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ABSTRACT 
Background and Objective: Several studies have 
shown the wound healing effect of topical phenytoin, 
which is applied by its effect on connective tissue in- 
tracellular matrix. However, there are still some con- 
troversies about its effect on various kinds of wounds, 
especially in the experimental models. This study is 
aimed at evaluating the effect of mucoadhesive paste 
compared to phenytoin mucoadhesive paste on wound 
healing after oral biopsy. Material and Methods: In 
this double blind randomized clinical trial, 20 patients 
who were eligible for oral biopsy were allocated into 
the case and control groups. After the biopsy, patients 
having ulcers ranging between one and two centime- 
ters were treated by simple or 1% phenytoin muco- 
adhesive paste. All patients were instructed to apply 
their paste at least three times a day for five days af- 
ter the biopsy. Patients in both groups were evaluated 
every other day for size of the ulcer, degree of pain 
and diameter of the inflammatory halo. Statistical 
analysis was done using SPSS software and Mann- 
Whitney test. Results: After the second and third ap- 
pointments, it was observed that the rate of wound 
healing and decrease in the size of the ulcers were 
significantly quicker in the treatment group (p = 
0.001 and p = 0.003 respectively) and the patients in 
the phenytoin group reported less pain. Diameter of 
the inflammatory halo was not significantly different 
between two groups. Conclusion: Applying 1% phe- 
nytoin mucoadhesive paste on biopsy ulcers resulted 
in accelerated wound healing and decrease in pain, 
but had no effect on the diameter of the inflammatory 

halo. 
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1. INTRODUCTION 
Refractory wounds (those that fail to respond to estab- 
lished medical and surgical treatment) are a common 
problem for many patients and represent a significant 
and growing challenge to the healthcare system. Clinical 
conditions or underlying diseases such as diabetes, sepsis, 
battle wounds, venous stasis, post-operation, and even 
post-biopsy wounds can cause significant morbidity or 
mortality due to delayed healing or wound dehiscence 
[1]. 

Infection due to new strains of drug resistant bacteria 
is the major impediment topical factor in the healing pro- 
cess, which prolongs treatment period [2]. 

The management of chronic wounds places an enorm- 
ous drain on healthcare resources. For example, it has 
been estimated that chronic wound care costs about 10 
billion dollars annually in North America. For each pa- 
tient with a non-healing wound, on average, 12 dollars a 
day is spent with a mean treatment time of 192 days [2]. 

The emergence of new treatment methods and medica- 
tions has provided a novel opportunity to improve the 
health and quality of life of patients with chronic, non- 
healing wounds [2,3].  

Several studies have shown the healing effects of phe- 
nytoin on various kinds of chronic wounds such as pres- 
sure sores, diabetic ulcers, traumatic wounds, burns, and 
leprosy trophic ulcers [4-8]. *Corresponding author. 
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The advantage of topical phenytoin over oral pheny- 
toin is that the systemic side effects of the drug such as 
allergic reactions or gingival hyperplasia can be avoided. 

The exact mechanism by which local use of phenytoin 
reduces the pain and discomfort is not known, however, 
blocking the sodium channels has been said to contribute 
to its analgesic effects. Besides, several studies suggest 
that phenytoin may be involved in the healing process at 
several levels including stimulating fibroblast prolifera- 
tion, enhancing the formation of granulation tissue, de- 
creasing collagenase activity, promoting deposition of col- 
lagen and other connective tissue components, decreas- 
ing bacterial contamination, and decreasing wound exu- 
dates [3,9,10]. 

To our best knowledge, phenytoin as a mucoadhesive 
paste has not yet been evaluated in humans. The majority 
of previous researches were animal studies, and all of 
them have assessed the effects of either phenytoin powd- 
er or cream [11,12]. 

This study is aimed at evaluating the effect of muco- 
adhesive paste compared with phenytoin-containing mu- 
coadhesive paste on wound healing after oral biopsy. 

2. MATERIALS AND METHODS 
2.1. Type and Site of Study 
This double blind, randomized, placebo controlled clini- 
cal trial has been done on patients attending the oral me- 
dicine department of Shahid Beheshti University of Me- 
dical Sciences Dental School, who were candidate for an 
oral biopsy. Considering α = 0.05 and β = 0.2 (power of 
study to be 80%) the sample size estimated as 11 in each 
group. Patients who met the inclusion criteria were ran-
domly classified into two groups of treatment and pla- 
cebo. 

2.2. Subject Inclusion Criteria  
The inclusion criteria were as follows: 1) good general 
health; 2) not using any topical or systemic medication; 3) 
normal oral mucosa (except for the biopsied site); 4) 
non-smoker; 5) willing to participate in the trial.  

2.3. Subject Exclusion Criteria 
1) malignant-looking oral lesions; 2) necrotic lesions; 3) 
pemphigus-like lesions; 4) pregnancy. 

Demographic data were collected by a data form.  
The study protocol and informed consent process were 

approved by the ethical committee of Shahid Beheshti 
Dental School. Prior to commencing the study informed 
consent was obtained and documented for all subjects. 

2.4. Clinical Evaluations 
Oral biopsies were taken from the patients using biopsy 

punch number 8 (made by KiaMedical Company, Japan). 
We measured size of the ulcer, degree of wound closure, 
and the inflammatory halo at the day of biopsy, and 
every other day afterwards (totally three recall visits) by 
means of Williams probe (made by Williams Company, 
USA). The degree of pain was evaluated by patients’ 
self-report using a 10-cm visual analogue scale (VAS) on 
the day of biopsy, and then every other day till day 5 
post-biopsy. 

2.5. Data Analysis 

Statistical analysis was done using Mann-Whitney test 
and p < 0.05 was considered significant. 

3. RESULTS 
In both groups (treatment and placebo) there were 5 male 
and 5 female patients. Mean age of the patients was 45.2 
± 11.3 and 47.1 ± 15.5 years in treatment and placebo 
groups respectively (Table 1), and their difference was 
not statistically significant (p = 0.75). 

On the first visit, all patients in both groups had a sim- 
ilar ulcer size (10 mm). On the second visit, the mean 
size of biopsy ulcers was 6.20 ± 1.99 and 8.5 ± 1.78 mm 
in treatment and placebo groups respectively. This size 
reduced to 1.7 ± 1.64 and 5.1 ± 2.64 mm in treatment 
and placebo groups respectively on the third visit. 

As it is shown in Table 2, mean size of the ulcer on 
the second and third visit was significantly smaller in the 
treatment group (p = 0.001 and p = 0.003). 

Size of the inflammatory halo was not significantly 
different between the two groups in different visits (Ta- 
ble 3). 

On the first visit, there was no difference between the 
VAS of the two groups (3 ± 1.41 and 3.5 ± 2.32); how- 
ever, patients in the treatment group had a statistically 
significant lower VAS on the following visits. 

On the second visit, VAS in the treatment and placebo 
groups was 0.82 ± 0.7 and 3.03 ± 2.9 respectively (p = 
0.035). On the third visit, patients in the treatment group 
had no pain (VAS = 0), while patients in the placebo 
group had VAS = 2.45 ± 1.4 (p = 0.043) (Table 4). 

4. DISCUSSION 
Non-healing and chronic wounds are significant health- 
care problems in today’s medical practice. Various me- 
thods and medications have been used so far to alleviate 
the symptoms and improve the healing process in chron- 
ic, non-healing ulcers; however, the outcomes of existing 
methods are still far from optimal [1,2]. 

Several studies have shown the benefits of applying 
topical phenytoin on accelerating the healing process and 
Several studies have shown the benefits of applying top- 
ical phenytoin on accelerating the healing process and 
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Table 1. Frequency of patients based on gender and age. 

          Parameter 
Group 

Gender 
Age (mean ± SD) 

Male Female 

Treatment 5 5 45.2 ± 11.3 years 

Placebo 5 5 47.1 ± 15.5 years 

 
Table 2. The mean of ulcer size on second and third visits. 

          Size 
Group 

Mean size on  
the 2nd visit 

Mean size on  
the 3rd visit P value 

Treatment 6.20 ± 1.99 mm 1.7 ± 1.64 mm 0.003 

Placebo 8.5 ± 1.78 mm 5.1 ± 2.64 mm 0.001 

 
Table 3. The mean of inflammatory halo size on different vis-
its. 

     Size 
Group 

Mean size on  
the 1st visit 

Mean size on 
the 2nd visit 

Mean size on 
3rd visit 

Treatment 2.8 ± 1.03 mm 1.2 ± 1.23 mm 0.8 ± 1.87 mm 

Placebo 2.8 ± 0.63 mm 2 ± 1.05 mm 0.8 ± 0.79 mm 

P value 0.739 0.190 0.315 

 
Table 4. The mean of VAS on different visits. 

       Score 
Group 

Mean VAS on  
the 1st visit 

Mean VAS on  
the 2nd visit 

Mean VAS on  
the 3rd visit 

Treatment 3 ± 1.41 0.82 ± 0.7 0 

Placebo 3.5 ± 2.32 3.03 ± 2.9 2.45 ± 1.4 

P value 0.739 (NS) 0.035 (S) 0.006 (S) 

NS: Non Significant; S: Significant. 
 
alleviating the symptom in different types of ulcers, in- 
cluding decubitus ulcers, venous stasis ulcers, diabetic 
ulcers, traumatic wounds, burns, and leprosy trophic ulc- 
ers. 

In the study on 47 patients with decubitus ulcers, 
Rhodes et al. found that topical phenytoin therapy re- 
sulted in a shorter time to complete healing and forma- 
tion of granulation tissue when compared with DuoDerm 
dressings or triple antibiotic ointment applications [4]. 

Fonska et al. reported that phenytoin sodium 2% solu- 
tion was beneficial for pyoderma gangrenosum with var- 
ious etiologies, and it enhanced the healing of the ulcer 
especially when the patient had treatment resistant dis- 
ease [8]. 

Hasamin et al. studied the wound healing effect of 1% 
Phenytoin cream in the wounds of rats. In their study, 20 
male Wistar albino rats were subjected to excisional 
wounds measuring 500 mm2 on the back and then ran- 
domized to control and treatment groups. The control 

group received no drug treatment till the end of the study. 
1% Phenytoin cream was applied to the wounds of rats in 
the group B and continued till the 16th day of the study. 
They calculated the percentages of the healing wounds 
by Walker formula after measurement of the wound area. 
They found statistically significant reduction in average 
wound area in Group B on Days 4, 8, 12, and 16 of the 
experiment in comparison to Group A [12]. 

Kadkhodazadeh et al. study in 2012 showed that phe- 
nytoin suspension can effectively accelerate the process 
of healing at the donor site and reduce pain following 
periodontal surgeries. In their study, those patients who 
were treated phenytoin suspension showed significantly 
faster healing at days 14 and 28; and Pain Score was sig- 
nificantly lower in patients treated with phenytoin [11]. 

Baharvand et al. [13] used 0.5% phenytoin mouthwash 
in patients under chemotherapy. In that study, adminis- 
tration was supervised by the department nurses four 
times a day and each time patients rinsed 10 ml of the 
solution in their mouths for 1 minute, and then expecto- 
rated. Their study failed to show any advantage of using 
0.5% phenytoin mouthwash to reduce pain and discom- 
fort. 

Hamian et al. compared the effects of 1% phenytoin 
mouthwash with normal saline 0.9% in patients under 
head and neck radiotherapy. In that double blind study, 
patients were advised to rinse their mouth three times a 
day with 10 ml of their mouthwash, and not to eat or 
drink for half an hour after using the mouthwash. Pa- 
tients in the treatment group (phenytoin mouthwash) had 
a better quality of life and less pain in all subsequent vi- 
sits [14]. 

Based on these findings, we decided to use 1% phe- 
nytoin in our study, and furthermore, to use “paste” as 
the drug vehicle in order to increase the treatment effi- 
cacy. Applying the drug in the form of paste, as com- 
pared to cream or elixir, can avoid loss of drug due to 
wash out with saliva and prolongs contact of the formu- 
lation with the oral mucosa allowing a longer duration 
for absorption [15-17]. Besides, this formulation can act 
as a wound-dressing, which can further alleviate patients’ 
pain and discomfort [4]. 

Results of our study showed that applying phenytoin 
mucoadhesive paste on oral ulcers, compared to ordinary 
paste, can significantly reduce the pain, and improve the 
process of wound healing. This is in accord with the re- 
sults of many previous studies. 

The mean diameter of the inflammatory halo did not 
reach the statistical significance between the two groups. 
In our opinion, this is not an important issue, as it has 
nothing to do with the patients’ symptoms and quality of 
life. Meanwhile, phenytoin paste might have applied its 
microscopic anti inflammatory effect on wound sites 
which was not evident clinically as shown by Modag- 
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hegh, El Zayat, and Moy [10,18,19]. 
Several studies have shown that Visual Analog Scale 

(VAS) is a valuable method of pain measurement [20]. 
Reported VAS in the treatment group was significantly 
lower than that of the placebo group, which means the 
treatment group had less pain and discomfort on the se- 
cond and third visits. More importantly, patients of the 
treatment group had VAS = 0 in the third visit, which 
means having no pain, while other patients still were suf- 
fering from pain at that time. 

The importance of this study was that no systemic 
treatment was used; therefore, side effects of such a treat- 
ment including gingival hyperplasia and somnolence were 
avoided. Furthermore, unlike phenytoin creams, using phe- 
nytoin paste in this study resulted in less drug washout 
and hence, better healing effect on ulcers. 

5. CONCLUSION  
In conclusion, mucoadhesive phenytoin paste has shown 
promising results in reducing pain and discomfort in oral 
ulcers. Further studies in various types of oral ulcers can 
further clarify its role in the management of oral ulcers in 
the future. 
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