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Abstract

Background: Recurrent aphthous ulcers are the most common oral lesion. They are
classified into minor, major, and herpetiform ulcers. More than 85% of recurrent aphthous
stomatitis presents as a minor ulcer. Hyaluronic acid is a biomaterial and it is a major
carbohydrate component that can be found in many tissues and recently introduced as an
alternative approach to enhance wound healing. Triamcinolone acetonide is a synthetic
corticosteroid and it has two forms for topical use cream (0.1%) and ointment (0.1%).
Objective: To make a comparison between the effectiveness of hyaluronic acid (0.2%) and
triamcinolone acetonide (0.1) in the management of recurrent aphthous ulcer.

Patients and Methods: We recruited eighty patients who had a history of recurrent aphthous
stomatitis and when presented with current oral ulcer and randomly divided into two groups,
one group received hyaluronic acid, and the other group received triamcinolone acetonide.
The instruction was given to all patients to apply the agent to the aphthous ulcer 4 times per
day for 6 days (day O to day 6). The severity of pain was assessed by using VAS and the
change of the ulcer surface area measured.

Results: Eighty patients with aphthous ulcers have participated in the study, 43 were treated
with hyaluronic acid, 37 were treated with triamcinolone acetonide. There was a significant
difference between the two groups regarding ulcer surface and after three and six days, the
diameter of the ulcer in the hyaluronic acid group was significantly reduced in comparison with
those of the triamcinolone acetonide group (p < 0.001). Regarding VAS for pain, there was a
significant difference after three and six days, hyaluronic acid group had significantly less VAS
than those of the triamcinolone acetonide group (p = 0.004 and p < 0.001 respectively).
Conclusion: Hyaluronic acid is more effective than triamcinolone acetonide when used in
the treatment of recurrent oral ulcers in reducing pain and surface area of the ulcer.
Keywords: Hyaluronic acid (HA), Triamcinolone acetonide (TA), Recurrent aphthous
stomatitis (RAS), comparative evaluation
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Introduction
Recurrent aphthous ulceration or recurrent

aphthous stomatitis (RAS) is the most
common oral mucosal disease known to
human beings. The term ‘“aphthous” is
derived from the Greek word “aphthae”
which means ulceration [1]. RAS is prevalent
in 5%-25% of the population presenting
frequently between the second to fourth
decades of life [2]. The incidence is slightly
higher in females than in males [3]. There are
three subtypes of RAS, RAS major
(MaRAS), RAS herpetiform (HeRAS), and
RAS minor (MIiRAS), the most common
among them is MIRAS which accounts for
75%—-85% [4].

The underlying etiology is not clear but
genetic factors, local trauma, endocrine
alterations (menstrual cycle), food allergens,
stress and anxiety, smoking cessation, certain
chemical products, and microbial agents are
known to be predisposing factors [5,8,9,10].
The diagnosis is based on the patient’s
history and clinical manifestations and has no
specific diagnostic test. It is advisable to
discard possible underlying systemic cause
particularly in adults who suffer sudden
outbreaks of RAS by requesting a complete
series of laboratory tests, including a
complete blood count, vitamin B12, folic
acid, and evaluating serum ferritin. As biopsy
shows unspecific inflammatory lesion, it is
only recommended in cases where the
diagnosis is uncertain [6,7,11].

The therapeutic choice depends on the
severity of the condition, including the
frequency of ulcer recurrence, the number of
ulcers present, their location, duration, and
the level of associated orofacial pain [12].
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Triamcinolone acetonide (TA) is a synthetic
corticosteroid and is available in two forms
for topical use ointment (0.1%) and cream
(0.1%). Different parts of the body show
varies absorption rate ranging from 1% to
36% and this rate is more in damaged and
inflamed skin [13,14]. For the treatment of
RAS topical TA ointment was shown to be
effective. Hyaluronic acid (HA) is a major
carbohydrate component of the extracellular
matrix that can be found in many tissues and
it is an alternative approach for enhancing
wound healing [15,16]. HA reduces the pain
and discomfort resulted from the ulcers,
enhances the process of healing, and
significantly decreases the recurrence of the
lesion. The inflammations are also controlled
by HA as well as tissue rehydration [17]. The
aim of the study was to make a comparison
between the effectiveness of topical
hyaluronic acid (0.2%) and triamcinolone
acid (0.1) in the management of recurrent
aphthous ulcers.

Patients and Methods

Study setting: This randomized clinical
study was on patients with recurrent aphthous
stomatitis from January to June 2020. This
study was approved by the research ethical
committee of the Kurdistan board of medical
specialty and the patients were seen in
Khanzad teaching center in Erbil city. The
protocol of this article have been discussed
and approved by the scientific committee of
oral and maxillofacial medicine in the
Kurdistan board of medical specialty before
starting work.

Study design: The study was a randomized
clinical study for the topical effect of
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triamcinolone acetonide (0.1%) oral paste
compared to hyaluronic acid (0.2%) oral
paste for the treatment of (RAU). Eighty
patients were enrolled and divided into two
groups randomly. Each patient signed a
detailed informed consent form. All patients
instructed orally and on written paper to
apply oral triamcinolone acetonide or
hyaluronic acid to that identified ulcer. With
the randomized technique, patients with RAU
(minor or major) were assigned to study
group triamcinolone acetonide or standard
comparison group hyaluronic acid group.
Inclusion Criteria

1.Males and females aged ranged between
16-60 years old.

2.Patients with ahistory of recurrent aphthous
stomatitis at least three times a year for at
least one year [18].

3.Patients with a history of 48hours duration
and less of pain and burning sensation
secondary to the ulcer and with the
characteristic clinical feature of recurrent oral
aphthous ulcers.

4.Patients who were willing to undertake the
treatment until complete healing of the ulcer
takes place.

Exclusion criteria

1.Patients with known allergy to drugs.
2.Patients with any other associated oral
mucosal diseases (eg. Lichen planus, fungal
infections, chronic ulcer).

3.Patients who were on any
medications for aphthous ulcers.
4.Patients with a history of major systemic
diseases that may affect healing of ulcer (eg.
Crohn’s disease, celiac disease).

5. Patients with Behcet’s syndrome.

6. Smokers.

other
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Clinical examination: Every patient was
seated on a dental chair, and information
regarding interference of ulcer with eating,
speaking, brushing, drinking, the interval
from last occurrence and duration of onset of
the ulcer have been taken from each patient.
The site, shape, and type of the ulcer were
examined clinically. The baseline parameters
recorded on the first visit including ulcer
surface area in (mm?), and pain (using VAS
score). Evaluations and measurements of
ulcer surface area and pain, a photograph of
aphthous ulcer of each patient were taken
before treatment started (baseline) and after
treatment finished (after 6 days of follow up).
Patient Grouping

Eighty patients with (RAU) participated in
the study were randomly divided into two
groups:

Group 1. Consists of 37 patients who
administered triamcinolone acetonide (0.1%).
Group Il: Consists of 43 patients who
administered hyaluronic acid oral paste 0.2%.
Method of paste administration: All
Patients advised to apply a small amount of
triamcinolone acetonide cream 0.1% and
hyaluronic acid oral gel (0. 2%) by the tip of
a clean finger to the ulcer completely, 4 times
daily (every six hours), 3 times half hour
before a meal to avoid contamination with
food and 1 time before bed. The patients
were advised to wash the mouth entirely
before the application of treatment.

Efficacy Evaluation

Ulcer surface area: by using a graduated
periodontal probe the index ulcer's diameters
measured on treatment days (baseline 3 and
6). The diameters of each ulcer measured by
measuring the length and width of the ulcer
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and then the two measurements were
multiplied to represent the surface areas of
the ulcer in (mm?) [19].
Intensity of Pain: To measure the intensity
of the pain, Visual analogue scale (VAS) is
used a 10 cm line containing equidistant
subdivision that tries to measure a
characteristic or attitude that is believed to
range across a continuum of values and
cannot easily be directly measured, and has
following associated notations: no pain, mild
pain, discomforting pain, distressing pain,
horrible pain, and excruciating pain.
The intensity of pain was assessed with the
following grades:
0: To represent no pain
2: To represent mild pain
4: To represent discomforting pain
6: To represent distressing pain
8: To represent horrible pain
10: To represent excruciating pain [19]
Statistical analysis

The data was analyzed using the Statistical
Package for Social Sciences (SPSS, version
25). A test of normality of data (Shapiro-
Wilk) showed that the data were not normally
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distributed Therefore,  the non-parametric
tests were used. The Mann Whitney test was
used to compare the mean ranks of the two
groups. Wilcoxon signed ranks test was used
to compare the medians before the study with
the medians three and six days after the
study. A p-value of < 0.05 was considered
statistically significant.
Results

Eighty patients with aphthous ulcers have
participated in the study, 43 (53.7%) were
treated with HA, and the rest (46.3%) were
treated with TA. The mean age £ SD of the
patients was 28.7 + 10.1 years, ranging from
16 to 60 years. The median was 28 years.

Table (1) shows that the highest proportion
of the sample (31.3%) was aged 20-29 years,
and only 20% were aged > 40 years. More
than half (60%) of the sample were females.
The most common sites of the ulcers were
buccal mucosa (37.5%), labial mucosa
(23.8%), lateral border of the tongue
(12.5%), and floor of the mouth (8.8%). The
other sites are presented in ( tablel) which
shows also that the majority (91.2%) of the
ulcers were minor.

Table (1): Basic characteristics of the sample study

No. (%)
Age (years)
<20 19 (23.8)
20-29 25 (31.3)
30-39 20 (25.0)
> 40 16 (20.0)
Gender
Female 48 (60.0)
Male 32 (40.0)
Site
Buccal mucosa 30 (37.5)
Labial mucosa 19 (23.8)
Lateral border of tongue 10 (12.5)
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Floor of mouth 7 (8.8)
Tip of tongue 6 (7.5)
Soft palate 4 (5.0)
Dorsum of tongue 3 (3.8)
Ventral surface of tongue 1 (1.3)
Type of ulcer

Minor 73 (91.2)
Major 7 (8.8)
Total 80 (100.0)

It is evident in Table (2) that there was no
significant difference between the two
treatment groups in the diameters of the ulcer
before the start of the study (p = 0.131), but
after six days all the parameters of the ulcer
in the HA group were significantly less than
those of the TA group (p < 0.001). The same
pattern can be observed for the VAS where

no significant difference between the two
groups was detected before the start of the
study (p = 0.549), but after three and six
days, all the VAS parameters of the HA
group were significantly less than those of
the TA group (p = 0.004 and p < 0.001lm
respectively).

able (2): Surface area of ulcers and VAS parameters at different times of the study by type of treatment

Type of treatment
HA TA
Mean | Median Mean Mean Median Mean p*

rank rank
Surface area before 1.55 0.80 (44.10) 1.12 0.70 (36.31) 0.131
(mm)
Surface area after 3 0.38 0.30 (35.44) 0.66 0.50 (46.38) 0.033
days (mm)
Surface area after 6 0.06 0.00 (32.79) 0.45 0.20 (49.46) <0.001
days (mm)
VAS before 7.70 8.00 (41.88) 7.54 7.00 (38.89) 0.549
VAS after 3 days 2.16 2.00 (33.72) 3.70 4.00 (48.38) 0.004
VAS after 6 days 0.02 0.00 (34.80) 1.05 0.00 (47.12) <0.001
*By Mann Whitney test

The decrease in the diameter and VAS were
calculated, then their means have been
compared between the two groups Table (3).
After three days, the mean decrease in the
surface of the ulcer in the HA group (1.17
mm?) was higher than that (0.47 mm?) of the
TA group (p = 0.001). After six days, the
mean decrease of the surface area in the HA
group (1.49 mm) was higher than that (0.68
mm) of the TA group (p = 0.002).
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The mean decrease in the VAS after three
days in the HA group (5.53) was higher than
that (3.84) of the TA group (p = 0.001).
After six days, the mean decrease of VAS in
the HA group (7.67) was higher than that
(6.49) of the TA group (p = 0.001). These
results indicate that the response to HA was
significantly better than the TA Table (3).
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Table (3): Means of decrease in the surface area of ulcer and VAS, three and six days after the start of
the study, by type of treatment

HA TA

Differences Mean(£SD) | Mean rank Mean(£SD) Mean rank p*
Surface area before - 1.17(x£1.84) 48.48 0.47(z0.65) 31.23 0.001
after 3 days
Surface area before - 1.49(x2.10) 48.01 0.68(x0.60) 31.77 0.002
after 6 days
VAS before - VAS after | 5.53(+2.14) 48.40 3.84(x2.10) 31.32 0.001
3 days
VAS before - VAS after | 7.67(x0.99) 48.01 6.49(x1.63) 31.77 0.001
6 days

*By Mann Whitney test

Table (4) shows in the HA group, there was a
significant decrease in the median surface
area of the ulcer from 0.8 mmz2 before the
start of the study, to 0.3 mm2 three days after
the start of HA treatment (p < 0.001). The
median became zero after six days (p <
0.001). In the TA group, there was also a
significant decrease in the median surface
area of the ulcer from 0.7 mm2 at the start, to

0.50 mm2 after three days (p < 0.001), to
0.20 mm2 after six days (p < 0.001).

Regarding the median of the VAS, the HA
group shows a significant decrease from 8 at
the start, to 2 after three days (p < 0.001),
and then to zero after six days (p < 0.001). In
the TA group, it decreased significantly from
7 at the start, to 4 after three days, and then
to zero after six days (p < 0.001).

Table (4): Comparing the median values of the surface area of ulcers and VAS before the study with
the values taken three and six days after treatment in each of the study groups

TA
Median p** Median p**
Surface area before (mm?) 0.80 0.70
Surface area after 3 days (mm?) 0.30 <0.001* 0.50 <0.001*
Surface area after 6 days (mm?) 0.00 <0.001* 0.20 <0.001*
VAS before 8.00 7.00
VAS after 3 days 2.00 < 0.001* 4.00 < 0.001*
VAS after 6 days 0.00 <0.001* 0.00 < 0.001*

*Comparing the median with the reading before the study
**By Wilcoxon signed ranks test
Discussion
RAS is considered to be a common
disorder with no clear etiopathogenesis. No
specific tests for diagnosis arerecognized.
Therefore, clinical examination is the only
modality for diagnosis [20]. The RAS can
affect people of any age group. In this study,
the highest percentage (31.25%) was in the
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age group of [20-29] and the mean of age
was 35+13.6 year. Complito et al and Orbak
et al [26,31] in their study on adult patients
reported that RAS was more common under
the age of 38.5 years.

This study revealed a higher number of
female patients than male patients in the RAS
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group but statistically, there is no significant
difference between them like other studies
didn’t show any significant influence of sex
on RAS [33,34]. In other studies, patients
with a clinical diagnosis of RAS were
significantly more often in males [35,36]. A
study suggests that RAS is more common in
women [20], which may be due to hormonal
change and anemia which may be due to
deficiency in vitamin B12, folate, or ferritin.
The difference in the result may be due to
sample type, size and socioeconomic factors.

The results of this study have shown that
aphthous ulcers were mostly located on the
buccal and labial mucosa, lateral side of the
tongue, the floor of mouth which is
consistent with a study [26], which may be
due to the majority of patients participated in
this study had minor aphthous ulcers and that
this type of ulcer mostly locates on the
mentioned parts of the mouth. Topical
medications should always be the first-line
management of RAS. Medium to high
potency corticosteroids like TA is widely
used in the management of RAS [21-22].

An alternative topical agent that’s recently
used for the management of recurrent oral
ulcers is HA. HA is a glycosaminoglycan
with anti-oedematous and anti-inflammatory
effects. Several features make HA an ideal
agent for wound healing by assisting early
granulation tissue formation, preventing the
destructive  effects of inflammation,
stimulating re-epithelization and
angiogenesis [23, 24]. The study also found
that HA gel reduces RAS pain without
causing any clinically observed side effects.
Furthermore, easy application and no
unfavorable taste made it a good choice [29].
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When the hyaluronic acid group was
compared with triamcinolone acetonide in
terms of pain score, the present study showed
statistically ~ significant difference. The
present clinical trial proved that the pain
reduction was seen more in the hyaluronic
acid group as compared to the triamcinolone
acetonide group within the 3rd day which
goes with study done by Koray et al 2016
[28] who states that HA gel reduces the pain
of RAS more than TA when comparing the
two agents. These results suggest that pain
can be successfully control by HA gel in
cases of RAS.

In the present study, hyaluronic acid was
compared with triamcinolone acetonide with
regards to the ulcer surface area. It showed
that hyaluronic acid has a significant
reduction in ulcer surface area on 3rd day as
compared to 1st day which shows the similar
results with the study done by Nolan et al in
2006 [29].

This whole process may be attributable to
the effect of HA as it stimulates the
deposition of collagen and angiogenesis
which lead to the healing process [25]. The
increased delivery of oxygen and nutrients
caused by angiogenesis will lead to local
collagen deposition which has a central role
in the healing process of wounds.

The study result revealed that hyaluronic
acid gel reduces RAS surface area and pain
without any clinically recording side effects.
Furthermore, because the hyaluronic acid gel
was easy to use without any unfavorable taste
and odor and it was easy for patients to
apply, most of the patients showed a
preference for it over other agents and
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wanted to use it again at any time they will
have RAS.

Due to the presence of a large number of
etiological factors, success in the treatment of
RAU is difficult. There is no definite curative
treatment for RAS. Hence, the goal of
treatment is to decrease pain, healing time,
size of the ulcer [28].

Not all treatment modalities are successful
at obtaining all these goals. Reduction in
symptoms seems to be all that most
modalities are able to offer. Therefore, it is
important to critically evaluate any clinical
trial to determine if a medication should be
recommended for widespread use.
Limitations of the study

Many previous clinical studies have
followed the method of comparative
evaluation of two topical therapeutic agents,
the results of the present study will be better
and more beneficial if the placebo topical
agent was added as a control to exclude the
role of mechanical protective effect |,
although such comparison was done by the
previous study. The application of topical
agent has some limitation regarding drug
delivery and retention which may affect the
efficacy of the agent.

The limitation of study time has affected
the evaluation of long-term improvement in
the quality of patients life and epidemic of
covid 19 has affected the sample size since
there were periods of quarantine.
Conclusions

The topical application of HA gel is more
effective in decreasing pain intensity and
healing of ulcer than TA, without any orally
observed side effects. HA gel could be used
in the clinical practice of RUS treatment.
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Recommendations
Our recommendation for
including:

1.Involving many centers in the study to
increase the number of patients.

2.Different socioeconomic levels to study the
effect of different social groups.

3.Many topical agents to compare the
different effects.
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