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ABSTRACT

Objective: The objective of the present
study was to compare the efficacy, in terms
of oral healing and post-surgical pain, in
a group of patients treated with an oral
application of 1% hyaluronic acid (HA)
together with 0.20% chlorhexidine (CHX),
compared to patients treated with placebo
and a third group treated with HA 0.20%,
CHX 0.20% + Panthenol.

Method: The study design is an analytical,
experimental, randomised, blind,
prospective longitudinal study. A sample
of 45 patients was randomised and divided
into 3 comparison groups of 15, with each
group receiving a different composition gel
after a dental extraction. The control group
received a gel of 0.20% hyaluronic acid and
0.20% chlorhexidine; the placebo group
was applied a gel of similar consistency
but without the active ingredients; and the
experimental group received a gel with 1%
hyaluronic acid and 0.20% chlorhexidine.
Efficacy variables were measured at 24, 48
and 72 hours and 7 days.

Results: For post-operative pain, we found
no statistically significant differences in any
of the groups analysed. For healing, the
group receiving 1% hyaluronic acid and
0.20% chlorhexidine had the best results
from a statistical point of view in the first
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24-48 hours compared to the other two
groups.

Conclusions: The results obtained seemed
to show that topical application of 1%
hyaluronic acid together with 0.20%
chlorhexidine influences soft tissue healing
positively after a tooth extraction; however,
it does not seem to have any beneficial
effects on post-operative oral pain.

KEYWORDS

Chlorhexidine; Hyaluronic acid; Healing;
Dental extraction.



INTRODUCTION

There are countless pharmacological chemicals used
in dentistry for different purposes (e.g. for antiplaque,
remineralisng, bleaching and desensitising) used in
various forms (e.g. mouthwashes, gels and varnishes).
There is scientific evidence about the role they play
as adjuvants for various dental treatments applied
in dentists to improve therapeutic response. The
properties required of these therapeutic oral process
adjuvants are specificity, efficiency, substantivity and
safety.

Chlorhexidine is the antiplaque agent of choice and
probably the most effective against gingivitis and
reducing dental biofilm, both inhibiting its synthesis
and preventing adhesion to teeth. The most common
form it is present in mouthwashes is chlorhexidine
digluconate. Based on the aforementioned properties
of this compound, its activity in consultations is in a
preventive, therapeutic and clinical sphere®?®.

Hyaluronic acid is a glycosaminoglycan consisting of
glucuronic acid and N-acetylglucosamine. Its two most
significant properties are as a lubricant and buffer
due to the large concentration of water it can retain,
conferring it extraordinary elasticity and acting as a
defensive barrier in tissues. The clinical qualities of
this product are based on improving tissue healing
and promoting angiogenesis, and re-epithelialisation
based on fibroblastic stimulation, increasing the
production of growth factors and biosynthesis of
various types of collagen. It is used in dentistry mostly
in direct application gels for soft tissue lesions in oral
cavities, where studies reveal a reduction in painful
symptomatology in the first 24 hours of application®.
It is worth mentioning that there are few studies
of hyaluronic acid applied in oral cavity soft tissues
compared with other products used regularly in the
mouthwash sector'®!*, The objective of this study was
to evaluate the effects of 1% hyaluronic acid/0.20%
chlorhexidine to treat post-surgical pain and promote
healing in dental alveoli.
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MATERIAL AND METHODS

This is an analytical, experimental, randomised, blind,
prospective, longitudinal study carried out according
to the Declaration of Helsinki. The San Carlos Clinical
Hospital Ethical Clinical Research Committee approved
the study with the Code 129RX and all patients were
properly informed about it and had to read and sign
an informed consent form before participating in the
study.

The patient selection was randomised by the data
sampling randomisation software, AleatorMetod.xls,
into the following study groups:

- Experimental (1% hyaluronic acid and 0.20%
chlorhexidine digluconate).

- Placebo.

(0.2%  hyaluronic  acid, 0.20%

chlorhexidine digluconate and panthenol).

- Control

All tubes containing the product applied in each group
were white and coded with a number unknown to the
operator. The relationship between the tube numbers
and their content based on the groups was established
oncethestudy ended with the data collection notebook.
The student was treated by the same operative at all
times to prevent bias in the measurements.

Patients were those who attended a clinical consultation
at the Centre for Advanced Studies in Implantology and
Oral Surgery in Madrid, and were candidates for dental
extraction in the positions and conditions required by
the study. All data were recorded in a data collection
notebook, including possible adverse effects.

The patient recruitment period was from February and
August 2018. Patients were included in the study based
on the inclusive criteria detailed below:

1.- Volunteers for the research project admitted
after the explanation and signing of the written
informed consent.

2.- Aged between 18-69 years of either sex.
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3.- Teeth extracted: Groups 15-25 and 35-45 due
to decay or periodontal disease without active
infection.

4.- People capable of understanding and carrying
out the instructions explained by the principal
investigator.

5.- Good physical condition, ASA | or I, not taking
medication.

6.- Patients collaborating with the programmed
appointments in the study.

The treatment to be performed was explained and
specific informed consent given, especially regarding
local anaesthesia and exodontics. Patients were also
informed about the confidentiality of medical data and
the procedure. Patients had the option of abandoning
the study at any time.

All patients were informed of the inherent risks of
dental extraction attached in this study. They were also
informed about the application of the chlorhexidine
and hyaluronic acid antiseptic products to be applied
and the measurements taken.

The tooth extraction was performed in all patients
following the inclusion criteria with the minimum surgical
trauma by a single operator. To evaluate the degree of
healing, the distance was measured in mm with a gauge
at the time of extraction. The lingual or palatal vestibular
median edge of the soft tissue of the alveolar process

of the extracted tooth was taken as a measure and
evaluated at baseline, then at intervals of 24h, 48h, 72h
and a week. The operator applied the product assigned
to the patient in a blind manner in the extraction area
after the exodontic procedure, before explaining the
need for the patients to apply it themselves at home 3
times a day after meals for 7 days. All patients received
written basic post-extraction standards.

To record pain, patients received a data collection sheet
with an analogue visual scale (see figure), according
to severity: none, mild, moderate or intense. A total
of 45 patients were recruited, with each study group
containing 15. The sample size was not determined
but, similarly to other research studies published in the
scientific literature, groups of similar sizes were formed
to evaluate the direction of the study target variables,
using descriptive statistical parameters; and, as a result,
to assess the interest in increasing the sample.

STATISTICAL METHOD

The Shapiro-Wilk goodness-of-fit test for the normal
distribution was performed for the quantitative
variables of healing and pain. Values that fitted the
Gaussian distribution were obtained in both cases
throughout the study, as well as for the calculated
differences between the different periods; therefore,
they are summarised with the mean and standard
deviation.

NO
PAIN

MILD
PAIN

MODERATE
PAIN

SEVERE VERY WORST
PAIN SEVERE POSSIBLE
PAIN PAIN

Figure. Analogue pain scale.

CIENTIFICA DENTAL vol 18 (special supplement) 2021



The differences in healing and pain between treatments
throughout the study were calculated with the one-
factor ANOVA test. The differences between groups
for 2 x 2 were carried out with the Bonferroni multiple
comparison test.

The changes in healing and pain values over time were
analysed with general linear model (GLM) repeated
measures, as were the differences in the changes
between the different treatments. These same analyses
were calculated with variables resulting from the
difference (delta) for each patient and for the different
healing and pain measurement times (A = Initial value-
finazl value). Finally, the percentage difference in
these values was calculated at all times with respect
to initial values or decrease ratio (= (initial-final values)
x 100/initial value), by studying the evolution of these
variables also as GLM repeated measures, as well as
the differences in evolution between the groups.

The difference values (A) and the ratios are summarised
with the mean and the standard deviations for each
case, calculating the 95% confidence intervals of the
means.

A safety level 95% was considered, leading to a
statistical significance of p<0.05.

All analyses were performed with the SPSS Statistical
Package, version 24.0 (IBM Corp. Released 2016. IBM
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SPSS Statistics for Windows, Version 24.0. Armonk, NY:
IBM Corp.)

RESULTS

Healing analysis by treatment groups (placebo,
control and experimental

Table 1 shows the main descriptive data for the patients
throughout the study as a total and by treatment group.

Baseline values are somewhat lowerinthe experimental
group (AH 1%, CHX 0.20%), i.e. a little higher in the
other two, although these differences were not
statistically significant. In subsequent visits, the results
were somewhat higher in the placebo group and lower
for the other groups, although these differences were
only statistically significant at 48 h.

The evolution in the global figure is statistically
significant, with p<0.001. The differences in the
evolution between the 3 treatment groups had a value
of p=0.380, which was not statistically significant for
any of the 2x2 comparisons between groups.

The values for the decrease ratio of these healing
variables are shownin Table 2, with the mean + standard
deviation values, with the mean confidence intervals in
brackets. Statistically significant differences were found
in the differences between groups when the differences

Table 1. Healing throughout the study and by treatment groups.

Placebo CHX 0.20% CHX 0.20%

N=15 + AH 1% +AH 0.20%

N=15 +Pantenol

N=15

Baseline 5.51+1.96 5.60+1.55 5.27+2.02 5.67+2.35 0.842
24 hours 2.71+1.61 3.20+1.61 2.07+1.39 2.87+1.73 0.143
48 hours 1.11+1.07 1.47+1.06 0.47+0.64 1.40+1.18 0.013
72 hours 0.27+0.62 0.53+0.83 0.00+0.00 0.27+0.59 0.058
1 week 0.04+0.30 0.13+0.52 0.00+0.00 0.00£0.00 0.376
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for each patient between baseline and 24, 48 and
72 hours were calculated. No statistically significant
differences were found for other comparisons.

Statistical differences between treatment groups, 2 x 2,
worth noting are:

e Baseline vs 24 hours in Placebo vs Test (HA 1%,
CHX 0.20%; p=0.017.

e Baseline vs 48 hours in Placebo vs Test (HA 1%,
CHX 0.20%); p=0.006.

¢ Baseline vs 48 hours in Test (HA 1%, CHX 0.20%)
vs (HA 0.20%, CHX 0.20%, Panthenol); p=0.022.

e Baseline vs 72 hours in placebo vs Test (HA 1%,
CHX 0.20%); p=0.047.

e 72 hours vs 1 week in Placebo vs Test (HA 1%,
CHX 0.20%); p=0.033.

Analysis of pain in treatment groups

Table 3 shows the descriptive data of patients by total
and by treatment type. The placebo value is higher
for all time points, but statistically significant only

at 24 hours. The evolution in the total is statistically

Table 2. Comparison of degree of healing measurement ratio
differences for all groups at different times.

Placebo CHX 0.20% CHX 0.20%
N=15 + AH 1% +AH 0.20%
N=15 +Pantenol
N=15
Saceline.za 55.0+2.8 45.9+4.6 64.8+4.6 54.2+4.5 0021
aseline-c4 hours (49.3/60.7) (36.0/55.9) (54.8/74.8) (44.7/63.8) :
Sacelineds 82.942.3 76.4+4.3 93.3:2.3 78.9+3.9 0,008
aseline-4s hours (78.2/87.6) (67.1/85.6) (88.4/98.3) (70.5/87.3) :
Caceline. 12 96.2+1.4 919435 100 96.9+1.9 0,049
aseline-7<hours (93.5/99.0) (84.4/99.3) (92.9/100.8) :
Baseline-1 week 99.3:0.7 97822 100 100 0.376
aseline-1 wee (97.8/100.8) (93.0/100.4) :
padsh 61.7+4.6 60.4+6.3 72.748.8 52.048.3 0167
~46 hours (52.4/71.1) (46.9/73.9) (53.8/91.7) (34.1/69.9) '
. 87.3+4.0 87.7+4.6 86.619.1 87.6+7.0 0,993
~fehours (79.2/95.5) (77.8197.7) (67.1/106.1) (72.6/102.7) :

74 hotret week 92.4+3.8 97.3%2.7 86.619.1 93.316.7 0527
ours-1 wee (84.7/100.1) (91.6/103.0) (67.1/106.1) (79.0/107.6) :
Jeran 53.546.9 58.3+10.2 40.0+13.1 62.2+12.1 0377
~fehours (39.7/67.3) (36.3/80.3) (11.9/68.0) (36.2/88.1) :

48 houre.L week 63.3:7.2 76.6+10.8 40.0+13.1 73.3+11.8 0,067
ours-% wee (48.8/77.7) (53.5/99.7) (11.9/6.0) (48.0/98.6) :

72 houre.t week 18.5:5.8 35.5+12.4 . 20.0+10.7 0,037
ours-1 wee (6.9/30.1) (9.0/62.0) (4.0/167) :
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significant with p<0.001. The differences in evolution
among the 3 treatment groups has a statistically

significant value of p = 0.425.

As with healing, the percentage decrease is calculated
at different time points for pain. These values are shown
in Table 4, with the mean + SD with its confidence
intervalsin brackets. There are no statistically significant
differences, although the values at 24-48h and 24-72h

are close to this.
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Values close to statistical significance between

treatment groups, 2 x 2, worth noting are:

e 24 h vs 48 h in Placebo vs Test (HA 1%, CHX
0.20%); p=0.068

e 24 h vs 48 h in Control (HA 0.20%, CHX 0.20%,
Panthenol) vs Test (HA 1%, CHX 0.20%); p=0.068

e 24 h vs 72 h in Control (HA 0.20%, CHX 0.20%,

Table 3. Pain by treatment groups.

Panthenol) vs Test (HA 1%, CHX 0.20%); p=0.064.

Placebo CHX 0.20% CHX 0.20%

N=15 + AH 1% +AH 0.20%

N=15 +Pantenol

N=15

24 hours 2.31+1.86 3.27+1.11 1.73+1.5 1.93+2.05 0.045
48 hours 1.67+1.88 2.00+1.85 1.47+1.64 1.53+2.20 0.709
72 hours 0.73+1.51 1.00+2.20 0.67+1.18 0.53+0.92 0.695
1 week 0.22+1.20 0.67+2.06 0 0 0.219

Table 4. Pain value percentage differences for all groups.

Placebo CHX 0.20% CHX 0.20%
N=15 + AH 1% +AH 0.20%
N=15 +Pantenol
N=15
. 16.748.2 43.749.5 0.2220+16.4 6.6£14.1 0.061
~4¢ hours (0.18/33.3) (23.3/64.1) (-35.1/35.1) (-23.7/36.8) '
S 49.1£7.2 72.3+12.7 41.3+11.9 33.7+11.4 0.065
~fehours (34.5/63.7) (45.1/99.5) (15.8/66.9) (9.1/58.2) '

24 houre.t week 66.6+7.3 79.7+12.0 66.7+12.6 53.3:13.3 0,349
ours-1 wee (51.8/81.3) (53.9/105.5) (39.6/93.7) (24.7/81.9) '
. 43.316.8 59.9+12.7 34.7+11.4 35.3:10.8 0251
-/ hours (29.5/57.0) (32.6/87.2) (10.2/59.2) (12.0/58.5) '

48 houre.1 week 60.5+7.4 68.1+12.6 60.0+13.1 53.3:13.3 0726
ours-1 wee (45.6/75.4) (41.0/95.2) (31.9/88.1) (24.7/81.9) '

72 houre.t week 27.4+6.6 15.6+8.5 33.3:12.6 33.3+12.6 0.452
ours-1 wee (14.2140.6) (-2.7/33.8) (6.3/60.4) (6.3/60.4) '
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DISCUSSION

Topical medication in the treatment of various oral
processes is easy to apply. A notable aspect of this study
is that the application of a gel (experimental, control
or placebo) is that it seems to improve the perception
of pain across the board. This is confirmed by Nolan
and Lee'**>. Consulting the bibliography and confirmed
by our study, the absence of side effects during the
prescribed application period promotes continuation
of the treatment?**¢. The degree of healing results for
the test composition (1% HA) were more favourable
than the placebo or control (0.20% HA) groups. No
confirmation of these data could be found in the
literature as there are no similar studies applying the
product on post-extraction alveoli, as it is mostly
applied to ulcerated lesions of the oral mucosa. The
physical barrier achieved after application of products
in gel format probably makes it difficult for infections
to appear, as authors such as Saxen!” and Porter®.
found. Also, the properties of hyaluronic acid, such
as water absorption and subsequent hydration, and
structure, in the sense of being the main composition

of the extracellular matrix!*'” seem to indicate a 1%
concentration of high molecular weight hyaluronic acid
(experimental group) may be more beneficial in terms
of healing. Our study applied the products 3 times a
day for 7 days, and studies consulted*'® show that
the dosage in relation to product application may be
fundamental, since these authors found a decrease in
the benefits of hyaluronic acid when the application
changed from continuous to 3 times a day.

Based on the results obtained, applying a 1% hyaluronic
acid and chlorhexidine digluconate gel has a beneficial
effect for healing within the first 24-48 h of application,
compared to the other groups.

We found a certain improvement in the perception of
pain by the patient in observations made during the
first 24 h. A number of results approached statistical
significance for healing of the post-extraction alveolus;
therefore, we should contemplate increasing the
sample size as well as the dosing frequency, so that
a clearer result could be obtained in future studies in
terms of statistical power.
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