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The efficacy of topical 0.2% hyaluronic acid 
gel on recurrent oral ulcers: comparison 
between recurrent aphthous ulcers and the 
oral ulcers of Behçet’s disease 
 
JH Lee, JY Jung, D Bang 

Abstract 

Background Hyaluronic acid (HA) is a primary component of the extracellular matrix, and the efficacy of HA on oral 
ulcers is rarely reported. 
Objective To observe the efficacy and safety of the topical application of 0.2% HA gel on recurrent oral ulcers and to 
compare its effects in patients with recurrent aphthous ulcers (RAU) and the oral ulcers of Behçet’s disease (BD) 
Materials and methods Thirty-three outpatients with recurrent oral ulcers were included in the study (17 patients: 
BD, 16 patients: RAU). The patients used topical 0.2% HA gel twice daily for 2 weeks. The subjective parameters of 
patients [number of ulcers, healing period, visual analogue scale (VAS) for pain] were investigated and objective 
assessments (number of ulcers, maximal area of ulcer and inflammatory signs) were inspected by a physician. 
Results A subjective reduction in the number of ulcers was observed in 72.7% of the patients. A decrease in the ulcer 
healing period was observed in 72.7% of the patients; 75.8% experienced improvement in VAS for pain. Objective 
inspection of the ulcers showed a reduction of numbers in 57.6% of the patients, and 78.8% of the ulcers showed a 
decrease in area. Among the inflammatory signs, swelling and local heat were significantly improved after treatment. 
No significant differences were found between the BD group and RAU group in subjective and objective parameters, 
except for inflammatory signs. No sideeffects were observed. 
Conclusions The topical application of 0.2% HA gel seems to be an effective and safe therapy in patients with 
recurrent oral ulcers; the study supports the use of HA in BD with oral ulcers. 
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Abstract

 

Background

 

Hyaluronic acid (HA) is a primary component of the extracellular
matrix, and the efficacy of HA on oral ulcers is rarely reported.

 

Objective

 

To observe the efficacy and safety of the topical application of 0.2%
HA gel on recurrent oral ulcers and to compare its effects in patients with
recurrent aphthous ulcers (RAU) and the oral ulcers of Behçet’s disease (BD)

 

Materials and methods

 

Thirty-three outpatients with recurrent oral ulcers
were included in the study (17 patients: BD, 16 patients: RAU). The patients
used topical 0.2% HA gel twice daily for 2 weeks. The subjective parameters of
patients [number of ulcers, healing period, visual analogue scale (VAS) for pain]
were investigated and objective assessments (number of ulcers, maximal area
of ulcer and inflammatory signs) were inspected by a physician.

 

Results

 

A subjective reduction in the number of ulcers was observed in 72.7%
of the patients. A decrease in the ulcer healing period was observed in 72.7%
of the patients; 75.8% experienced improvement in VAS for pain. Objective
inspection of the ulcers showed a reduction of numbers in 57.6% of the patients,
and 78.8% of the ulcers showed a decrease in area. Among the inflammatory
signs, swelling and local heat were significantly improved after treatment. No
significant differences were found between the BD group and RAU group in
subjective and objective parameters, except for inflammatory signs. No side-
effects were observed.

 

Conclusions

 

The topical application of 0.2% HA gel seems to be an effective
and safe therapy in patients with recurrent oral ulcers; the study supports the
use of HA in BD with oral ulcers.

 

Introduction

 

The recurrent aphthous ulcer (RAU) is the most common
form of recurrent oral ulcers. RAU is characterized by
recurring painful ulcers of the mouth that are round or
ovoid and have inflammatory halos. Individual aphthous
ulcers may be classified morphologically as minor, major
or herpetiform ulcers. Minor aphthous ulcers comprise
80% of all aphthous ulcers, measure 

 

<

 

 5 to 10 mm, are
usually located on the buccal and labial mucosa and heal
spontaneously in 7 to 10 days without scarring. Ten per

cent of all lesions are major aphthous ulcers, which are
larger than 10 mm and are deeper. They may heal over
weeks to months and often result in scarring. The
remaining 10% of aphthous ulcers are herpetiform ulcers,
which are smaller (1–3 mm), grouped or coalescent ulcers
that may be present on the keratinized mucosa of the
dorsal tongue and palate and heal spontaneously over 1 to
4 weeks. Herpes simplex virus is not, by definition, found
in these lesions.

 

1

 

RAU can be further classified based on clinical disease
severity as simple and complex aphthous ulcers. Simple
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aphthous ulcers represent the common presentation of a
few lesions, which heal in 1 to 2 weeks and recur infre-
quently. Complex aphthous ulcers, on the other hand,
represent a complicated clinical picture of severe disease,
numerous, large or deep lesions, new lesions developing
as older lesions heal, marked pain or disability, and occa-
sionally, associated genital or perianal lesions.

 

1,2

 

 Oral or
genital aphthous ulcers are a required feature for the diag-
nosis of Behçet’s disease (BD) and often are the initial pre-
senting sign. These aphthous ulcers are similar to those
seen in patients with complex aphthous ulcers. The most
common sites of oral ulceration are the buccal mucosa,
gums, tongue, lips and pharynx. Oral ulcers in BD are typ-
ically painful, 1 to 3 cm in diameter, shallow or deep and
have a yellow fibrinous base. Patients may have single or
multiple ulcers lasting between 1 and 4 weeks. Ulcers may
be herpetiform, with pinpoint lesions occurring in
coalescing clusters.

 

3

 

Hyaluronic acid (HA) is a naturally occurring polymer
within the skin and has been studied since its discovery
in 1934. It can consist of between 200 and 10 000 dis-
accharide units with a molecular weight in normal tissues
exceeding 10

 

6

 

. Chemically, it belongs to the glycosamino-
glycans, which have repeating disaccharide units of uronic
acids and hexosamines. It can be found in many tissues
and body fluids of mammals, with the highest concentra-
tions in connective tissue and skin.

 

4

 

HA has been widely used in ophthalmology, rheuma-
tology and dermatology because of its anti-inflammatory
and anti-edematous effects.

 

5–8

 

 Its clinical applications in
dermatology now encompass use not only as a bio-
material for bioengineering purposes or a temporary dermal
filler in aesthetic dermatology, but also for the stimulation
of wound healing and as a drug vehicle in topical formu-
lations.

 

9

 

 Only a few studies of the effects of HA in oral
disease were found.

 

10–13

 

 Recently, the effect of topical 0.2%
HA gel on RAU was reported.

 

13

 

The objectives of this prospective study were to observe
the efficacy and safety of the topical application of 0.2%
HA gel on recurrent oral ulcers and to compare its effects
in patients with RAU and the oral ulcers of BD.

 

Materials and methods

 

Patients

 

Our study was an open prospective study done on an
outpatient basis. Informed consent was obtained, and the
protocol was approved by the ethical review board. The
33 patients who participated in the study were outpatients
of the BD Specialty Clinic at the Severance Hospital of
Yonsei University, and had recurrent oral ulcers (female,
28; male, 5; mean age 

 

±

 

 SD, 39.8 

 

±

 

 15.1 years; range, 15–

68 years). The criteria for inclusion were a clear history of
recurrent oral ulcers occurring at least twice a year, and at
least one ulcer present at the initial visit. Patients were
excluded if they had an active eye disease or any underlying
haematological disorder or organ involvement requiring
systemic therapy, or had received recent systemic therapy
for at least 12 weeks or topical therapy for at least 4 weeks
prior to the study. We divided the patients into two groups
according to the criteria of the International Study Group
for BD: a BD disease group (17 patients) and a RAU group
(16 patients).

 

Treatment

 

The patients used 0.2% HA gel (Gengigel®) twice a day
for 2 weeks. Side-effects were monitored during the study.
No patients were given any concurrent disease-specific or
immunosuppressive topical or systemic drugs during the
study period.

 

Evaluation

 

All results were obtained by the same investigator and
were based on a combination of the data recorded by the
physician at the clinic visit and the data reported by the
patients on the occurrence of oral ulcers. Subjective
parameters from patients, consisting of the number of
ulcers, healing period and level of pain were evaluated at
baseline and after 2 weeks. The level of pain was assessed
with the Visual Analogue Scale (VAS). The VAS is a
scale from 1 to 10, with 1 representing no pain and 10
representing the worst possible pain. In addition, the
overall response at the end of the treatment period was
graded by the patients as follows: improvement, no effect
and deterioration.

The objective assessment consisted of the number and
maximal area of ulcers, and inflammatory signs (swelling,
redness, local heat) at baseline and after 2 weeks. The
parameter of inflammatory signs was scored on a scale of
0 to 3 (0, negative; 1, mild; 2, moderate; and 3, severe).

 

Statistical analysis

 

Subjective parameters and objective parameters were
compared at baseline and at 2 weeks after the treatment
in all recurrent oral ulcer patients using the paired 

 

t

 

-test.
In each group, within-group changes at baseline and at
2 weeks after the treatment were checked using the
Wilcoxon signed-rank test. Differences between the two
groups were compared using the Mann–Whitney 

 

U

 

-test.
Differences in improvement ratings of each parameter
between groups were tested using the Fisher’s exact test.
A significance level of 0.05 was used for all analyses.
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Results

 

Both groups were similar regarding sex, age and number
of patients.

 

(1) Subjective assessments

 

The subjective parameters for the patients consisted of the
number of ulcers, healing period and VAS of pain for both
groups, and the statistical results are summarized in Tables 1
and 2. The overall subjective parameters significantly
improved between pre-treatment and post-treatment. A
reduction in the average number of ulcers per week was
observed in 72.7% of the patients (2.7 

 

±

 

 2.5–1.3 

 

±

 

 1.7). A
decrease in the ulcer healing period was observed in
72.7% of the patients after treatment (6.8 

 

±

 

 6.3 days)
compared with the baseline (14.5 

 

±

 

 10.5 days). Of all the
patients, 75.8% experienced improvement in VAS for pain.
The decreased values in VAS for pain was 4.4 

 

±

 

 2.6 to
2 

 

±

 

 2.4.
In the BD group, the healing period (15.5 

 

±

 

 13.4 days to
13.4 

 

±

 

 6.4 days) and VAS for pain (5.1 

 

±

 

 2.7 to 3.7 

 

±

 

 2.5)
were statistically significantly decreased. Although the
number of ulcers decreased after treatment in the BD
group, the result had no statistical difference (2.5 

 

±

 

 2.7 to
1.4 

 

±

 

 1.7). In the RAU group, the number of ulcers, heal-
ing period and VAS of pain were statistically significantly

decreased (2.9 

 

±

 

 2.2 to 1.2 

 

±

 

 1.8, 13.4 

 

±

 

 6.4 days to
6.3 

 

±

 

 7.1 days, 7.4 

 

±

 

 3.0 to 4.3 

 

±

 

 4.5), respectively. How-
ever, no significant differences were found between the
BD group and RAU group in subjective parameters.

 

(2) Objective assessments

 

The objective assessments of the number and maximal
area of ulcers were significantly improved between pre-
treatment and post-treatment, as shown in Tables 3 and 4.
A reduction in number was also observed in 57.6% of the
patients (2.6 

 

±

 

 2.4 to 1.6 

 

±

 

 2.0), and 78.8% of the patients
showed a decrease in the ulcer area (24.7 

 

±

 

 31.9 mm

 

2

 

 to
8.2 

 

±

 

 11.2 mm

 

2

 

). The number and maximal size of the
ulcers were statistically significantly decreased between
pre-treatment and post-treatment in the RAU group
(2.9 

 

±

 

 2.2 to 1.5 

 

±

 

 2.4, 16.2 

 

±

 

 20.5 mm

 

2

 

 to 6.1 

 

±

 

 7.5 mm

 

2

 

).
In the BD group, only the reduction in maximal size of the
ulcers was statistically significant (32.8 

 

±

 

 38.8 mm

 

2

 

 to
10.2 

 

±

 

 13.7 mm

 

2

 

). However, no significant differences
were found between the two groups in number and
maximal area of ulcers

For the inflammatory signs parameters, the majority of
patients had a mild score for swelling (60.6%), redness
(78.8%) and local heat (57.6%) at baseline. After 2 weeks
of treatment, the portion of patients who had no signs was
increased in terms of swelling (45.5%), redness (33.3%)

Table 1 Subjective assessment of number of ulcers, healing period and VAS by patient

BD group RAU group Total

Mean ±±±± SD Mean ±±±± SD Mean ±±±± SD

Number of ulcers

Baseline 2.5 ± 2.7 2.9 ± 2.2 2.7 ± 2.5

Week 2 1.4 ± 1.7 1.2 ± 1.8 1.3 ± 1.7

Week 2-Baseline – 1.1 ± 1.6 – 1.7 ± 1.3 – 1.4 ± 1.5

Intra-group P-value 0.05947 0.001740* < 0.0001*

Inter-group P-value 0.1688

Healing period (days)

Baseline 15.5 ± 13.4 13.4 ± 6.4 14.5 ± 10.5

Week 2 7.4 ± 5.6 6.3 ± 7.1 6.8 ± 6.3

Week 2-Baseline – 8.1 ± 13.0 – 7.2 ± 8.0 – 7.7 ± 10.7

Intra-group P-value 0.003382* 0.003954* 0.0003*

Inter-group P-value 1.0000

VAS

Baseline 5.1 ± 2.7 3.7 ± 2.5 4.4 ± 2.6

Week 2 2.6 ± 2.6 1.3 ± 2.0 2.0 ± 2.4

Week 2-Baseline – 2.4 ± 2.3 – 2.4 ± 2.3 – 2.4 ± 2.3

Intra-group P-value 0.01721* 0.003196* < 0.0001*

Inter-group P-value 0.7846

*, statistically significant.



 

Lee 

 

et al.

 

Hyaluronic acid gel on oral ulcers

 

© 2007 The Authors

 

593

 

JEADV

 

 2008, 

 

22

 

, 590–595 Journal compilation © 2007 European Academy of Dermatology and Venereology

 

and local heat (72.7%). The inflammatory signs of
swelling and local heat were significantly improved after
treatment. The inflammatory sign of redness was improved,
but not statistically significantly. Comparing the two
groups, swelling and local heat were statistically signifi-
cantly improved in the RAU group, but the inflammatory
signs were not statistically significantly improved in the
BD group (data not shown).

In all patients, the medication was well tolerated, and
no patients were withdrawn from the study because of
adverse events.

 

Discussion

 

HA is an extracellular constituent of connective tissue.
Recently, the significance of HA has increased because of
its role in the growth, development, and repair of tissues.
The concentration of HA is increased during embryolo-
gical development

 

14,15

 

 and wound healing.

 

16

 

 HA can also
bind proteoglycans, which function in cell adhesion and
migration. In the early stage of morphogenesis, cell growth,
proliferation and migration predominate, and concentrations
of HA characteristically rise.

 

17

 

 The demonstration of the

Table 2 Subjective assessment of overall response of ulceration by patient

BD group RAU group Total

n % n % n %

Number of ulcers

Improvement 11 64.7 13 81.2 24 72.7

No effect 4 23.5 3 18.8 7 21.2

Deterioration 2 11.8 0 0.0 2 6.1

Inter-group P-value 0.5171

Healing period (days)

Improvement 13 76.5 11 68.7 24 72.7

No effect 3 17.6 5 31.3 8 24.2

Deterioration 1 5.9 0 0.0 1 3.0

Inter-group P-value 0.5582

VAS

Improvement 12 70.6 13 81.2 25 75.8

No effect 4 23.5 3 18.8 7 21.2

Deterioration 1 5.9 0 0.0 1 3.0

Inter-group P-value 1.0000

Table 3 Objective assessment of number and maximal size of ulcer by physician

BD group RAU group Total

(n = 17) (n = 16) (n = 33)

Mean ±±±± SD Mean ±±±± SD Mean ±±±± SD

Number of ulcers

Baseline 2.4 ± 2.7 2.9 ± 2.2 2.6 ± 2.4

Week 2 1.7 ± 1.6 1.5 ± 2.4 1.6 ± 2.0

Week 2-Baseline – 0.7 ± 1.5 – 1.4 ± 1.3 – 1.0 ± 1.4

Intra-group P-value 0.3944 0.004079* 0.0002*

Inter-group P-value 0.6316

Maximal size of ulcer (mm2)

Baseline 32.8 ± 38.8 16.2 ± 20.5 24.7 ± 31.9

Week 2 10.2 ± 13.7 6.1 ± 7.5 8.2 ± 11.2

Week 2-Baseline – 22.5 ± 35.6 – 10.1 ± 18.3 – 16.5 ± 28.8

Intra-group P-value 0.01242* 0.03616* 0.002*

Inter-group P-value 0.4064

*, statistically significant.
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HA-rich foetal wound matrix has provided a new
approach to the understanding of scarless foetal wound
healing.18 The increased concentrations of HA can
modulate foetal wound healing by orchestrating healing
through regeneration rather than by scarring.16

The use of HA in the treatment of inflammatory pro-
cesses is established in orthopedics, rheumatology, and
ophthalmology. Significant improvements in clinical
parameters could also be found in the treatment of
osteoarthritis of the knee,5 rheumatoid arthritis,6 radio-
epithelitis7 and cataract surgery.8 In oral disease, clinical
trials were conducted to study the effect of the topical
application of HA-containing gel in the treatment of
plaque-induced gingivitis.10–12 Recently, the effect of topical
0.2% HA on RAU was reported. In this report, topical 0.2%
HA application immediately reduced discomfort and also
reduced ulcer duration. The occurrence of new ulcers was
lower when patients are treated with this preparation.13

In our study, we investigated the subjective and objec-
tive effects of HA in BD patients and non-BD patients with
recurrent oral ulcers. The subjective and objective effects
were similar, and the treatment with HA was strikingly
effective. HA gel therapy significantly decreased the
number of ulcers, healing period, VAS of pain, ulcer activity
score and maximal area of the ulcers. These results suggest
that HA may act purely as a barrier, or have a protective
effect against stimuli arising in the oral environment, to
promote the healing of oral ulcers. The inflammatory
signs of swelling and local heat were significantly improved
after treatment. The anti-inflammatory effect may be due
to the action of exogenous HA as a scavenger to drain
prostaglandins, metalloproteinases and other bio-active
molecules.19 The anti-edematous effect may also be related
to the osmotic activity.12 HA is a hygroscopic macromolecule
and highly osmotic. In the skin and perhaps on the oral
mucosa, this property is likely to be relevant in controlling

tissue hydration during periods of change, such as the
inflammatory process or response to tissue injury.13

Although the results of this study suggest that topical
application of 0.2% HA gel is an effective therapy in
patients with recurrent oral ulcers, further study to directly
compare its efficacy with topical steroid application is
required.

BD is a chronic, relapsing, systemic vasculitis of unknown
aetiology. BD is characterized by recurrent oral ulcers,
genital ulcers and uveitis. BD is considered to be a multi-
systemic inflammatory disease with vascular, articular,
gastrointestinal, urogenital, pulmonary and neurologic
involvement.20 Oral ulcers represent the onset feature of
the disease in the majority of patients (47–86%) and are
recurrent and painful. They are identical to RAU in
appearance, but they tend to be more frequent and occur
in crops. The majority of experience in the treatment of
oral ulcers in BD comes from the studies performed in
patients with RAU. In our study, no significant differences
were noted between the BD group and the RAU group in
most parameters (except in number of ulcers, and redness
among inflammatory signs). We think that the number of
ulcers may be associated with the disease activity of BD,
and that topical agents cannot prevent the development
of ulcers. However, topical HA has an effect on decreasing
healing time and size of developed oral ulcers in BD.
Therefore, a therapeutic remedy used with RAU, HA, can
be applied to the oral ulcers of BD.

Because HA can be found in many tissues and body flu-
ids, with the highest concentrations in connective tissue
and skin, it is possible that HA will have a similar effect in
genital ulcers. Further study is needed to evaluate the
effect of HA on genital ulcers.

In conclusion, topical application of 0.2% HA gel seems
to be an effective and safe therapy, especially for reducing
the number, healing period, pain, and area of ulcers, as

Table 4 Objective assessment of overall response of ulceration by physician

BD group RAU group Total

n % n % n %

Number of ulcers

Improvement 7 41.2 12 75.0 19 57.6

No effect 8 47.0 4 25.0 12 36.4

Deterioration 2 11.8 0 0.0 2 6.1

Inter-group P-value 0.1036

Maximal size of ulcer (mm2)

Improvement 13 76.4 13 81.2 26 78.8

No effect 2 11.8 1 6.3 3 9.1

Deterioration 2 11.8 2 12.5 4 12.1

Inter-group P-value 1.0000
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well as inflammatory signs in recurrent oral ulcer patients.
These results suggest that HA can be used in BD patients
with oral ulcers.
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