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Abstract Objectives Periodontal debridement involves conventional scaling and root planing
(SRP) along with variant forms of adjunctive therapies. In the present clinical trial, we
investigated if the adjunctive use of HybenX gel or diode laser along with SRP could
provide a favorable outcome for the treatment of chronic periodontitis.
Materials and Methods The present study involved 60 subjects diagnosed with
chronic periodontitis who were randomly assigned as test groups (laser or HybenX) or
control group (SRP alone). The primary outcomes of the clinical trial were pocket
probing depth (PPD) and clinical attachment level (CAL), which was evaluated at
baseline and at third-month time interval. Additionally, secondary outcomes included
estimation of reduction in inflammatory mediators interleukin 1β (IL-1β) and tumor
necrosis factor α (TNF-α) in gingival crevicular fluid using enzyme-linked immunosor-
bent assay at baseline and third-month intervals.
Statistical Analysis Normality determination was checked using Shapiro–Wilk test.
Since the data was not normally distributed, nonparametric tests were applied. The
comparison of clinical parameters between the groups was analyzed with Kruskal–
Wallis test. Wilcoxon sign rank test was used to compare the pairwise comparison of
clinical parameters among the groups from baseline to third-month follow-up. The
inflammatory mediators at various time points were compared using a One-way
analysis of variance test, and the inflammatory mediators in each study group were
compared using a paired t-test.
Results Both the test groups demonstrated a decrease in PPD and CAL. However, the
HybenX group exhibited statistically significant reduction at the end of the third-month
study interval compared to the laser group and SRP alone. Further, the secondary
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Introduction

Periodontal root debridement is an integral constituent of
both nonsurgical and surgical pocket therapy that facilitates
predictable outcome of achieving gain in periodontal attach-
ment on formerly infected root surfaces.1 The strategic
optimal management for periodontitis involves scaling and
root planing (SRP) which has shown favorable outcome.2

However, this factual therapy does not provide complete
elimination of pathogenic biofilm, particularly in deep sub-
gingival environment and inaccessible areas resulting in
reinitiation of inflammatory process.

Periodontitis has been described as a host-mediated
disruption of microbial homeostasis and it is well under-
stood that by controlling inflammation either through con-
ventional mechanical therapy or pharmacological adjuncts,
there is a possibility to limit the infection.3Hence, adjunctive
therapies have been attempted to enhance the outcomes of
SRP in chronic periodontitis patients by specifically lowering
the periodontal pathogens.

Laser-assisted periodontal therapy has been acknowledged
as an adjunctive therapeutic arm due to its effective bacteri-
cidal effects and physical properties. The use of diode lasers
(wavelengths range from 800 to 980nm) has been widely
accepted in dental armamentariumbecause of its simplicity of
use and cost effectiveness.4 Evidently, it holds some benefits
with regard to periodontal therapy, that is, well absorbed by
melanin, hemoglobin, and chromophores.5 Also, scientific
evidence has exhibited its ability to control periopathogenic
bacteria, decrease systemic drug resistance, and undesirable
effects on the healthy periodontal tissue.6 In a systematic
review authored by Qadri et al,7 their observations rationalize
that mechanical periodontal instrumentation followed by
diode laser application led to the elimination of pocket epithe-
lium compared to conventional SRP.

Currently, the annotations presented by the American
Academy of Periodontology’s Best Evidence Consensus,
advocates that the available data is inadequate to ascertain
if lasers when used an adjunct or alone can provide similar
benefits as traditional periodontal therapy. Hence, more
randomized controlled studies are warranted to elucidate
their actual effects in comparison with SRP.8

Concurrent to the benefits of adjunctive therapy, an oral
tissue desiccant agent, HybenX (EPIEN Medical, Inc., Saint
Paul,Minnesota, United States), with a distinctive technology
have been marketed and used as a nonsurgical source of

periodontal therapy along with SRP. Its ability to express
high affinity for water permits denaturation and further
desiccation of the formed biofilm matrix. As a result, the
matrix contracts to detach it from the tooth surface.9HybenX
has also been used in treating oral lesions like recurrent
aphthous stomatitis and periodontitis.10,11 Hence, this par-
ticular property of the topical decontaminant was utilized
for further research to see if has an effective adjunct in the
elimination of plaque biofilm.

Furthermore, infective status within the pocket environ-
ment can be studied by estimating cytokine profile, which
are pivotal modulators of acute and chronic inflammatory
reactions. During periodontal tissue destruction, initiated by
specific bacteria, the cytokine network plays a crucial role on
the recruitment of specific immunocytes, control of patho-
bionts, and release of cytokines such as interleukin (IL)-1, IL-
6, IL-8, IL-10, IL-12, and tumor necrosis factor α (TNF-α).12,13

Additionally, specific positive correlation between IL-1β and
TNF-α in chronic periodontitis patients have also been
reported.14

Studies have evaluated the effects of HybenX and SRP as
an adjunct for the treatment of chronic periodontitis.15,16

However, our literature search found no studies which
compared the in vivo effects of laser and the oral desiccant
(HybenX) for the management of periodontal disease. Based
on the views summarized above and the available evidence,
the purpose of this present studywas to evaluate the effect of
SRP in combination with oral desiccant (HybenX) or laser
irradiation on the clinical parameters and inflammatory
mediators levels compared to SRP alone for the treatment
of chronic periodontitis.

The null hypothesis was at the third-month follow-up,
there were no variations between SRP plus HybenX or laser
and SRP alone.

Materials and Methods

This single-centered prospective randomized controlled
three-arm parallel experimental clinical study included
chronic periodontitis patients who visited the outpatient
unit in the department of periodontology. The protocol was
reviewed and approved by the Institutional Review Board
that was conducted in accordance with the Helsinki Decla-
ration of 1975 further revised in 2013 and prospectively
registered in the Clinical Trials Registry. The clinical trial
followed the CONSORT guidelines 2010 (►Fig. 1).17

outcome IL-1β and TNF-α analysis exhibited statistically significant reduction in all the
groups posttherapy.
Conclusion The adjunctive application of HybenX gel yielded an advantage compared
to laser and SRP for the treatment of chronic periodontitis.
Clinical Relevance Adjunctive use of the oral tissue desiccant (HybenX gel) combined
with SRP improved the periodontal pocket disinfection process and enhanced tissue
healing devoid of adverse effects.
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Case Selection
Systemically healthy adults (age group 30–55 years) whomet
the inclusion criteria (1) patients with localized moderate to
severe form of periodontitis with pocket probing depth (PPD)
� 6mmand clinical attachment level (CAL)� 3mm(as per the
2017WorldWorkshopon theClassificationof Periodontal and
Peri-implant Diseases and Conditions)18 and (2) presence of
minimumof20 functional natural teethwere recruited for this
study. The exclusion criteria involved participants (1) allergic
to sulfonated compounds, (2) history of systemic diseases, (3)
use of antibiotics/anti-inflammatory medications for the last
3 months, (4) pregnant and lactating women, and (5) con-
sumption of alcohol or smoking.

Study Design
The initial examinationwas carried out by the coinvestigator
(J.V.) in which total of 72 patients were screened and only
those who met the inclusion criteria were included in the
present study. Hence, only 60 patients matched the enrol-
ment criteria. Based on enrolment, a block randomization
was performed by using random sequence generation table.
A block size of 6 samples and an allocation ratio of 1:1 was
considered. Allocation concealment to the principle investi-
gator (A.R.) was achieved by using sealed coded opaque
envelopes for treatment allocation. The envelopewas opened
just prior to commencement of procedure. An investigator
who was not engaged in the collection, recording, or

Fig. 1 Study layout based on the Consolidated Standards of Reporting Trials (CONSORT).
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processing of data assigned the indicated sealed envelopes
before each treatment.

Theprinciple investigator (A.R.) documentedadetailed case
history for all the study participants on a standard pro forma.
An informed consent was taken from all the qualified patients
prior to the commencement of the clinical trial. Further,
baseline measurements of clinical parameters were recorded:
plaque index (PI) (Silness and Loe, 1964), gingival index (GI)
(Loe and Silness, 1963),19 bleeding on probing (BOP),20 PPD,
and CAL. Gingival crevicular fluid (GCF) was procured for
analysis of baseline inflammatory mediators.

Further, the study participants were randomly divided
into three groups and received one of the therapeutic
modalities described below:

Group 1: SRP with saline irrigation which served as control
group.

Group 2: SRP with soft tissue laser irradiation using fiber
size of 300 µm was performed in localized peri-
odontal pocket at a power of 0.8 Watts, energy
levels at 0.80 J/S. The mode of delivery was a
continuous pulse.

Group 3: SRP with additional use of HybenX gel which was
dispensed in a syringe. The needlewas inserted into
the deepest point of the pocket into which the gel
wasdeposited.Thetimerequired for thesessionwas
30 to 60 seconds and finally the diseased sulcuswas
irrigated with saline.

Post-treatment instructions: All the patients were trained
to follow the modified Bass tooth brushing technique with a
medium to soft toothbrush. They were specifically informed
to abstain from any other oral hygiene measures during the
trial period. The recall was scheduled after 1 month where
only PI and GI were recorded. At the end of thirdmonth, BOP,
PPD, and CAL were also assessed.21,22

GCF Sampling
The inflammatory mediators were analyzed in the GCF
samples. The diseased tooth site to be sampled was isolated
with cotton rolls and lightly air dried. A paper strip (Perio-
paper, Oraflow, Smithtown, New York, United States) was
gently placed for 30 seconds into the deepest point of the
pocket until a tissue resistance was felt. The samples were
eluted at 4°C overnight into 500 μL phosphate buffer saline.
Further, the paper strips were centrifuged at 400� g for
4minutes, and then removed. The supernatants were stored
at –80°C for the estimation of IL-1β and TNF-α levels.23

Immunologic Analysis
Enzyme-linked immunosorbent assay (ELISA) method using
an equation with software was used to determine the GCF
levels of IL-1β and TNF-α. Both these inflammatory media-
tors were estimated using human IL-1β and TNF- α ELISA Kit
(Clementia Biotech) as per the manufacturer’s instructions.

Statistical Analysis
As per the power analysis, the statistical data were analyzed
using SPSS software 20. The sample size was based on the

primary outcome variables which were reduction in PPD and
gain inCAL inall thethreeexperimentalgroups. Thesecondary
outcome included the changes in the inflammatorymediators
(IL-1β and TNF-α) in the groups. To achieve 80% power and
detect significant differences in the clinical parameters be-
tween the groups, a total of 16 patients per group were
required. To protect from possible dropouts, the sample size
was increased to 20 patients per group.

Normality determinationwas checked using the Shapiro–
Wilk test. Since, the data was not normally distributed,
nonparametric tests were applied. Friedman test was used
to compare the variables of PI and GI among the study groups
at different time intervals. The nonnormally distributed data
were expressed as median (interquartile range). The com-
parison of scores of GI, PI, BOP, PPD, and CAL between the
groupswas analyzedwith Kruskal–Wallis test.Wilcoxon sign
rank test was used to compare the pairwise comparison of
clinical parameters among the groups and three related
variables (BOP, PPD, and CAL) from baseline to the third
month. A one-way analysis of variance test was used to
compare the inflammatorymediators at different time inter-
vals and paired t-test was used to compare the inflammatory
mediators in each study groups. Statistical significance level
of p < 0.05 was considered significant.

Results

The present study aimed to evaluate the reduction in peri-
odontal pocket depth after the use of adjunctive mode of
therapies post-SRP and further to compare if either laser
therapy or HybenX provided better outcome. No participants
dropped out of the trial and the response ratewas 100% at all
recall visits. The mean age of patients was 42.33�6.18 years
which comprised of 34 males and 26 females (SRP alone
group: 13 males and 7 females, laser group: 9 males and 11
females, HybenX group: 11males and 9 females). No adverse
events were reported from the participants.

At baseline, clinical parameters were comparable across
the test groups. All participants displayed fair levels of PI and
GI scores at baseline which was upgraded to significantly
good levels at the end of the third month time interval
(►Table 1). But analysis of these parameters between the
study groups did not exhibit statistical significance
(p>0.05). The BOP was observed in all participants at
baseline which significantly returned to normal gingival
status at the end of the third month recall visit (►Table 1).
On comparison between the study groups, no statistical
significance was observed among the groups (p>0.05).

Primary Outcomes
PPD and CAL

The primary outcomes of the present trial were the PPD
and CAL, which at baseline presented a mean of 7.10�0.79,
6.95�0.83, and 7.15�0.81 in groups 1, 2, and 3. Following
treatment, a statistically significant reduction (6.25�0.72,
4.35�0.93, 3.70�0.66) was observed (►Table 2). On com-
paring these parameters between the study groups, a sta-
tistically significant difference was noted between SRP and
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Table 1 Comparison of PI, GI, and BOP between different time intervals in each study groups

PI N Mean (SD) Range Median (Q1–Q3) p-Value

SRP Baseline 20 1.26 (0.49) 0.3–2 1.1 (0.9–1.85) < 0.001�

One month 20 0.78 (0.40) 0–1.2 0.9 (0.58–1.08)

Third month 20 0.53 (0.39) 0–1 0.7 (0.05–0.9)

Laser Baseline 20 1.25 (0.35) 0.9–2 1.1 (1.03–1.4) < 0.001�

One month 20 0.85 (0.16) 0.6–1.1 0.9 (0.7–1)

Third month 20 0.48 (0.29) 0–1 0.4 (0.3–0.68)

HybenX Baseline 20 1.30 (0.43) 0.9–2 1.2 (0.93–1.78) < 0.001�

One month 20 0.97 (0.26) 0.4–1.4 1 (0.9–1.18)

Third month 20 0.58 (0.35) 0–1 0.7 (0.3–0.9)

GI

SRP Baseline 20 1.09 (0.37) 0.4–2 1 (0.9–1.18) < 0.001�

One month 20 0.72 (0.31) 0.3–1.1 0.8 (0.4–1)

Third month 20 0.38 (0.37) 0–1 0.25 (0.05–0.7)

Laser Baseline 20 1.01 (0.18) 0.7–1.3 1.1 (0.83–1.18) < 0.001�

One month 20 0.61 (0.13) 0.4–0.9 0.6 (0.6–0.7)

Third month 20 0.37 (0.09) 0.3–0.7 0.4 (0.3–0.4)

HybenX Baseline 20 1.29 (0.51) 0.4–2 1.1 (1–2) < 0.001�

One month 20 0.89 (0.47) 0.2–1.9 1 (0.4–1.08)

Third month 20 0.58 (0.38) 0–1.1 0.55 (0.3–0.98)

BOP

SRP Baseline 20 1.85 (0.88) 0–3 2 (1–2.75) < 0.001�

Third Month 20 0.75 (0.72) 0–2 1 (0–1)

Laser Baseline 20 2.00 (0.65) 1–3 2 (2–2) < 0.001�

Third Month 20 0.55 (0.51) 0–1 1 (0–1)

HybenX Baseline 20 1.90 (0.72) 1–3 2 (1–2) < 0.001�

Third Month 20 0.35 (0.49) 0–1 0 (0–1)

Abbreviations: BOP, bleeding on probing; GI, gingival index; PI, plaque index; SD, standard deviation; SRP, scaling and root planing.
�Denotes p< 0.05 Statistically Significant.

Table 2 Comparison of PPD and CAL between different time interval in each study groups.

PPD Treatment N Mean (SD) Range Median (Q1–Q3) p-value

SRP Baseline
3rd Month

20
20

7.10 (0.79)
6.25 (0.72)

6–8
5–7

7 (6.25–8)
6 (6–7)

< 0.001a

Laser Baseline
3rd Month

20
20

6.95 (0.83)
4.35 (0.93)

6–8
3–6

7 (6–8)
4 (4–5)

< 0.001a

HybenX® Baseline
3rd Month

20
20

7.15 (0.81)
3.70 (0.66)

6–8
3–5

7 (6.25–8)
4 (3–4)

< 0.001a

CAL Treatment

SRP Baseline
3rd Month

20
20

7.10 (0.79)
6.25 (0.72)

6–8
5–7

7 (6.25–8)
6 (6–7)

< 0.001a

Laser Baseline
3rd Month

20
20

6.95 (0.83)
4.35 (0.93)

6–8
3–6

7 (6–8)
4 (4–5)

< 0.001a

HybenX® Baseline
3rd Month

20
20

7.15 (0.81)
3.70 (0.66)

6–8
3–5

7 (6.25–8)
4 (3–4)

< 0.001a

Abbreviations: CAL, clinical attachment level; PPD, pocket probing depth; SD, standard deviation; SRP, scaling and root planing.
ap< 0.05 statistically significant, p> 0.05 nonsignificant.
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HybenX, inwhich the HybenX group (p<0.001) was found to
be more effective than SRP alone. Similarly, between the
HybenX and laser study groups, the HybenX group showed a
statistically significant improvement (p¼0.02) (►Table 3).

Secondary Outcomes
TNF-α and IL-1β

The levels of TNF- α and IL-βwere assessed in all the three
study groups at the scheduled time intervals which de-
creased after the interventions (p<0.05). Intergroup com-

parison showed TNF-α levels in the HybenX group reduced
significantly (►Fig. 2).

Discussion

The current trial was an attempt to explore the therapeutic
benefits of adjunctive procedures and its effect on diseased
tooth prognosis. The notable observations at the third-
month follow-up were statistically significant improvement
in all the clinical parameters in the experimental groups. This
beneficial effect could be attributed to the reinforced oral
hygiene instructions informed to the trial participants. PI, GI,
and BOP were assessed at regular study time intervals to
discern the oral hygiene status maintained by the subjects
during the study period and was found to be significantly
reduced during all the clinical evaluation periods.4,11,24,25

The primary outcome analyzed in this clinical trial was
changes in PPD and gain in CAL after the use of diode laser
and HybenX gel. These adjunctive therapies presented an
overall reduction that occurred postoperatively (thirdmonth
recall) compared to SRP alone.

Laser irradiation when used in permissible doses can be
advantageous, further its combination with SRP has the
potential to mend the diseased periodontal pockets com-
pared to mechanical therapy alone.

Participants who received the diode laser therapy pre-
sented statistically significant results when compared to SRP
alone at the end of third month recall period. These results
were in agreement with two independent studies authored
by Jia et al26 and Pai et al.27

Additional literature evidence, Yu et al concluded that
diode laser as an adjunct to SRP exerted better clinical
benefits and maybe proposed as an appropriate treatment
for periodontitis at short-term time intervals.28

Similarly, the use of chemo-desiccant revealed an overall
enhanced improvement in all the clinical parameters com-
pared to the SRP and laser groups.

Table 3 Comparison of PPD and CAL between study groups at each time interval

PPD Treatment N Mean (SD) Range Median (Q1–Q3) p-value

Baseline SRP 20 7.10 (0.79) 6–8 7 (6.25–8) 0.72 (NS)

Laser 20 6.95 (0.83) 6–8 7 (6–8)

HybenX® 20 7.15 (0.81) 6–8 7 (6.25–8)

3rd
Month

SRP 20 6.25 (0.72) 5–7 6 (6–7) <0.001a

Laser 20 4.35 (0.93) 3–6 4 (4–5)

HybenX® 20 3.70 (0.66) 3–5 4 (3–4)

CAL

Baseline SRP 20 7.10 (0.79) 6–8 7 (6.25–8) 0.72 (NS)

Laser 20 6.95 (0.83) 6–8 7 (6–8)

HybenX® 20 7.15 (0.81) 6–8 7 (6.25–8)

3rd
Month

SRP 20 6.25 (0.72) 5–7 6 (6–7) <0.001a

Laser 20 4.35 (0.93) 3–6 4 (4–5)

HybenX® 20 3.70 (0.66) 3–5 4 (3–4)

Abbreviations: CAL, clinical attachment level; NS, nonsignificant; PPD, pocket probing depth SD, standard deviation; SRP, scaling and root planing.
ap< 0.05 statistically significant, p> 0.05 NS.

Fig. 2 Comparison of tumor necrosis factor α (TNF-α) and interleukin
(IL)-1β between study groups.
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In view of the results obtained in the present trial, there
were clinical studies with contradictory reports. The use of
diode laser did not demonstrate any superior improve-
ment when compared to SRP alone.29 Likewise, Lombardo
et al did not observe any substantial change in the levels of
PPD and CAL while using the topical desiccant (HybenX)
along with ultrasonic debridement for chronic periodon-
titis therapy.11

Proinflammatory cytokines contribute significantly to
periodontal tissue damage, especially IL-1β and TNF-
α.30–32 In the present study, the levels of IL-1β and TNF-α
reduced significantly in all the three experimental groups
which were similar to the results demonstrated in previous
published studies.2,3,15,33

The present study revealed the beneficial role of HybenX
gel as intrapocket medicament owing to its ability to en-
hance clinical parameters and decrease the amount of proin-
flammatory markers especially TNF-α, which resulted in
statistically significant reduction. Scientific data suggests
that host response causes greater periodontal tissue loss
than bacterial damage. TNF-α was shown to have a vital
function in triggering the innatehost response and setting up
the host defense against periodontal bacteria.34

In contextwith the available literature and to thebestof the
authors’knowledge, this is thefirst clinical trial todemonstrate
comparative evaluation of clinical and immunological param-
eters after administration of HybenX and diode laser along
with SRP. The single application of laser or HybenX for
beneficial pocket eradication outcome is still unclear. Also,
the short duration (thirdmonth) follow-upmay be among the
main limitations of the present clinical trial.

Conclusion

All the three experimental study groups resulted in amena-
ble therapeutic development at the end of the third month
evaluator period compared to baseline. One application of
HybenX gel as an adjunct to SRP offered additional clinical
and immunological benefitswhen compared to laser and SRP
alone. Within the limitations of the study, the adjunctive use
of HybenX gel with SRP did yield beneficial results.
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