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ABSTRACT

INTRODUCTION: Oral lichen planus is a common chronic inflammatory muco-cutaneous disease. Although the cause of oral lichen planus is
not well known, T-lymphocyte infiltrate suggests a cell mediated immunological damage to basal cell layer of the epithelium. Its suggested
treatment is topical corticosteroid. A promising new treatment for oral lichen planus [OLP] is the topical application of hyaluronic acid [HA],
which has shown beneficial effect on wound healing.

OBJECTIVES: to evaluate the effect of hyaluronic acid gel in the treatment of erosive oral lichen planus in comparison with topically applied
corticosteroids.

MATERIALS AND METHODS: a randomized, parallel, controlled clinical study was conducted on twenty patients who were randomly divided
into two groups. Group | received topical application of corticosteroid (triamcinolone acetonide) 4-5 daily, for 28 days and Group Il was similarly
treated using hyaluronic acid 0.2% gel. Subjective symptom and Visual Analogue Scale (VAS) were recorded at base line, after 10 days and at 3
months. The objective sign clinical score was recorded at baseline, 1 and 3 months post —treatment.

RESULTS: Both groups showed decrease in the lesion size and symptoms of OLP. The HA treated group showed a significantly higher decrease
in the pain score in comparison to the corticosteroid treated group. Regarding the healing score, the corticosteroid group showed superior results
than that shown with the HA.

CONCLUSIONS: HA 0.2% gel is effective in the treatment of OLP, it resulted in a decrease in symptoms and signs of the disease. HA resulted
in more control of pain when compared to topical corticosteroid.
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INTRODUCTION
Lichen Planus [LP] is a common mucocutaneous chronic
inflammatory condition affecting stratified squamous
epithelia frequently involving primarily or exclusively the
oral cavity. The oral form of LP appears more frequently than
the cutaneous type; it may persist up to more than 20 years
without spontaneous remission (1).

The etiology of the OLP remains vague and ambiguous, but
a number of facts point out that the condition is most likely
caused by immunological progression initiated by an antigen
that changes the basal keratinocytes of the oral mucosa making
them susceptible to cell immune response (2).
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Assessment of efficiency in OLP treatment strategy is
complicated by various factors: patient’s psychological
profile and medical/ pharmacological history [e.g. side
effects, interactions] as well as compliance to maintain a
good oral health. This latter aspect becomes essential if OLP
is solely or also localized on the gingival surfaces [i.e.

desquamative gingivitis] and, therefore, vulnerable to
common plaque-related gingivitis too (3).

The principal aims of current OLP therapy are the
resolution of painful symptoms, oral mucosal erosions and
ulceration, the reduction of the risk of oral cancer, and the
maintenance of good oral hygiene (4).

Different therapies are described for OLP including drug
therapy and surgery. In general, surgery is reserved to remove
high-risk dysplastic areas. Use of drug therapy is the most
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common method for treatment of OLP. Various drugs have
been used in the form of topical and systemic application for
the treatment of OLP. Drugs used in topical form are
corticosteroid,  immunosuppressives,  retinoids, and
immunomodulators. Drugs which are used systemically are
thalidomide, metronidazole, hydroxychloroquine, some retinoids
and corticosteroids (5).

Glucocorticosteroids have been widely used due to their
anti-inflammatory and immunosuppressive effects. The anti-
inflammatory effect includes the stimulation of the release of
anti-inflammatory molecules such as lipocortin-1, IL-10 and
nuclear factor-kappa B [NF-kB]. The immunosuppressant
effect, however, is derived mainly from the suppression of
antigen-driven T-cell proliferation through the inhibition of
IL-1 release from monocytes (6).

A promising treatment for OLP is the topical application
of hyaluronic acids [HA]. In 2009 Nolan et al (7) studied the
efficacy of topical hyaluronic acid where significant
reduction in the symptoms have been recorded.

Hyaluronic acids [HA] are polysaccharides that occur
naturally in the human body throughout connective,
epithelial, and neural tissues. HA also provides two very
important functions in wound healing as part of cell
proliferation and migration. First, HA provides a temporary
structure in the early stages of the wound. This structure helps
facilitate the diffusion of nutritional supplies and helps

the wound to get rid of waste products from cell
metabolism. Second, and most importantly, HA is closely
involved in keratinocyte (cell type of the epidermis or
outermost layer of the skin) proliferation and migration (8).
Ultimately, this temporary structure is replaced, as the wound
matures, by the addition of protein molecules—
proteoglycans (whose function is to provide hydration and
swelling pressure to the tissue enabling it to withstand
compression forces) and collagen (8). Further, because HA is
a hygroscopic macro-molecule, it is highly osmotic, allowing
for control of hydration during periods of wound repair and
the inflammatory process associated with it (when HA levels
are elevated). The presence of elevated HA levels during this
process is also of particular relevance to cell proliferation and
migration. Due in part to HA’s presence, cell anchorage to
the extracellular matrix is weakened, permitting detachment
and facilitating cell migration and division (9).

Hyaluronic acids [HA] is commercially available as
sodium hyaluronate combined with polyvinylpyrrolidone
(PVP) and glycyrrhetinic acid (10). Sodium hyaluronate
coats the oral mucosa, thus enhances tissue hydration and
accelerates healing. PVP is a hydrophilic polymer with muco-
adherent and film-forming properties, which also enhances
tissue hydration. Glycyrrhetinic acid is a breakdown product
of glycyrrhizin, the active component of licorice, which has
anti-inflammatory properties aid in ulcer healing. It is also
used as a flavoring agent.

As a therapeutic agent, hyaluronic acid is used in
numerous applications, among which are eye surgery, tissue
reconstruction, degenerative and inflammatory joint diseases,
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synovial fluid replacement, release of chemical agents in
surgical implants, encapsulation systems and controlled
release of drugs and topical cosmetics. In local treatment of
wounds, it is used in the form of cream, gel, or impregnated
gauze to promote healing (11).

However, to the best of our knowledge very few studies
have evaluated the use of HA in the management of OLP. In
this present study, a comparison of the effectiveness of
topically applied hyaluronic acid gel in the treatment of
erosive OLP with respect to topically applied corticosteroids
was performed.

MATERIALS AND METHODS

MATERIALS

Materials which were used in this study are:

— Hyaluronic acid gel 0.2%, supplied in the form of sodium
hyaluronate. (Gengigel, Milano, EU.)

— Topical corticosteroids supplied as Triamcinolone
Acetonide ointment 5 gm. (Kenacort-A orabase Pomad, Deva
Holding A.S., Istanbul, Turkey)

PATIENT SELECTION

This study was performed after the approval of research

ethics committee, Faculty of Dentistry, Alexandria

University, and an informed consent form was signed by each

patient after discussion of the treatment plan. This

randomized parallel controlled clinical study was conducted
on twenty patients with clinical and histological diagnosis of
erosive oral lichen planus. Twenty patients (regardless of the
sex) with clinical and histological diagnosis of erosive oral
lichen planus were selected from the department of Oral

Medicine, Periodontology, Oral Diagnosis, and Oral

Radiology in Faculty of Dentistry, Alexandria University.

Inclusion Criteria:

1. Oral erosive lesions according to Andreasen classification
(12).

2. Histological confirmation of oral erosive lichen planus
according to the WHO clinico-pathological diagnostic
criteria for lichen planus (13).

3. Willingness and ability to complete the present clinical
trial.

4. Patients above 35 years of age.

Exclusion Criteria:

1. Histological signs of dysplasia.

2.Drugs associated with lichenoid reactions, or amalgam
fillings.

3.Pregnant and lactating patients.

4.Patients  with  systemic  diseases  such as
immunodysfunction, hematological and hepatological
patients.

5. Smokers.

6. Patients manifesting extra-oral lesions.

7. Patients taking medications for LP for the last 3 months
prior to therapy.
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METHODS

An informed consent form was obtained for each patient after
providing detailed information and description of the study to
all patients.

Diagnosis of erosive OLP was based on:

— History: including documented patient data [personal
data, history, signs and symptoms, onset and duration of the
disease]

— Clinical examination: including intraoral and extraoral
examination [site and size of the lesions].

— Histological examination: An incisional biopsy was
obtained from the most represented area of lesion under local
anesthesia using blade number 15. Tissues were then fixed in
10% neutral buffered formalin [pH 7.4] for at least 24 hours,
then sent for staining and histological examination.

After clinical and histological examination, twenty
patients were selected for this clinical study. All patients were
subjected to oral hygiene instructions and removal of all
source of traumatic irritation. They were randomly assigned
into 2 groups:

— Group I: Ten erosive OLP patients who were treated by
topical corticosteroids in orabase 4-5 times daily for 28 days
(14).

— Group Il: Ten erosive OLP patients who were treated by
hyaluronic acid gel 4-5 times daily for 28 days (15).

Clinical evaluation:

Oral lesions were evaluated before and after therapy, the
response to this treatment was measured according to
reduction in signs and symptoms [pain] scores using:

1. Subjective evaluation:

Visual Analog Scale [VAS] is a simple measurement tool
that tries to measure the intensity of certain sensations and
feelings of pain of the patient.it ranges across a continuum
from none to an extreme amount of pain in straight horizontal
10 cm line [from 0-100 mm] (16).

At the beginning of the study, patients were asked to
grade overall severity of their symptoms on the VAS then it
was reassessed after 10 days and at the end of the 3 month
period using same scale. The difference between these scores
in mm was expressed as percentages to document any
improvement from patient’s view, the overall response was
categorized compared with baseline as following: (17)

— Poor: 25%

— Fair: 25-50 %

— Good: 50 - 75 %

— Excellent: more than 75%

2. Objective evaluation:
The lesion was evaluated and examined into clinical scores,
according to Thongprasom et al. (18). It is an assignment of
one of the following scores in atrophic/erosive OLP:
— Score 0: no lesion.
— Score 1: mild white striae.

— Score 2: white striae with erythematous area less than 1

cm2.
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— Score 3: white striae with erythematous area more than 1
cm2.
— Score 4: white striae with erosive area less than 1 cm2.
— Score 5: white striae with erosive area more than 1 cm2.
Objective evaluation was done at the beginning of the study
[baseline], and then it was reassessed after 1 month and 3
months.
Statistical analysis
Data were fed to the computer and analyzed using IBM SPSS
software package version 20.0. Qualitative data were
described using number and percent. Quantitative data were
described using range (minimum and maximum), mean,
standard deviation and median. Comparison between
different groups regarding categorical variables was tested
using Wilcoxon signed ranks test. For normally distributed
data, comparison between more than two population were
analyzed F-test (ANOVA) to be used. Kruskal Wallis test
was used to compare between different groups and pair wise
comparison was assessed using Mann-Whitney test,
Significance of the obtained results was judged at the 5%
level.
RESULTS
Twenty patients suffering from erosive OLP were enrolled in
this study. They were randomly allocated into two groups
[ten patients per treatment group]. Patients of group |
received topical corticosteroids in orabase 4-5 times daily for
28 days, while patients of group Il received hyaluronic acid
gel 4-5 times daily for 28 days. All patients had visits for
clinical evaluation after one and three months. Subjective and
objective assessments were recorded at each visit. All
patients complied to the follow up visits, no adverse reactions
were recorded in any of the treated patients. No exacerbation
or recurrence of lesions were recorded for any of the treated
patients even after cessation of treatment.

Table [1], figure [1] are showing the pain difference
between the test groups according to VAS scale. In group |
the mean pain difference was 1.60 + 0.52 while in group I1 it
was 6.80 + 1.55. There was a significant difference between
the two study groups regarding the pain difference [p>0.05].

Table 1: Comparison between the two studied groups
regarding the the pain differance

Group Il
Hyaluronic
acid
[n=10]

Group |
Corticosteroids
[n=10]

Difference

Min. - Max. 1.0-2.0 4.0-8.0
Mean + SD. 1.60 £ 0.52 6.80 £ 1.55

Median 2.0 7.0

Z, p: Z and p values for Mann Whitney test.
*: Statistically significant at p < 0.05
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The two studied groups regarding the pain
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Figure 1: The two studied groups regarding the pain
difference

Table [2], figure [2] are showing the results comparing the
clinical healing after one month and 3 months for each group.
In group I; after one month, the mean of the clinical score of
healing was 2.40 + 0.52 while after 3 months, the mean of the
score was 1.0 £ 0.67.

There was a significant difference between one and three
months regarding the clinical score of healing [p< 0.05]. As
for group 11, after one month, the mean of the score was 3.20
+ 0.79 while after 3 months, the mean was 1.80 £ 0.42. There
was a significant difference between the one month and three
months regarding this score [P< 0.05].

Table 2: Comparison between the two studied groups
according to the clinical score of healing

Score

Corticosteroids
[n=10]

Hyaluronic acid

[n=10]

One Month
Min. - Max.
Mean + SD.
Median

20-3.0
240+0.52
2.0

20-4.0
3.20£0.79
3.0

Three Month
Min. - Max.

Mean + SD.
Median

00-20
1.0+ 0.67
1.0

1.0-2.0
1.80 +0.42
2.0

Z, p: Z and p values for Mann Whitney test.
*: Statistically significant at p < 0.05

The two studied groups according to the

clinical score of healing

=

One Month Three Month

W Group | Group Il

Figure 2: The two studied groups according to the lesion size
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DISCUSSION

The management of OLP is very difficult due to its chronic
nature that requires a long-term treatment (3). The World
Health Organization [WHO] considers OLP as “a generalized
state associated with a significant increased risk of cancer”.
The cause of increased oral cancer risk in OLP patients is
unknown; nonetheless the highest rate of transformation is
found with the erosive and erythematic forms when left
untreated (19).

In general, according to the European Association of
Oral Medicine [EAOM] guidelines, (3) OLP treatment is
necessary only when it is symptomatic. For the treatment of
oral mucosal conditions, local drug delivery is a more
efficient approach than the systemic administration. The
reasons to prefer a local drug delivery to treat the oral soft
tissue diseases are linked to their high frequency, their
chronic status [requiring chronic treatment regimens] and
above all to their excellent response to topical drugs.

In the current study, corticosteroids were found to have
a significant effect on the healing of the lesions while on the
other hand pain relief was not with the same potency. The
favorable healing effect of topically applied corticosteroids
have been recorded in several studies.

Up to the present time, the application of
immunosuppressive drugs, such as glucocorticoids, appears
to be the safest and most effective topical treatment available,
even if there is much dispute about their long-term efficacy
and benefits, and there is a wide scenario with several
different remedies proposed, at least of auxiliary benefit.

In fact, the bioavailability of circulating and/or
endogenous hydrocortisone [cortisol] in epidermal cells is a
key determinant in inflammatory disease. However, it is
unknown whether epidermal cells can regulate tissue cortisol
and whether they are capable of producing endogenous
glucocorticoids (3). A further key observation is that
keratinocytes responded to stimulation with ACTH by a
significant increase in the de novo synthesis of cortisol. The
same authors have recently reported that epidermal
keratinocytes can be considered a new non-adrenal
glucocorticoid- system endogenously implicated in
regulation of cortisol: data showed that oral fibroblasts and
keratinocytes were able to activate cortisone into the active
form cortisol, and confirmed the capacity of synthesizing
cortisol de novo following stimulation with ACTH;
particularly, when the isoenzymellb-Hydroxysteroid
dehydrogenase [HSD] 1/2 is present, it controls cortisol
deactivation. Supplementary close examinations to control
bioavailability of circulating cortisol in epidermal cells are
awaited, and well-designed randomized controlled trials
should be carried out to establish the accurate effectiveness
of topical administration for the treatment of
immunologically mediated oral mucosal disease as OLP.

Also due to the chronic nature of OLP disease it requires
long-term corticosteroids use which was reported to have
adverse effects (10). It should be underlined that prolonged
use of topical steroids may lead to the development of
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candidiasis. That is why candidal cultures are important as
routine investigation, before, during or after treatment. Also,
other rare adverse effects were observed, such as: bad taste
and smell, dry mouth, swollen mouth, nausea (9). Hence, a
safer and more effective therapy for symptomatic OLP is
necessary (20, 21).

The potential for adrenal suppression with prolonged use
have also been implicated, which necessitates careful and
frequent follow-up. Adrenal suppression seems to be more
common when steroids are used as mouthwashes (6).

A promising new treatment for OLP is the topical form
application of 0.2% hyaluronic acid. HA 0.2% gel offers
advantages over topical steroids in that it is safe to be used in
all grades of oral ulceration (10) and the only
contraindication known is the presence of history of allergy
or hypersensitivity to HA or any of the ingredients.

The synovial fluid, umbilical cord, skin and rooster
comb, or from bacteria through a process of fermentation or
direct isolation are the sources of commercially produced
HA. Studies on the properties of HA like chemical and
physicochemical and on its physiological role in humans
have been done extensively (22). HA is an ideal biomaterial
for cosmetic, medical and pharmaceutical applications due to
its versatile properties such as its biocompatibility, non-
immunogenicity, biodegradability and viscoelasticity. A
variety of mechanisms of the tissue healing properties of HA
have been identified (23).

Signifying the healing effects of HA the present study
demonstrated reduction in the degree of pain and erythema
for the treated patients. There was a significant reduction of
pain in patients treated with HA when compared to the
corticosteroid group. This indicate that the patients'
satisfaction and tolerance to the HA treatment was more than
that to the corticosteroid treatment. However, corticosteroid
treated patients showed significantly higher healing effect
than those treated with HA.

In accordance to the present results, Nolan et al reported
a significant reduction in soreness/pain scores using the VAS
scores in HA treated OLP patients when compared with
placebo. However, both placebo and HA had no effect on the
extent and severity of the OLP as described by
Thongprasom’s criteria for clinical healing score. Similarly
in 2016 Shetty et al (24) have reported reduction in VAS
scores and a significant improvement in relief of symptoms
in the HA treated OLP patients as compared to placebo.
Statistically significant improvements were observed in the
objective criteria which involved the degree of erythema and
the mean area of the lesions with HA application when
compared to the control group on placebo.

The previous had compared the effect of HA to a
placebo. To the best of our knowledge no studies have
compared the effect of HA to topically applied corticosteroid
in the management of OLP. A major issue is whether a
placebo randomized controlled clinical trial [RCT] is
ethically acceptable for symptomatic patients with OLP. In
fact, on one hand, placebo-controlled trials of local steroids
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are missing, and on the other hand, local steroids are
universally recognized as first line treatment, and for this
reason perhaps steroids [and not placebo] should be the ideal
control group (25).

Although the effect of HA regarding the healing of OLP
was not superior to that reported by the topically applied
corticosteroid in the current study, several studies have
reported the beneficial effect of HA in healing of different
lesions. In a systematic review, studies on topical
formulations containing HA evaluated the treatment of
chronic wounds of various etiologies, such as thermal injury,
venous ulcers and diabetic foot concluding that the product
promotes healing when compared to other treatments (26).

Ina RCT, the efficacy of hyaluronic acid in the treatment
of venous ulcers was compared to a neutral carrier. The
primary outcome was the percentage reduction of the wound
size at 45 days. It was found that the reduction of the ulcer
surface area was significantly higher in the intervention
group (73 + 4.6%) versus the control group (46 + 9.6%) (P =
0.011). The number of healed ulcers in the intervention group
was higher at day 45 (31% vs. 9%, respectively) and day 60
(37% vs. 16%, respectively) (P <0.05) (11).

Specifically in thermal injuries, a cohort study with 60
patients with partial thickness burns found an average
reduction of 50% in the size of the wound in the first five
follow up days of combined application of hyaluronic acid
with zinc. Complete healing occurred in 93.3% of the sample
after 21 days of follow up, with an average healing time of
10.5 days (27).

In experimental studies, HA demonstrated superiority
compared to other covers, with respect to shorter time of
wound healing and histological characteristics such as
improved elasticity and higher microvascular density (28,
29).

The beneficial effect of hyaluronic acid in wounds
healing may be attributed to the improved water retention,
which favors a suitable environment for the formation of
collagen and elastin, and allows the cells to proliferate and
differentiate, accelerating the healing process (30).
Furthermore, the anti-inflammatory properties of hyaluronic
acid influence the healing, preventing the conversion of
wound (31, 32) and formation of hypertrophic scars or
keloids (33).

Another relevant aspect for the application of HA is the
fact that this biomaterial is a non-immunogenic substance. An
experimental study was conducted to determine the skin
tolerance to topical application of hyaluronic acid in full
thickness injuries (35% of the body surface area), and it
showed the substance was well tolerated and there were no
adverse or side effects (34).

Therefore a larger sample of patients with longer follow
up periods are required to further evaluate and establish the
long term efficacy of topical hyaluronic acid in the treatment
of erosive OLP.

A combination of both topically applied hyaluronic acid
and corticosteroids is suggested to be used in the treatment of
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erosive OLP to gain the best out of both treatments for
patients’ benefit.

CONCLUSIONS

Based on the results of the present study it was concluded that
the topical application of hyaluronic acid 0.2% appears to be
significantly more effective in the control of the symptoms of
OLP when compared to topically applied Triamcinolone
Acetonide ointment. Topical hyaluronic acid appears to be
well tolerated when used on the oral mucous membrane in all
the patients. It also proved to be effective in controlling but
not eradicating OLP lesions in some patients.
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