Case Report

Role of Phenytoin in Diabetic Foot Ulcers
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Of the complications of diabetes mellitus, foot ulcers are the most dreaded complications, as they can progress at an alarming rate
and can be very difficult to treat. Various modalities have been described in the treatment of diabetic foot ulcers. One such modality
of phenytoin therapy uses the disadvantage of the drug, that is, gingival hyperplasia to the advantage of wound healing. We hereby
report a case of diabetic foot ulcer managed with injection phenytoin sprayed topically over the wound.
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INTRODUCTION

Diabetes mellitus is a metabolic disorder characterized
by multiple long-term complications that affect almost
every system in the body. Foot ulcers are one of the
main complications of diabetes mellitus. Foot ulcers are
common and estimated to affect 15% of all individuals
with diabetes during their lifetime." Its chronicity
contributes to pain, suffering, disability, and diabetic
foot osteomyelitis and is one of the leading causes of
limb amputation.?¥ Diabetic foot ulcer healing depends
on many factors. It heals very slowly with primary
closure of ulcer being almost impossible. Many agents
are in use and are being tried for the promotion of
wound healing to achieve the desired outcome, that is,
formation of healthy granulation tissue. One such agent
is phenytoin.

Phenytoin was first used in the year 1937 as a treatment
for grand mal seizures,*% and one common side effect
of phenytoin observed was gingival hyperplasia.l’! Some
studies carried out on the mechanism of this side effect have
suggested the positive role of phenytoin, that is, fibroblast
and cell proliferation and deposition of extracellular
matrix, probably collagen deposition. The beneficial
effect of phenytoin has been shown in promoting healing
of decubitus ulcers,”® venous stasis ulcers,”’ traumatic
ulcers,!%! burns,? and leprosy trophic ulcers.!'

Access this article online

Quick Response Code:
Website:
www.jcasonline.com

DOI:
10.4103/JCAS.JCAS_48_19

Case Report

Our patient was a 34-year-old gentleman with a history
of a wound in the right leg for 2 weeks following trivial
trauma. He was a diagnosed with type 2 diabetes for
4 months, for which he was treated with irregular oral
hypoglycemic agent. He had no other comorbidities.

On presentation, he had a wound of size 10 X 6¢m in the heel
of the right foot extending to the dorsum approximately 2cm
below the medial malleolus [Figure 1]. Calcaneum was exposed
and periosteum was intact and slough was present. The wound
base was filled with pale pink granulation tissue. There was
another ulcer at the level of lateral malleolus, the bone was not
exposed and was filled with pale pink granulation tissue.

Evaluation showed that the patient had uncontrolled
diabetes, which was managed with the help of an
endocrinologist, and he was started on insulin. On X-ray
and magnetic resonance imaging of the foot, there was no
evidence of osteomyelitis. Wound tissue culture—specific
antibiotics were started. Anemia was corrected with blood
transfusions. Other workup for diabetes was also carried
out. Assessment of wound was performed by Bates—
Jenson wound scoring system.
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Figure 1: Wound at initial presentation

After serial debridement, injection phenytoin was sprayed
on top of the wound and secondary dressing was carried
out [Figure 2]. Injection phenytoin (50mg/mL) solution
was diluted using normal saline (0.9% NaCl) to prepare a
phenytoin solution (S5mg/mL). This dressing was changed
oncein 3 days, and the phenytoin instillation was repeated at
the time of dressing change. Serum phenytoin concentration
was monitored regularly in the Department of Clinical
Pharmacology, Jawaharlal Institute of Postgraduate
Medical Education and Research, Puducherry, India, and
it was always below 0.4 pg/mL, indicating only minimal
absorption of phenytoin systemically. The patient did
not have any pain while instillation. After five dressings,
his wound had drastically improved, with the wound
bed granulating well with pink healthy granulation tissue
[Figure 3]. Bone had been covered with granulation tissue
and the wound bed was now ready for cover.

Discussion

In 1938, Meritt and Putnam® published their noteworthy
data using phenytoin to treat major, absence, and psychic
equivalent seizures. In 1939, Kimball and Horan observed
for the first time that gingival hyperplasia occurred in
some patients who were treated with phenytoin. The
earliest clinical trial, which was conducted in 1958,
suggested that the patients with surgical wounds who were
pretreated with oral phenytoin had less inflammation,
less pain, and accelerated healing when compared with
the controls.

Topical phenytoin sodium has wound-healing-promoting
effects attributed to the following mechanisms: increased
fibroblast proliferation, inhibition of collagenase activity,

promotion of collagen disposition, enhanced granulation
tissue formation, decreased bacterial contamination,
reduced wound exudate formation, and upregulation of
growth factor receptors.!'4]

In 1991, Muthukumarasamy et al "' in their study on
the effect of topical phenytoin in diabetic foot ulcers, a
prospective controlled clinical trial, had used phenytoin
powder on the ulcer base. They came to the conclusion
that the use of phenytoin to promote healing of diabetic
ulcers is both effective and safe.

DaCosta et al.,l'" in their study, concluded that phenytoin
alters the natural course of wound healing and may be
of benefit in clinical situations where defective wound
collagen deposition may lead to poor wound healing and
consequent morbidity and mortality. It was noted that
there is fibroblast proliferation and neovascularization
in the wounds treated with phenytoin compared with
controls at 3 days. By day 6, the inflammatory infiltrate
had almost totally subsided in the treated wounds,
but fibroblast infiltration and angiogenesis were still
persistently marked.!%!7

Shaw et al.'" concluded that there were no differences in
diabetic foot ulcer closure rates or in diabetic foot ulcer
area over time between the two groups when phenytoin
is used.

Tauro et al.™ observed 200 patients with diabetic ulcers.
One hundred patients underwent topical phenytoin
dressing, whereas the remaining managed with
conventional wound dressing. They concluded that topical
phenytoin aids in faster healing of diabetic wounds with
better graft take-up.
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Figure 3: Wound after five applications of topical phenytoin

All the studies that are mentioned stated that phenytoin
causes increased fibroblast proliferation, enhances
granulation tissue formation, and decreases bacterial
contamination. However, Shaw et al ' stated that there
were no differences in diabetic foot ulcer closure rates or in
diabetic foot ulcer area over time between the two groups
when phenytoin is used.

In our case, we noticed a significant improvement of wound
based on the Bates—Jensen wound scoring system. This
system is an objective standardized method of assessing
and documenting wounds, which uses 13 different points
in wound characteristics to give a wound score. This helps
in initial assessment and documentation of the progress
of the wound.["!

ConcLusIoN

Though diabetic foot ulcer can cause significant morbidity to
the patient, if correctly managed, it can be treated effectively.

Given the evident effectiveness of phenytoin in the promotion
of wound healing as well as its availability, low cost, ease of
use, and safety, we strongly recommend its use as a treatment
for diabetic ulcers. A prospective study with more number of
subjects is required to validate the same.
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