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Abstract
Introduction: The management of the diabetic foot ulcer (DFU) is largely determined by its severity (grade), vascularity of the
limb, and the presence of infection. In India, habits such as walking barefooted, lack of knowledge regarding diabetic foot, hot
climate leading to increased perspiration, poor hygiene, poor sanitation, diet which has low proteins, and general poverty have
worsened the problem.
Aim: To study the effect of topical phenytoin in the management of DFU.
Materials and Methods: A total of 40 patients with DFU were studied. 20 patients underwent surgical debridement, and
conventional povidone-iodine dressing and 20 others received surgical debridement followed by topical phenytoin dressing.
Results: DFU was common in patients with the duration of diabetes 5-10 years >70% belong to Wagner’s Grade 3 and 4
ulcers. On topical application of phenytoin, there was a significant decrease in pain but this was more subjective. There was a
decrease in purulent discharge at the end of 1 week and significant negative culture at the end of 2 weeks.
Conclusion: Considering phenytoin in accelerating wound healing it can be used as a safe, effective easy to use and inexpensive
management in the treatment of DFU.
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INTRODUCTION
In this millennium where man has succeeded in deciphering
human genetic code, the issue of management chronic
wound still continues an enigmatic challenge. Diabetic
ulcers,1 particularly nonhealing types, are one of the most
common surgical issues. From time immemorial doctors
are trying different methods to treat these kinds of ulcers.
The difficulty in a chronic ulcer, is its refusal to heal,2
whatever management given, especially diabetic ulcers.
The notion that ulcers should be kept dry, although still
held by a considerable number of clinicians, is steadily
losing ground. We now know that ulcers re-epithelialize3
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much faster or develop granulation tissue faster when
treated with dressings which allow moist wound healing.4
We recognize that occluding ulcers does not lead to
infection. Many techniques have been tried over the
centuries to heal diabetic leg ulcers. Although wound
dressings have been used for at least two millennia, there
exists no ideal dressing. During the past 2½ decades, a
wide range of innovative dressings has been introduced.
People have tried various nonconventional topical
therapies in wound healing, such as Aloe vera, benzoyl
peroxide, collagen,5,6 gentian violet, impregnated gauze,
topical phenytoin, mercurochrome, oxygen therapy,7
sugar, and vinegar. Studies have also proven that topical
sucralfate promotes healing of decubitus ulcers, venous
stasis ulcers,8 traumatic wounds, burns, and trophic ulcers
and was seen to be superior management of diabetic
ulcers. Sucralfate,9 an oral gastrointestinal medication
primarily indicated for the treatment of active duodenal
ulcers, is also used for the treating gastroesophageal reflux
disease and stress ulcers. It shows potential utility in the
healing of skin wounds.10-12
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Aim

The aim of the study was to study the effect of topical
phenytoin in the management of diabetic foot ulcers
(DFU).

MATERIALS AND METHODS

observed for 2 weeks, and the following observations were
made (Table 4). Wound culture and sensitivity were seen for
the patients on admission and at the end of the 2nd week
(Table 5). The healing rate as observed by the formation
healthy granulation tissue is given in Table 6.
Table 1: Grading of ulcer

This prospective study was Department of Surgery at
Tirunelveli Medical College 40 patients with DFU was
studied. 20 patients underwent surgical debridement,
and conventional povidone-iodine dressing and 20
others received surgical debridement followed by topical
phenytoin dressing.

Grades of ulcer

Inclusion Criteria

Organism isolated

Patients with DFU with ulcer involvement limiting to the
food and DFU of Wagner’s grade from Group 1 (superficial
involvement) to Group 4 (gangrene limited to forefoot or
heel, DFU with no vascular compromise) were included
in this study.
Exclusion Criteria

Patients with diabetic ketoacidosis, poor compliance,
vascular compromise, and with Wagner’s Grade 5 ulcer
(extensive gangrene of foot and leg) were excluded from
the study.

Number of patients

Grade 1
Grade 2
Grade 3
Grade 4

1
10
17
12

Table 2: Microbial culture
Number of persons
18
10
8
4

Proteus
Escherichia coli
Staphylococci
Pseudomonas

Table 3: Regression of pain
Assessment
day

Treatment group

Admission day

Phenytoin group
Control group
Phenytoin group
Control group
Phenytoin group
Control group

Day 7
Day 14

RESULTS

Severe
pain

Bearable
pain

No pain

16
15
9
12
6
8

4
5
10
8
6
10

0
0
1
0
8
2

Of the 40 DFU patients, the majority of the patients belong
to 60-70 years of age and the next common presentation
was between 50 and 60 years. Of the 40 patients, 32 patients
were male and 8 were female. Of the patients having DFU
majority of them had diabetes for 5-10 years. Of the
patients, 10 patients had some form of renal dysfunction
as elevated renal parameters or USG showing medico renal
disease. Of the 40 patients, 26 patients had strict glycemic
control with insulin and 14 patients had moderate glycemic
control (blood glucose: 200-300 mg).

Table 4: Clearance of ulcer discharge

Of the 40 patients majority of the patients were of Grade 3
and 4 (abscess with osteomyelitis and DFU with forefoot/
toe gangrene). Patients presenting with Grade 1 and 2
ulcers are relatively rare (Table 1). The wound swab from
DFU showed that most common organism isolated from
the wound was proteus (Table 2).

Assessment
day

Wound C&S

Admission day
End of 2 weeks

Positive for organisms
No growth in culture

Phenytoin has membrane stabilizing action and hence
an analgesic effect (Table 3). At the end of 2 weeks of
monitoring of topical phenytoin these were the end
results; unhealthy wound-14, healthy granulating tissue-23,
ascending infection-Bk amputation-2, and death due to
comorbid illness-1. The discharge from the ulcer was
71

Assessment
day

Treatment
group

Purulent
Serous
No
discharge discharge discharge

Admission day Phenytoin group
Control group
Day 7
Phenytoin group
Control group
Day 14
Phenytoin group
Control group

17
16
10
14
2
8

3
4
9
6
12
10

0
0
1
0
6
2

Table 5: Wound culture test
Phenytoin
group

Control
group

20
11

20
6

Table 6: Healthy granulation tissue formation rate
Assessment
day

Presence of HEALTHY
Granulation tissue

Admission day

Yes
No
Yes
No
Yes
No

Day 7
Day 14

Phenytoin
group

Control
group

0
20
7
13
12
8

0
20
4
18
8
12
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DISCUSSION
Phenytoin has been investigated as a treatment for more
than 100 diseases. Numerous allergy and proliferative,
idiosyncratic cutaneous side effects have been reported
with its use.13 A frequent observed and unwanted side
effect of phenytoin, an anticonvulsant medication, is
gingival hyperplasia, especially in children.14 This side
effect suggested that phenytoin can induce the growth
of connective tissue, and may have the ability to promote
wound healing. In 1939, Kimball and Horan first observed
that gingival hyperplasia occurred in some patients treated
with phenytoin. This stimulated the first controlled clinical
trial in 1958, which found that the periodontal patients with
surgical wounds who were pretreated with oral phenytoin
had less inflammation, less pain, and accelerated healing
when compared with controls.15 Phenytoin promotes
wound healing by following mechanisms: Stimulation
of fibroblast proliferation, enhancing the formation
of granulation tissue, decreasing collagenase activity,
inhibition of glucocorticoid activity, direct or indirect
antibacterial activity by affecting inflammatory cells,
neovascularization and phenytoin increase gene expression
of the platelet-derived growth factor β chain in macrophage
and monocytes. It is not known if phenytoin has intrinsic
antibacterial activity, or whether the effect of phenytoin
on the bacterial load of wounds is mediated indirectly by
effects on inflammatory cells and neovascularization.16-19

phenytoin in accelerating wound healing it can be used as
a safe, effective easy to use and inexpensive management
in the treatment of DFU.
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