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ABSTRACT

Objective: To investigate the clinical effectiveness of adjunctive hyaluronic acid (HA) application to non-surgical periodontal treatment (NSPT)
on periodontal parameters and gingival crevicular fluid (GCF) volume in smoking patients with stage Il and grade C periodontitis.

Methods: Records of patients who underwent previously NSPT with or without HA gel application were reviewed. The clinical examinations and
radiographs of patients, which were collected, are used as data. At baseline, 1 and 3 months, periodontal parameters such as plaque index (PI),
gingival index (Gl), bleeding on probing (BOP), probing depth (PD) and clinical attachment level (CAL), and GCF volume were assessed.
Results: Total 20 patients (male/female: 15/5) were included in the study who met the eligibility criteria. For 10 of these patients only NSPT
was performed (Control group), the other 10 patients received NSPT with HA gel application (Test group). Intra-group differences in both
groups were significant in periodontal parameters: Pl (both, p<0.001), Gl (both, p<0.001), BOP (both, p<0.001), PD (both, p<0.05) and CAL
(both, p<0.05); and in GCF volume (both, p<0.05). No statistically significant differences were determined between the treatment groups at any
assessment time periods in any outcomes (all, p>0.05) nor in the changes (A) with time (all, p>0.05).

Conclusion: Compared to NSPT alone, the application of HA as adjunct to NSPT did not have any additional clinical effectiveness in smokers

having periodontitis.
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1. INTRODUCTION

Hyaluronicacid (HA)isanaturally occurring glycosaminoglycan
with a high molecular weight, which is existing in various body
fluids, including saliva, gingival crevicular fluid (GCF), serum
and synovial fluid. HA plays complex roles in maintaining
homeostasis in the body and regulating various biological
processes (1). It is also a major element of the extracellular
matrix of non-mineralized and mineralized tissues, such
as the skin, the joints, the eyes, and the periodontium (2-
4). HA shows bacteriostatic (5), anti-inflammatory (6),
fungastatic (7), osteoinductive (8, 9), anti-oedematous (10)
and pro-angiogenetic (11). To date, HA-based biomaterials
and exogenous HA have shown success in an extraordinarily
broad range of biomedical usage for the treatment of wound
healing and inflammation in ophthalmology, dermatology
and orthopedics (10).

Hyaluronan synthase enzymes in cells in periodontal tissues
(fibroblasts and keratinocytes in the gingiva and periodontal
ligament, cementoblasts in the cementum and osteoblasts in

thealveolarbone)synthesize hyaluronanin periodontaltissues
(12). It exists a higher amount in the periodontal ligament and
gingiva compared to the cementum and alveolar bone (10,
13-18). HA is a critical component in maintaining of healthy
periodontal tissue, the most abundant glycosaminoglycan
in the periodontal ligament matrix (19). Antioedematous,
anti-inflammatory and antibacterial effects of HA are also
demonstrated in the treatment of periodontal diseases (20).
HA is effective on the reduction of plaque index and sulcus
bleeding index in gingivitis patients (20, 21). However, there
are no differences in bacterial profile and clinical parameters
when HA was applied subgingivally as adjunctive to scaling
and root planning (SRP) in chronic periodontitis patients (22).
On the other hand several clinical studies and reports have
revealed additional clinical improvements in probing depth
(PD) reduction and clinical attachment level (CAL) gain after
the application of HA adjunctively to periodontal operation
(23-25). A systematic review (26) concluded that the use of
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HA as an adjunct to both SRP in chronic periodontitis patients
and surgical periodontal therapy provided positive effects on
the bleeding on probing (BOP), PD, CAL and bone fill. In a
recent systematic review and meta-analysis, it was stated
that adjunctive use of HA may improve the clinical outcomes
when used in conjunction with non-surgical and surgical
periodontal therapy (27).

Smoking is one of the main risk factors for the initiation and
progression of periodontal diseases. In addition to increasing
periodontal destruction, previous data revealed that smoking
also adversely affects the response to periodontal treatment
(28-30).

To the best of the authors’ knowledge, despite all
aforementioned unique properties, there is no information
about the effectiveness of HA as an adjunct to non-surgical
periodontal treatment (NSPT) in smokers with periodontitis.
Thus, the present retrospective study aimed to evaluate
the clinical effectiveness of HA as adjunctive to NSPT in
the management of periodontitis. The null hypothesis was
that additional HA gel application during NSPT would not
influence the outcomes in smokers.

2. METHODS

This retrospective clinical study was approved by Ethical
Committee of Clinical Studies in the Marmara University with
the reference number 2019-345.

2.1. Study Population

The data used in this study were extracted from the records
of subjects who received NSPT from July 1, 2018 to January
1, 2019 at the Periodontology Clinics, Marmara University.

The inclusion criteria of the subjects were as follows: (a)
systemically healthy, (b) periodontitis, (c) smoker (=10
cigarettes/day; >5 years), (d) aged between 18 and 65 years,
(e) not existed any kind of periodontal surgery. Subjects with
incomplete documentation and/or without at least 3-week
follow-up observation were excluded.

A total of 4625 patients’ data were screened and evaluated
based on the inclusion criteria. Among them, 4605 patients’
records were excluded from the study: 2778 patients had
systemic disease and/or were non-smoker and/or presented
presence of less than 16 teeth and/or gingivitis and/or history
of antibiotic, anti-inflammatory; records of 256 patients were
incomplete; 977 patients were not within the defined age
range. Thus, our study proceeded with records of 20 patients
who fulfilled the inclusion criteria. A written informed consent
form was obtained from all subjects before NSPT.

Radiographic (Fig 1) and clinical data of 20 enrolled subjects
were retrieved and the procedures and follow-up sessions
were reviewed in their records, retrospectively. The patients
included in study comply with the periodontitis stage IIl with
regard to the extent and severity and grade C depending on
the smoke (31). The same treatment protocol was applied to

the clinical records of patients, who underwent either only
NSPT or HA gel as adjunct to NSPT, as detailed below.

Figure 1. Radiographic view of one of the patient

2.2. Treatment protocol

Participants received oral hygiene instructions 1 week
before the experimental period. At baseline, 1 and 3 months
clinical parameters were recorded and GCF samples were
collected. The GCF samples were collected from four distinct
deeper pockets with standardized paper strips (PerioPaper,
Proflow, Amityville, NY) which inserted at 1 mm depth at the
entrance of the periodontal pocket, regardless of the PD, for
30 seconds following isolation of the sampling area. Strips
visibly contaminated with microbial dental plaque, saliva or
blood were excluded. A calibrated Periotron 8000 (OraFlow,
Inc., Smithtown, NY, USA) was used to measure the GCF
volume. SRP was performed with hand instruments (Gracey,
SG 5/6, 7/8, 11/12, 13/14, Hu-Friedy Mfg. Co., LLC, Chicago,
IL, USA) and an ultrasonic scaler (Cavitron®, BOBCAT® Pro,
Dentsply International, USA) in two separate sessions with
one week interval to both group. In the test group HA gel
(Periosyal, Teoxane SA, Geneva, Switzerland) was applied to
the gingival crevicular as an adjunct to NSPT in sessions. The
gel inside the syringe was appled with a needle that allows it
to reach the depth of the pocket until the pocket was filled
with gel. Following this procedure, patients were asked not
to eat or drink for one hour.

2.3.Data extraction

Clinical parameters in terms of plaque index (PI) (32),
gingival index (Gl) (33), BOP, PD, and CAL using the manual
periodontal probe (UNC15; Hu-Friedy, Chicago, IL, USA) were
considered at baseline, 1 and 3 months. The Pl and Gl were
scored at 4 periodontal sites and the PD, CAL and BOP values
were measured at 6 periodontal sites per tooth. The average
scores for the whole-mouth PI, GI, BOP, PD and CAL; and
GCF volume were calculated for each patient. The numerical
readings of GCF volume were converted into actual volume
(ul) with the reference to formulation obtained from the
standard curve.
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2.4. Statistical analysis Tablo 1. Baseline data of patients

SPSS 20 (SPSS Corporation, Chicago, USA) was used for il Uizl s e T

statistical analysis with a significance level of 5%. The
distribution for normality was checked via the Kolmogorov—
Smirnov test. The Mann-Whitney U, the Kruskal-Wallis
and Chi-Square tests were used to analyze intergroup
differences. The Wilcoxon signed-rank and Friedman’s test
were performed to check repeated measurements of clinical (Max-Min) 21-46 21-42 23-46
parameters.

(N=20) (N=10) (N=10)
Gender (F/M) 5/15 2/8 3/7 0.606*

Age (MeanSD) | 31.706.23 31.1046.02 32.3046.70 | 0.739"

*Chi Square, *Mann-Whitney U test, p<0.05

3. RESULTS The periodontal clinical parameters in the control and test

' . ) o groups are shown in Table 2. At baseline, clinical parameters for
In Table 1, the demographic data of subjects without significant all patients were similar for both groups (p>0.05). The 1 and 3

differences in gender and age (p>0.05) is presentefj- No months’ evaluations yielded significant reductions compared
adverse effects were reported throughout the study period. with the baseline values in all periodontal parameters in both

treatment groups (p<0.05).

Table 2: Overview of all examined parameters

Mean1SD DeltatSD

Time Point Control Group Test Group P* Control Group Test Group P*
(N=10) (N=10) (N=10) (N=10)
Clinical Parameters
PI Baseline 1.49+0.34 1.48+0.64 0.315
1% month 0.43+0.21* 0.26+0.35° 0.075 0.77+0.37 1.00£0.30 0.143
3" month 0.32+0.14* 0.19+0.17%® 0.105 0.18+0.09 0.15+0.14 0.075
Intragroup P value 0.000* 0.000*
Gl Baseline 1.26%0.29 1.52+0.46 0.874
1% month 0.49+0.28° 0.51+0.34° 0.143 0.77+0.37 1.00£0.30 0.218
3" month 0.32+0.22* 0.36+0.28%* 0.971 0.18+0.09 0.15+0.14 0.247
Intragroup P value 0.000* 0.000¢
BOP (%) Baseline 31.94+10.14 39.61+10.02 0.075
1% month 4.27+1.26° 4.3742.92° 0.481 27.6619.93 35.24+£10.71 0.190
3" month 3.41+0.70° 3.23+2.45° 0.529 0.86+1.53 1.14+1.85 0.529
Intragroup P value 0.000* 0.000*
PD (mm) Baseline 2.92+0.60 3.20£0.58 0.315
1% month 2.42+0.29° 2.35+0.56° 1.000 0.49+0.48 0.85+0.24 0.089
3" month 2.3610.33¢ 2.30+0.72° 0.853 0.06+0.14 0.05+0.42 0.529
Intragroup P value 0.000* 0.001*
CAL (mm) Baseline 2.98+0.58 3.35£0.54 0.165
1% month 2.48+0.28° 2.79+0.89° 0.436 0.55+0.49 0.56+0.55 0.912
3" month 2.43+0.28° 2.75+0.78° 0.436 0.06+0.18 0.04+0.15 0.796
Intragroup P value 0.002* 0.001*
GCF volume
GCF (x10° CFU/ml) Baseline 0.42+0.12 0.59+0.24 0.105
1% month 0.24+0.06° 0.34+0.15¢ 0.105 0.18+0.09 0.18+0.09 0.143
3 month 0.14+0.07* 0.24+0.14% 0.143 0.25+0.26 0.25+0.26 0.853
Intragroup P value 0.000¢ 0.002*

*Mann-Whitney U test, * Student-t test, *Friedman’s two way test

Pl: Plaque Index, Gl: Gingival Index, BOP: Bleeding on Probing, PD: Probing Depth, CAL: CAL: Clinical Attachment Level, GCF: Gingival Crevicular Fluid
“Wilcoxon Signed Rank, p=0.005, compared to the baseline, *Wilcoxon Signed Rank, p=0.008, compared to the 28th day, ‘Wilcoxon Signed Rank, p=0.005,
compared to the 28th day, “Wilcoxon Signed Rank, p=0.007, compared to the baseline, ¢Wilcoxon Signed Rank, p=0.028, compared to the baseline, 'Wilcoxon
Signed Rank, p=0.017, compared to the baseline, *Wilcoxon Signed Rank, p=0.007, compared to the 28th day
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No statistically significant inter-group differences were detected
in any of the clinical parameters at any time points (all, p>0.05)
and no significant differences in the changes (A) of clinical
outcomes between baseline and 1 month (all, p>0.05) or
changes between 1 and 3 months (all, p>0.05).

The mean values of GCF volume were similar in both groups
at baseline and the treatments led a significant reduction
in the GCF volumes (pl) in both groups at 1 and 3 months
(p<0.05) (Table 1). Comparisons between baseline and follow-
up measurements, and changes (A) revealed no significant
differences in GCF volume between control and test groups
at all evaluation time periods (Table 1).

4. DISCUSSION

The present study aimed to evaluate whether the use of
HA gel may improve the outcomes obtained by NSPT in
smoking patients periodontitis. NSPT is the most usual
periodontal therapy that is effective in reducing PD, BOP and
improving CAL (34-36). Smoking patients with periodontitis
are a therapeutically challenging subpopulation who may
not respond to periodontal treatment as favorably as
non-smoking patients (37-40). Generally, the outcomes
have indicated that smoking promotes an unfavorable
clinical response such as less PD reductions and lower
clinical attachment gains after non-surgical and surgical
periodontal treatments. As the smoking decreases the
clinical effectiveness of SRP, some previous researches have
suggested the use of therapeutic approaches such as local
or systemic anti-inflammatory and antimicrobials agents as
an adjunct to augment mechanical treatment to enhance
the effects of initial periodontal treatment in smokers (41-
43). Considering the potential side effects of antibiotics
together with limited benefits of short-term duration, in
this study, the effect of HA application in addition to NSPT
was evaluated. In a systematic review (26), it is concluded
that most of clinical studies (44, 45) described a beneficial
effect of HA with statistically significant reduction in BOP
(2.28-19.5%), PD (0.2—0.9 mm) and CAL gain comparing to
controls; it was also reported that there were no side effects.
Similarly, in a recently published meta-analysis (27) revealed
that non-surgical treatment with adjunctive HA resulted
in additional PD and BOP reduction (mean -0.36 mm and
-15%, respectively) and CAL gain (mean 0.73 mm) compared
with conventional SRP after 3 months. In the present study,
NSPT with and without HA gel application resulted in an
improvement in all clinical parameters. A similar positive
change of all periodontal parameters in both groups shows
that HA has no adjunctive clinical effect in smokers with
periodontitis. The result of study is consistent with Xu et al.
(22) who studied with chronic periodontitis population and
did not find any difference in PD, BOP and CAL between test
and control groups at 6 and 12 weeks follow-up after NSPT
with or without HA gel. Engstrom et al. (46) also reported
no difference in PD between the groups at 6 and 12 months
after SRP. Furthermore, there is no study evaluating the use

of HA in additional to NSPT in smokers, for that reason we
cannot directly compare our results.

GCF, is a biological fluid used to assess the clinical status of
periodontal tissues, is important for providing site-specific
data. GCF also helps to evaluate periodontal tissue formation
and destruction, disease activity and treatment effectiveness
(47). In this study, the assessment of GCF samples throughout
the study period aimed to support the clinical evaluation.
The volume of GCF has been shown to be associated with the
status of periodontal disease and is an indicator of gingival
inflammation (48). A positive relationship between gingival
inflammation and GCF volume has been reported (47, 48),
as well as result of periodontal treatment, with reduced
periodontal inflammation, a decrease in GCF volume is
expected (49). Kanmaz et al. (50) reported similar volumes
of GCF sample at baseline in the smoker and non-smoker
patients with periodontitis stage Ill or IV, and grade C and
significant reduction in the volumes of GCF following NSPT
in both groups at 1-, 3-, and 6-months. Similarly, in this study
it was found that both groups exhibited a significant and
similar reduction in GCF volume throughout the 3-month
study period.

Small sample size and the absence of a positive control group
including placebo gel application may be the limitations of
the present study. On the other hand, the outcomes obtained
from this study will make important contributions to the
limited information about the subject currently available in
the literature.

5. CONCLUSION

Within the limits of the present study, it may be concluded
that the additional HA gel application to NSPT of smoker
patients with periodontitis may not demonstrate any further
contribution to the rehabilitation.
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