could not be statistically analyzed. In all the three groups, the peak values for TLC count were observed at 24 h. At 1-month and
3-month intervals, a significant improvement in TLC and DLC counts was observed among the experimental (HA gel/SRP and
Xan-CHX gel) groups as compared to control group (SRP alone).
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Introduction

Scaling and root planing (SRP) is effective means of treating
and controlling periodontal disease; however, the ability of
the clinician to gain access to deep pockets often results in
a substantial variation in its effectiveness, and therefore to
compensate this technical limitations, and to prevent early
microbial re-colonization, the adjunctive use of antimicrobials
or anti-inflammatory agents may be indicated to ensure the best

Department of Periodontology, Saraswati Dental College and
Hospital, Lucknow, Uttar Pradesh, 'Narsinhbhai Patel Dental
College and Hospital, Visnagar, North Gujarat, India

Correspondence: Dr. Vivek K. Bains, Department of
Periodontology, Saraswati Dental College and Hospital,

233, Tiwari Ganj, Chinhat, Faizabad road, Lucknow - 227 105,
Uttar Pradesh, India. E-mail: doc_vivek76@yahoo.co.in

Access this article online

Quick Response Code:

Website:
www.contempclindent.org

DOI:
10.4103/0976-237X.111619

chance for clinical improvements.!"l The recent development
of sophisticated, subgingivally placed delivery systems has
provided the possibility of maintaining effective, intra-pocket
levels of antimicrobial agents for extended periods of time.

Advanced xanthan-based 1.5% chlorhexidine (CHX) gel
(CHLO-SITE®, Ghimas, Italy) is supplied in syringe (0.5 mL) with
a special needle having a blunt tip and a lateral opening. The
rationale for the adjunctive use of xanthan gum in a subgingival
gel carrier relates to the increased viscosity of the carrier and
in the bioadhesive properties of the polysaccharides, both of
which may limit the clearance of CHX (occluding effect) from
the periodontal pocket.? Hyaluronan (HA) gel (GENGIGEL®
Ricerfarma, Milan, Italy) is a novel product that contains high
molecular weight fraction of hyaluronic acid that is produced
by a non-animal-derived biotechnological process. Hyaluronan
is a linear polymer derived from two repeating disaccharide
subunits (D-Glucuronic acid and N-acetylglucosamine), and is
a natural constituent of the body’s glycosaminoglycan (GAG)
population.P Johannsen et al.”! reported that the adjunctive
use of hyaluronic acid after thorough mechanical debridement
potentially has major clinical benefits in terms of improved
healing after non-surgical periodontal (NSP) therapy.

Recent years have seen the revival of the concept that
periodontitis may have an etiological or modulating role in
other systemic diseases; however, there is still much debate
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regarding the nature and degree to which this may happen.*
Evidence has indicated that patients with severe periodontitis
have increased level of inflammatory and hematological
markers such as C-reactive protein (CRP),” white blood cells
(WBC) counts, and neutrophil counts, and it has also been
shown by many”! that SRP lowers systemic inflammation.
The aim of this study was to evaluate clinical and systemic
effects of CHX and hyaluronan gels as adjunct to SRP in the
treatment of chronic periodontitis.

Materials and Methods

This study was conducted in the Department of Periodontology,
Saraswati Dental College and Hospital, Lucknow (Uttar
Pradesh), India from December 2009 to June 2012. Ethical
clearance for the study was obtained from Saraswati Dental
College’s Human Research Ethical Committee. Motivated,
non-smoker, non-alcoholic patients with non-contributory
medical history suffering from generalized chronic
periodontitis were selected among the patients visiting the
Department of Periodontics for this randomized clinical study.
An informed consent was obtained after fully explaining
about possible risk and procedure.

Inclusion criteria

Patients between the age group of 30-65 years, who were
diagnosed as moderate to severe generalized chronic
periodontitis, having at least 20 teeth, minimum of 8 teeth
with probing pocket depth (PPD) of 4-8 mm, and should not
have received any antibiotic and periodontal therapy for past
6 months were included for the study.

Exclusion criteria

Patients with known allergy to hyaluronic acid and CHX,
pregnant women, and nursing mothers were excluded.
Teeth with periapical disease and sites with overhanging
restorations were also not included for the study.

Clinical parameters

Clinical parameters, PPD and clinical attachment level (CAL),
were measured using University of North Carolina (UNC)-15
probe (Hu-Fridey Instruments, Chicago, IL, USA) in the
periodontal pocket parallel to the vertical axis of the tooth
to nearest millimeter up to 1 mm. PPD, CAL, and gingival
index (GI) (Loe and Silness)!"” were recorded at baseline and
3 month, whereas plaque index (PI) (Silness and Loe)""" was
recorded at baseline, 1 month, and 3 months.

Systemic parameters

Vital signs, temperature (T), pulse (P), respiratory rate (R), and
blood pressure (BP) were recorded by digital thermometer and
digital BP apparatus. Serum levels of CRP were determined
using a latex slide agglutination method with commercially
available chair side kit (SPAN-CRP™, Span Diagnostic Ltd.).
Total leucocyte/WBC and differential leucocyte count (DLC)
were measured by digital machine (CELL-TECH™ Machine).

All systemic parameters were recorded at base line, after
24 h, 1 month, and 3 months.

Methodology

Sixty patients within the age group of 30-65 years were
recruited to participate in the study. Complete SRP and
subgingival debridement were performed within 6 hi'"l
using magnetostrictive ultrasonic scalers and tips No. TFI 3
and 10 (Cavitron, Dentsply), and Gracey curettes (Hu-Fridey
Instruments, Chicago, IL, USA). Local anesthesia in the form
of infiltration and spray were used as and when required.
After debridement, patients were randomly selected to form
control (Group I) and experimental (Group Il and Group II)
groups, consisting of 20 patients in each group.

For Group I (control) patients, SRP was the only treatment
modality given and eight teeth with 4-8 mm PPD were selected
for measuring the clinical parameters. For Group II patients,
at least eight teeth with 4-8 mm PPD received subgingival
application of hyaluronan (HA) gel. Selected teeth were
isolated and dried with cotton rolls. Prefilled hyaluronan gel
bulb was loaded into applicator. End of the bulb was cut and
placed into the selected periodontal pockets up to the gingival
margin (till material flowed out of sulcus) and coe-pak was
applied over the experimental sites. For Group Il patients,
at least eight teeth with 4-8 mm PPD received subgingival
application of CHX gel. Selected teeth were isolated and
dried with cotton rolls. Blunt needle of prefilled syringe
was inserted into the pockets in those sites that had been
randomly assigned to receive it and coe-pak was applied over
test sites. All the participated patients were asked to maintain
meticulous oral hygiene. Coe-pak applied was removed after
10 days.

For measuring systemic/hematological parameters, blood
samples for CRP, WBC, and DLC laboratory tests were
obtained by means of venous puncture from the antecubital
vein using a standard 2-mL syringe and analyzed at the
general pathology laboratory of Saraswati Dental College and
Hospital, Lucknow. Venous blood samples were obtained from
each subject in all the three groups at baseline, 24 h, and on
the 1 month and 3 month post-baseline. Serum levels of CRP
were determined using a latex slide agglutination method.
The test specimen (serum) is mixed with latex reagent and
allowed to react. If CRP concentration is greater than 6 mg/L,
a visible agglutination is observed. If CRP concentration is
less than 6 mg/L, then no agglutination is observed.

Statistical analysis

The statistical analysis was done using SPSS (Statistical
Package for Social Sciences) Version 15.0 Statistical Analysis
Software (SPSS Package Version 15.0, Lead Technology
Incorporated, USA). The values were represented in
Number (%) and Mean + SD. Statistical formulas were used:
Mean, standard deviation, Kruskal-Wallis H test, The Wilcoxon
signed rank statistic, and Mann-Whitney U test. P < 0.05 was
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considered statistically significant.
Results

All recruited 60 patients (30 males and 30 females, mean age:
38.17 years £ 8.84 years) completed the study uneventfully.
Over the following 3 months, no major changes in the
medical history (BP, 132.03 £ 16.74/80.93 £ 10.31 mm Hg; P,
78.6 = 11.44 beats/mins; T, 37.56°C £ 0.78°C, R, 16.8 £ 1.23
breath/min) were reported at the time of all the study visits.

Clinical periodontal parameters

Clinical periodontal parameters in the three study groups are
shown in Table 1. In all the three groups, minimum values for PI
and Gl were observed at 3 months and maximum at baseline.
Statistically, there was no significant intergroup difference at

different time intervals (P > 0.05). The mean change in the PI
was statistically significant (P =0.005) in all the three groups,
at both the follow-up intervals as compared to baseline.
Similarly, in all the three groups, the change in mean GI from
baseline to 3 month follow-up was significant statistically
(P < 0.05). In all the three groups, a significant reduction in
PPD and gain in CAL were observed between baseline and
3 months follow-up (P < 0.05); however, at 3 months, change
in PPD and CAL was more in Group Il than Group IlI, but the
difference was non-significant and Group I (control) showed
less changes in PPD and CAL than both experimental groups.

Systemic/hematological parameters

Among all the studied patients, only one patient revealed
positive value for CRP at baseline, and hence could not be
statistically analyzed. Mean values of systemic/hematological

Table 1: Clinical parameters, mean change, and between-group comparison of means of various parameters at different

time intervals of the three study groups

Clinical Group | Group I Group llI Significance of difference’
parameters (meantSD) (meantSD) (meantSD) 2 p

Pl (at baseline) 2.85+0.10 2.87+0.10 2.89+0.11 0.891 0.640

Pl (at 1 month) 1.33+0.16 1.27£0.19 1.37£0.08 1.901 0.387

Pl (at 3 months) 0.66+0.09 0.64+0.10 0.66+0.09 0.220 0.896

Gl (at baseline) 2.82+0.07 2.84+0.08 2.82+0.07 0.533 0.766

Gl (at 3 months) 0.66+0.19 0.62+0.14 0.66+0.18 0.215 0.898
PPD (at baseline) 5.90+0.27 5.93+0.60 5.95+0.31 0.085 0.958
PPD (at 3 months) 4.30+0.33 3.43+0.35 3.48+0.34 17.345 <0.001
CAL (at baseline) 6.10+0.38 6.13+0.54 6.15+0.36 0.106 0.948
CAL (at 3 months) 5.55+0.37 4.88+0.40 5.03+0.36 11.885 0.003
Mean change in Group | Group I Group 11l

clinical par.ameters Vean Vean Mean

;r?nn;:tis;:me © change+SD z P change+SD z P change+SD z P
Pl 2.19+0.17 2.809 0.005 2.23+0.18 2.807 0.005 2.23+0.16  2.814 0.005
Gl 2.16+0.22 2.844 0.044 2.22+0.19  2.840 0.005 2.15+0.21 2.871 0.004
PPD 1.60£0.27 2.827 0.005 2.50+0.42 2.829 0.005 2.48+0.32 2.825 0.005
CAL 0.55+0.16  2.877 0.004 1.25£0.20 2.913 0.004 1.13£0.27 2.821 0.005

Between-group

" ! Group | versus Group Il
comparisons in

Group Il versus Group Il Group | versus Group lli

clinical parameters* z P V4 P V4 P

Pl (at baseline) 0.586 0.579 0.393 0.739 0.914 0.383
PI (at 1 month) 1.051 0.315 1.301 0.218 0.40 0.971
Pl (at 3 months) 0.400 0.739 0.400 0.739 0 1

Gl (at baseline) 0.616 0.579 0.616 0.579 0 1

Gl (at 3 months) 0.197 0.853 0.475 0.684 0.235 0.853
PPD (at baseline) 0.911 0.393 0.788 0.796 0.234 0.853
PPD (at 3 months) 3.583 <0.001 0.727 0.739 3.546 <0.001
CAL (at baseline) 0.115 0.912 0.077 0.971 0.401 0.739
CAL (at 3 months) 3.050 0.002 1.059 0.315 2.712 0.007

PPD: Probing pocket depth; CAL: Clinical attachment loss; Gl: Gingival index; PI: Plaque index; TKruskal-Wallis test; *Wilcoxon signed rank test;

*Mann—Whitney U test; P<0.05, significant
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parameters at baseline, 24 h, 1 month, and 3 months, in three
study groups, are shown in Table 2. In all the three groups,
the peak values for WBC count were observed at 24 h and
minimum at 3-month intervals; a significant difference in
mean WBC count was observed in all the groups. Similarly,
among all the three groups, the peak values were observed
at 24 h, whereas minimum values were observed at 3 months
for neutrophil, eosinophil, and monocyte counts, whereas
slight decrease followed by increase in lymphocyte count
was observed at follow-up intervals.

Intra-group comparison

Mean change in systemic/hematological parameters in three
study groups at different time intervals is shown in Table 3.
In all the three groups, a significant change in mean values
of WBC count was observed between baseline to 1 month
and baseline to 3-month intervals (P < 0.05). Group II and
Group Il show more reduction in WBC count than Group I,
and Group Il showed more reduction than Group III, but it
was not significant. At all the time intervals, the change in
mean values of neutrophil count from baseline was significant
in all the three groups (P < 0.05). It was observed that mean
change in Group Il is greater than Group Il and Group I, and
changes in Group Il are greater than Group I.

Inter-group comparison
Between groups, comparison of means of various systemic

parameters at different time intervals is shown in Table 4.
For WBC and neutrophil counts, no significant difference was
observed between Groups I and II, and Groups I and III at
baseline, and at 24-h interval; however, the difference was
significant statistically at 1-month and 3-month intervals.
The mean levels of WBC count showed significant reduction
in all three groups after treatment.

Discussion

The aim of this preliminary investigation was to evaluate
the effects of NSP therapy, with or without the use of local
drug delivery (LDD) as an adjunct to SRP, on the clinical
periodontal and systemic or hematological parameters. It
cannot be ascertained that no interaction between LDD and
systemic/hematological parameters occurs, and thus it may
be hypothesized that there is possibility of drug absorption
from the local sites into the periodontal connective tissues,
and hence, into the systemic circulation. Primary outcome
of this study revealed that LDD (HA gel and CHX gel) used
as an adjunct to SRP can significantly improve the benefits
of SRP. Systemic/hematological markers associated with
chronic periodontitis significantly improve after SRP with or
without LDD. Secondarily, increase in CRP levels associated
with moderate to severe chronic periodontitis is less than
6 mg/L, as inferred by our rapid chair side diagnostic test kit.

Table 2: Systemic/hematological parameters in three study groups (in 103/pl)

Parameter Group | MeantSD Group Il MeanSD Group Il MeantSD Significance of difference’
x P
WBC (at baseline) 9.52+1.58 9.50+1.34 9.56+0.92 0.168 0.919
WBC (at 24 h) 9.62+1.43 9.54+1.21 9.58+0.92 0.037 0.982
WBC (at 1 month) 8.53+0.97 7.22+1.20 7.52+0.69 8.513 0.014
WBC (at 3 months) 8.49+1.03 6.87+1.20 7.17+0.62 11.057 0.004
Neutr (at baseline) 6.72+1.16 6.79+1.07 6.74+0.79 0.393 0.820
Neutr (at 24 h) 6.85+1.02 6.91+0.98 6.87+0.75 0.167 0.920
Neutr (at 1 month) 5.80+0.69 4.75+0.81 4.86+0.49 11.179 0.004
Neutr (at 3 months) 5.65+0.73 4.40+0.77 4.50+0.42 12.710 0.002
Lymp (at baseline) 2.18+0.85 2.15+0.28 2.3710.41 1.260 0.533
Lymp (at 24 h) 2.27+0.43 2.15+0.27 2.28+0.34 1.183 0.553
Lymp (at 1 month) 2.43+0.30 2.16+0.39 2.34+0.23 3.961 0.138
Lymp (at 3 months) 2.5310.35 2.24+0.44 2.42+0.20 3.396 0.183
Eosin (at baseline) 0.23+0.05 0.40+0.14 0.35+0.16 7.628 0.022
Eosin (at 24 h) 0.22+0.06 0.33+0.10 0.31+0.10 7.526 0.023
Eosin (at 1 month) 0.16+0.07 0.18+0.06 0.18+0.08 1.040 0.594
Eosin (at 3 months) 0.17+0.05 0.15+0.06 0.19+0.08 0.860 0.650
Mono (at baseline) 0.2240.12 0.16£0.07 0.1440.04 3.092 0.213
Mono (at 24 h) 0.26+0.09 0.15+0.06 0.14+0.06 10.282 0.006
Mono (at 1 month) 0.14+0.07 0.12+0.05 0.12+0.07 1.893 0.388
Mono (at 3 months) 0.14+0.06 0.09+0.03 0.09+0.03 10.799 0.005

WBC: White blood cells; Neutr: Neutrophils; Lymph: Lymphocytes; Eosin: Eosinophils; Mono: Monocytes; tKruskal-Wallis test; P<0.05; significant
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Table 3: Mean change in systemic parameters in three study groups (in 10%/ul)

Mean change Group | Group I Group Il
from baseline't Mean , , Mean , . Mean , .
changexSD changexSD change*SD

WBC (at 24 h) 0.10+0.24 1.880 0.060 0.04+0.28 1.006 0.315 0.02+0.13 0.486 0.627
WBC (at 1 month) -0.99+1.39 2.812 0.005 -2.28+0.88 2.803 0.005 -2.04+0.40 2.812 0.005
WBC (at 3 months) -1.03+1.27 2.805 0.005 -2.63+0.94 2.807 0.005 -2.39+0.62 2.807 0.005
Neutr (at 24 h) 0.134£0.25 -1.682 0.093 0.12+0.15 -2.244 0.025 0.14+0.10 -2.803 0.005
Neutr (at 1 month) -0.91+0.98 -2.803 0.005 -2.04+0.67 -2.803 0.005 -1.88+0.45 -2.803 0.005
Neutr (at 3 months) -1.07+0.92 -2.803 0.005 -2.39+0.72 -2.803 0.005 -2.24+0.62 -2.803 0.005
Lymp (at 24 h) 0.09+0.68 -1.070 0.285 0.00£0.21 -0.051 0.959 -0.09+0.22 -1.274 0.203
Lymp (at 1 month) 0.25+0.86 -1.172 0.241 0.01£0.34 -0.533 0.594 -0.03+0.33 -0.459 0.646
Lymp (at 3 months) 0.35+0.78 -1.376 0.169 0.09+0.45 -0.764 0.445 0.05+0.34 -0.051 0.959
Eosin (at 24 h) -0.01+0.06 -0.051 0.959 -0.07+0.13 -1.478 0.139 -0.04+0.12 -1.224 0.221
Eosin (at 1 month) -0.07+0.10 -1.886 0.059 -0.22+0.12 -2.701 0.007 -0.16+0.16 -2.803 0.005
Eosin (at 3 months) -0.06+0.06 -2.091 0.037 -0.25+0.12 -2.803 0.005 -0.16+0.16 -2.395 0.017
Mono (at 24 h) 0.05+0.11 1.376 0.169 -0.01+0.07 0.612 0.541 0.00+0.06 0.154 0.878
Mono (at 1 month) -0.08+0.15 1.785 0.074 -0.05+0.06 2.191 0.028 -0.02+0.08 0.663 0.507
Mono (at 3 months) -0.07+0.12 1.887 0.059 -0.08+0.08 2.193 0.028 -0.05+0.05 2.191 0.028

WBC: White blood cells; Neutr: Neutrophils; Lymph: Lymphocytes; Eosin: Eosinophils; Mono:

Table 4: Between-group comparison of means of various systemic parameters at different time intervals

Monocytes; f"Wilcoxon signed rank test; P<0.05; significant

Systemic parameters*

Group | versus Group Il

Group | versus Group Il

Group Il versus Group Il

V4 P V4 P z P
WBC (at baseline) 0.304 0.796 0.379 0.739 0.114 0.912
WBC (at 24 h) 0.114 0.912 0.189 0.953 0.076 0.971
WBC (at 1 month) 2.651 0.007 2.348 0.019 0.227 0.853
WBC (at 3 months) 2.878 0.003 2.808 0.019 0.530 0.631
Neutr (at baseline) 0.643 0.520 0.038 0.970 0.416 0.677
Neutr (at 24 h) 0.265 0.791 0.076 0.940 0.416 0.677
Neutr (at 1 month) 2.873 0.004 2.873 0.004 0.000 1.000
Neutr (at 3 months) 3.100 0.002 3.026 0.002 0.076 0.940
Lymp (at baseline) 0.605 0.545 0.265 0.791 1.209 0.226
Lymp (at 24 h) 1.097 0.273 0.379 0.705 0.756 0.449
Lymp (at 1 month) 1.929 0.054 1.173 0.241 0.870 0.384
Lymp (at 3 months) 1.740 0.082 1.023 0.306 0.983 0.326
Eosin (at baseline) -2.721 0.007 -1.814 0.070 -0.756 0.450
Eosin (at 24 h) -2.537 0.011 -2.117 0.034< -0.454 0.650
Eosin (at 1 month) -0.907 0.364 -0.832 0.406 -0.227 0.821
Eosin (at 3 months) -0.983 0.325 -0.076 0.940 -0.605 0.545
Mono (at baseline) 0.794 0.427 1.929 0.054 0.567 0.571
Mono (at 24 h) 2.423 0.015 3.024 0.002 0.416 0.677
Mono (at 1 month) 1.059 0.289 1.286 0.199 0.151 0.880
Mono (at 3 months) 2.647 0.008 2.990 0.003 0.151 0.880

WBC: White blood cells; Neutr: Neutrophils; Lymph: Lymphocytes; Eosin: Eosinophils; Mono: Monocytes; fMann—Whitney U test; P<0.05; significant

To overcome validity issues such as carry-over issues and
asymmetric disease distribution'’ and to evaluate systemic/

hematological inflammatory load due to periodontal disease
and NSP treatment, whole mouth design was used for this study.
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Both SRP alone (control group) and adjunctive use of HA
and CHX gels (experimental groups) resulted in statistically
significant reduction in the clinical periodontal parameters.
Improved Pl and GI were observed due to NSP treatment
(SRP with or without LDD) modalities, along with improved
oral hygiene practices commonly observed in the study
subjects.P! Similar to already published data,'3'8 this
study also revealed significant improvement in the PPD and
CAL after subgingival application of CHX gel as an adjunct
to SRP. In contrast to Xu et al.,"" but similar to our study,
Jentsch et al.,* Johannsen et al.,! and Pistorius et al,*'l also
reported significant improvement in gingival and periodontal
health after subgingival application of HA as an adjunct.
Improvement in clinical periodontal parameters in HA gel/SRP
group may be attributed to its ability to promote regeneration
and its anti-edema and anti-inflammatory properties that
positively influence the local inflammation.!' However, the
difference between the two experimental materials was
non-significant in our study.

Owing to its low-grade systemic inflammatory state, increased
concentrations of hematological and systemic inflammatory
markers is a well-established fact in the patients suffering from
periodontitis, when compared with healthy subjects.?>? This
study also demonstrated elevated systemic/hematological
parameters within the limits of normalcy at baseline in all
three groups. Also, local and systemic host responses have
been proposed to be elicited after SRP that would have aided
in eliminating local infection and promoting healing.*! Results
of this study revealed significant improvement in hematological
parameters after the NSP therapy using both LDD as an adjunct
to SRP and SRP alone. Comparisons of mean WBC count
between experimental and control groups at different time
intervals reveal no significant difference at baseline and at 24-h
interval. However, the difference was significant statistically at
1-month and 3-month intervals. Comparison between different
groups revealed more reduction in WBC counts in Group Il
(HA gel/SRP) followed by Group Il (Xan-CHX gel/SRP), and
least in Group I (SRP alone), both at 1 and 3 months. Although
comparative difference between both experimental groups
(Group Il and I1I) was not significant, both experimental groups
revealed significant difference from control group (SRP alone).

Similar to D’Aiuto et al.,!""! transient alterations of DLC count
(10%/uL) were also observed in this study at 24 h after the NSP
therapy in all the groups. Comparison of mean neutrophil
between various groups at different time intervals shows
no significant difference at baseline and at 24-h interval. At
1 month and 3 months, more reduction in neutrophil count
was more in Group Il (HA gel/SRP), followed by Group III
(Xan-CHX gel/SRP) and least in Group I (SRP alone). No
significant difference was observed between Groups Il and
11l at any time interval. Christan et al.” also proposed that
the significant reduction of leukocyte counts can be observed
3 months after the SRP.

No statistically significant difference was observed among
experimental and control groups at any time interval
for lymphocyte count; however, eosinophil count shows
significant difference between experimental and control
groups at 24 h only. For monocyte count, a statistically
significant difference was observed between control and
experimental groups at 24-h and 3-month intervals. None
of the other differences were significant statistically. D’Aiuto
et al." also reported statistically significant increase in the
number of circulating monocyte at 24 h, and decrease in
lymphocyte count after 24 h followed by significant increase
in lymphocyte number 1 month after SRP. Loos et al.,*!
Graziani et al.,” Sambashivaiah et al.,** and Rai and Anand,”!
reported improvement in hematological and inflammatory
markers after SRP. D’Aiuto et al.""l reported early increase in
the hematological parameters in the first few days to a week
after the periodontal therapy.

Significant difference in the systemic/hematological
parameter between the control and experimental groups may
be possibly due to the reduction in the systemic inflammatory
load that occurs due to the cumulative effect of SRP and
absorption of LDD from the local site. Furthermore, it might
be noted that increase systemic inflammation after SRP, as
reported by Graziani et al.,”? may have been ameliorated by
the anti-inflammatory effects of LDD.

Jentsch et al.” reported that absorption of HA through
gingival epithelium or skin could not be found. However,
their study used supragingival application of HA in gingivitis
patients. It is well established that diseased pocket wall
revealed progressive degenerative and necrotic changes
in the epithelium lead to ulceration of the lateral wall,
and thus exposure of the underlying inflamed connective
tissue.”™ Also, inadvertent or unintentional curettage that
followed SRP, resulting in removal of inflamed and pocket
epithelium.™ El-Sayed et al.”® reported that removal of
pocket lining facilitates placement of HA gel in direct contact
with connective tissue to perform its alleged beneficial effect.
Hence, subgingival application of LDD systems, immediately
after thorough SRP, may lead to absorption of the drug from
the local site, as reported in this study. Furthermore, coe-pak
at the experimental sites may have reduced the chances of
dilution and outflow of the drug by saliva and the gingival
crevicular fluid.”?”

Similar to our study, Nagaral et al.l*® also revealed that
estimation of serum CRP using a rapid chair side diagnostic
test kit with detection limit of 6 mg/L is not of any significance
in subjects with chronic periodontitis which signifies that
increase in CRP levels associated with moderate to severe
chronic periodontitis is less than 6 mg/L.

Multifold beneficial role of hyaluronic acid have been
proposed. In the initial stage of inflammation, it bonds
with the fibrin clot; stimulates production of cytokines by
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fibroblasts, keratinocytes, ameloblasts, and osteoblasts,
which promote inflammation; and activates inflammatory
cells, stimulating migration toward the lesion, phagocytosis,
and clearing of pathogens. Increased osteoblast activity by
stimulating differentiation and migration of mesenchymal
cells, and the physiochemical properties to keep the growth
factors responsible for tissue repair in situ by hyaluronic acid
have been reported. It is bacteriostatic toward Actinobacillus
actinomycetemcomitans, Prevotella intermedia, and Staphylococcus
aureus.”® These properties might reduce bacterial load in the
initial stages of healing, and hence, may resulted in better
improvement in HA gel/SRP group patients than SRP alone.
Similarly, dual-staged released antimicrobial property and
enhanced gel structure and substantivity due to cationic
charges of the CHX that can interact with the anionic charges
of the bioadhesive xanthan gum polymer in Xan-CHX gel? may
be responsible for better results as compared to SRP alone.

Limitations of the study

To evaluate systemic inflammation, readily available
hematological markers, in lieu of sensitive systemic
inflammatory markers such as IL-1, TNF-alpha, and IL-6, were
used. For the estimation of serum CRP, cost-effective rapid
chair side diagnostic test kit with detection limit of 6 mg/L
was used, instead of laboratory-assisted CRP detection kit
with detection limit of 0.1 mg/L. Also, our results are based
on short term, small sample size, and hence, it is suggested
that further long-term, large-sample size clinical trial using
more sensitive inflammatory markers may be required to
quantify the anti-inflammatory effect of LDD.

Future research directions

Beside improvement in clinical periodontal parameters by
SRP, LDD may influence systemic/hematological component
of the patients. To the best of our knowledge, no published
data have reported influence of LDD as an adjunct to SRP on
systemic/hematological components, although several reports
have confirmed that moderate to severe forms of periodontitis
are associated with a mild systemic inflammatory response,
as defined by raised serum concentrations of inflammatory
markers (CRP, IL-6), and standard periodontal treatment has
been shown to reduce the level of systemic inflammation,
thus giving strength to the concept that periodontitis
contributes to the systemic inflammatory burden of the
individual." This study signifies that SRP, with or without
LDD, reduces the systemic inflammatory load associated
with immuno-inflammatory response to bacterial plaque in
chronic periodontitis patients. However, these results can
be used as preliminary data to allow designing large-scale
interventional study.

References

1. Cosyn J, Wyn |. A systematic review on the effects of the
chlorhexidine chip when used as an adjunct to scaling and root
planing in the treatment of chronic periodontitis. J Periodontol

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2006;77:257-64.

Paolantonio M, D’Ercole S, Pilloni A, D’Archivio D, Lisanti L,
Graziani F, et al. Clinical, microbiologic, and biochemical effects
of subgingival administration of a Xanthan-based chlorhexidine
gel in the treatment of periodontitis: Arandomized multicenter trial.
J Periodontol 2009;80:1479-92.

Johannsen A, Tellefsen M, Wikesjo U, Johannsen G. Local delivery
of hyaluronan as an adjunct to scaling and root planing in the
treatment of chronic periodontitis. J Periodontol 2009;80:1493-7.
Ide M, Jagdev D, Coward PY, Crook M, Barclay GR, Wilson RF.
The short-term effects of treatment of chronic periodontitis on
circulating levels of endotoxin, C-reactive protein, tumor necrosis
factor-alpha, and interleukin-6. J Periodontol 2004;75:420-8.
Gani DK, Lakshmi D, Krishnan R, Emmadi P. Evaluation of
C-reactive protein and interleukin-6 in the peripheral blood of
patients with chronic periodontitis. J Indian Soc Periodontol
2009;13:69-74.

Fredriksson MI, Figueredo CM, Gustafsson A, Bergstrom KG,
Asman BE. Effect of periodontitis and smoking on blood leukocytes
and acute-phase proteins. J Periodontol 1999;70:1355-60.

Rai B, Anand SC. After scaling and root planing lower systemic
inflammatory and thrombotic marker of cardiovascular risk.
Middle-East J Sci Res 2007;2:54-6.

Hussain Bokhari SA, Khan AA, Tatakis DN, Azhar M, Hanif M,
Izhar M. Non-surgical periodontal therapy lowers serum
inflammatory markers: A pilot study. J Periodontol 2009;80:1574-80.
Christan C, Dietrich T, Hagewald S, Kage A, Bernimoulin JP.
White blood cell count in generalized aggressive periodontitis
after non-surgical therapy. J Clin Periodontol 2002;29:201-6.
Spolsky VW. Epidemiology of gingival and periodontal diseases.
In: Carranza FA, Newman MG, editors. Clinical Periodontology.
8" ed. Banglore: Prism Books Pvt Ltd; 1996. p. 65.

D’Aiuto F, Nibali L, Mohamed-Ali V, Vallance P, Tonetti MS.
Periodontal therapy: A novel non-drug-induced experimental model
to study human inflammation. J Periodontal Res 2004;39:294-9.
Hujoel PP, Loesche WJ. Efficiency of split-mouth designs. J Clin
Periodontol 1990;17:722-8.

Gupta R, Pandit N, Aggarwal S, Verma A. Comparative
evaluation of subgingivally delivered 10% doxycycline hyclate
and xanthan-based chlorhexidine gels in the treatment of chronic
periodontitis. J Contemp Dent Pract 2008;9:25-32.

Kranti K, Seshan H, Sameer Z. Clinical evaluation of topical
subgingival application of biodegradable xanthan based 1.5%
chlorhexidine gel for treatment on periodontal pockets. J Adv Dent
Res 2010;1:47-54.

Cosyn J, Sabzevar MM. A systematic review on the effects of
subgingival chlorhexidine gel administration in the treatment of
chronic periodontitis. J Periodontol 2005;76:1805-13.
Paolantonio M, D’Angelo M, Grassi RF, Perinetti G, Piccolomini R,
Pizzo G, et al. Clinical and microbiologic effects of subgingival
controlled-release delivery of chlorhexidine chip in the treatment
of periodontitis: A multicenter study. J Periodontol 2008;79:271-82.
Oosterwaal PJ, Mikx FH, van ‘t Hof MA, Renggli HH. Comparison
of the antimicrobial effect of the application of chlorhexidine gel,
amine fluoride gel and stannous fluoride gel in debrided
periodontal pockets. J Clin Periodontol 1991;18:245-51.
Vinholis AH, Figueiredo LC, Marcantonio Junior E, Marcantonio RA,
Salvador SL, Goissis G. Subgingival utilization of a 1%
chlorhexidine collagen gel for the treatment of periodontal pockets.
A clinical and microbiological study. Braz Dent J 2001;12:209-13.
Xu'Y, Héfling K, Fimmers R, Frentzen M, Jervge-Storm PM. Clinical
and microbiological effects of topical subgingival application of
hyaluronic acid gel adjunctive to scaling and root planing in the
treatment of chronic periodontitis. J Periodontol 2004;75:1114-8.
Jentsch H, Pomowski R, Kundt G, Gécke R. Treatment of gingivitis
with hyaluronan. J Clin Periodontol 2003;30:159-64.

Pistorius A, Martin M, Willershausen B, Rockmann P. The clinical
application of hyaluronic acid in gingivitis therapy. Quintessence
Int 2005;36:531-8.

Graziani F, Cei S, Tonetti M, Paolantonio M, Serio R, Sammartino G,

Contemporary Clinical Dentistry | Jan-Mar 2013 | Vol 4 | Issue 1

60



Chauhan, et al.: Effects of HA and CHX gels as adjunct to SRP in chronic periodontitis

23.

24.

25.

26.

27.

et al. Systemic inflammation following non-surgical and surgical
periodontal therapy. J Clin Periodontol 2010;37:848-54.

Loos BG, Craandijk J, Hoek FJ, Wertheim-van Dillen PM, van der
Velden U. Elevation of systemic markers related to cardiovascular
diseases in the peripheral blood of periodontitis patients.
J Periodontol 2000;71:1528-34.

Sambashivaiah S, Rebentish PD, Kulal R, Bilchodmath S. One
stage vs two stage non-surgical periodontal therapy and their
effect on WBC count. Int J Clin Dent Sci 2010;1:38-44.
Carranza FA, Camargo PM. The periodontal pocket. In.
Newman MG, Takei HH, Klokevold PR, Carranza FA, editors.
Carranza’s Clinical Periodontology. 11" ed. New Delhi: Elsevier
Publication; 2011. p. 127-39.

Fawzy El-Sayed KM, Dahaba MA, Aboul-Ela S, Darhous MS.
Local application of hyaluronan gel in conjunction with periodontal
surgery: A randomized controlled trial. Clin Oral Investig
2012;16:1229-36.

Abrishami M, Iramloo B, Ansari G, Eslami G, Bagheban AA,

28.

29.

Anaraki M. The effect of locally delivered xanthan-based
CHLO-SITE gel with scaling and root planing in the treatment
of chronic periodontitis: Microbial findings. Dent Res J
2008;5:47-52.

Nagarale G, Ravindra S, Thakur S, Setty S. Efficacy of a chairside
diagnostic test kit for estimation of C-reactive protein levels in
periodontal disease. J Indian Soc Periodontol 2010;14:213-6.
Vanden Bogaerde L. Treatment of infrabony periodontal defects
with esterified hyaluronic acid: Clinical report of 19 consecutive
lesions. Int J Periodontics Restorative Dent 2009;29:315-23.

How to cite this article: Chauhan AS, Bains VK, Gupta V, Singh GP,
Patil SS. Comparative analysis of hyaluronan gel and xanthan-based
chlorhexidine gel, as adjunct to scaling and root planing with scaling and
root planing alone in the treatment of chronic periodontitis: A preliminary
study. Contemp Clin Dent 2013;4:54-61.

Source of Support: Nil. Conflict of Interest: None declared.

Staying in touch with the journal

1)

2)

Table of Contents (TOC) email alert

Receive an email alert containing the TOC when a new complete issue of the journal is made available online. To register for TOC alerts go to

www.contempclindent.org/signup.asp.

RSS feeds

Really Simple Syndication (RSS) helps you to get alerts on new publication right on your desktop without going to the journal’s website.
You need a software (e.g. RSSReader, Feed Demon, FeedReader, My Yahoo!, NewsGator and NewzCrawler) to get advantage of this tool.
RSS feeds can also be read through FireFox or Microsoft Outlook 2007. Once any of these small (and mostly free) software is installed, add

www.contempclindent.org/rssfeed.asp as one of the feeds.

61

Contemporary Clinical Dentistry | Jan-Mar 2013 | Vol 4 | Issue 1



