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ABSTRACT

Objective: Phenytoin is a medication primarily used to treat seizures, but it has been discovered to have the potential for wound healing due to its
ability to increase collagen production, promote new blood vessel growth, reduce inflammation, fight infections, and encourage new skin growth.
These effects are particularly useful for healing chronic wounds like pressure ulcers, diabetic ulcers, traumatic wounds, and venous ulcers.

Methods: This is a two-year prospective study conducted between January 2020 and December 2022 at the Government General Hospital in
Kurnool. A study was conducted on 60 patients with traumatic wounds, dividing them into two groups. One group received topical phenytoin
dressing, while the other received normal saline dressing. The study compared wound surface area, granulation tissue percentage, pain ratings on
the visual analog scale, and healing time between the groups on day 14 and day 21.

Results: On day 0, cases and controls had similar wound surface areas (62.17+25.74 cm2 and 62.14+21.57 cm2, respectively) and VAS scores
(8.81+1.22 and 8.88+1.52). By day 14, cases had significantly smaller wound surface areas (41+32.32 cm2), a higher percentage of granulation
tissue (75.56+7.30%), and lower VAS scores (4.57+1.78) compared to controls (53.28+25.33 cm2, 58.45+7.01%, and 6.32+1.02, respectively). By
day 21, cases had even smaller wound surface areas (28.3+31.75 cm2), a higher percentage of granulation tissue (93+3.46%), and lower VAS scores
(2.78£0.42) compared to controls (40.34+34.23 cm2, 72.56+5.05%, and 4.82+1.27, respectively). The time for wound healing was significantly
shorter for cases (22.76+7.28 d) compared to controls (32.64+9.31 d). On day 21, negative cultures were found in 80% of wounds in the study
group and 50% of wounds in the control group, with a statistically significant difference (P-value<0.05).

Conclusion: Topical phenytoin dressing had positive effects on wound healing by increasing the rate of granulation tissue formation, providing
better pain relief, and shortening the healing time. It was found to be a safe, effective, and cost-effective option for wound healing due to its various
mechanisms. The study highlights the significance of phenytoin in treating traumatic wounds, particularly in patients with limited access to

expensive wound-healing medications.
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INTRODUCTION

Phenytoin, which is a type of medication that helps to control
seizures, can lead to an increase in gum tissue growth in patients
who take it orally observed by, Tn. Wigton Ha [1] and Shapiro [2].
However because it appears to have a positive effect on connective
tissue, scientists have looked into whether it could be used for
wound healing. Topical phenytoin has been tested on a range of
wounds, including those caused by diabetes [3, 4], pressure [5], and
leprosy [6], as well as traumatic wounds [7, 8]. DaCosta and
colleagues observed that promoting angiogenesis at an early stage
led to increased collagen deposition [8]. Kato and co-workers found
impaired degradation of collagen in human gingival fibroblasts [9].
Shakeri et al. studied the role of membrane stabilization in wound
healing [10]. Hasamnis and team investigated the effect of a
substance on the epithelialization of wounds [11]. Swamy and
colleagues investigated early transcriptional responses in human
dermal fibroblasts [12]. Although some studies have looked into the
impact of topical phenytoin on wounds caused by War [7] and
Trauma [8], more research is required in this area. Our objective
was to compare how effective topical phenytoin is compared to
standard saline wound dressings in terms of reducing the size of
traumatic wounds, promoting the formation of granulation tissue,
reducing the number of days required for wound healing, and
alleviating pain.

MATERIALS AND METHODS

A two-year prospective case-control study was conducted at
Government General Hospital Kurnool, involving 60 participants.

The study was approved by the institutional ethical review
committee (IEC-KMC-GGH/27/1/2020), and written informed
consent was obtained from all participants.

The study focused on adult patients between 20 and 60 y of age, who
had full-thickness traumatic wounds affecting the skin and
subcutaneous tissue, and who were willing to participate. Patients
with comorbid conditions that could affect wound healing, such as
liver and kidney disease, uncontrolled diabetes, vascular issues,
those on steroids, immunocompromised patients, those with a
history of oral phenytoin use, and those who were allergic to
phenytoin, were excluded from the study.

After screening patients based on the inclusion and exclusion
criteria, 60 individuals were selected for the study and randomly
assigned to two equal groups using a lottery method. Both groups
received a 1-gram intravenous ceftriaxone infusion twice daily for
five days, and wound debridement was performed as required. On
day 0, wound measurements were taken using tissue paper tracing,
and the pain was evaluated using the Visual Analogue Scale (VAS).

The amount of phenytoin used in the study group(n=30) was
determined based on the wound size [3], with 100 mg applied up to
5 cm, 150 mg for wounds between 5 and 10 cm, 200 mg for wounds
between 11 and 15 cm, and 300 mg for wounds greater than 15 cm.
The phenytoin tablets were crushed and mixed with 5 ml of normal
saline for every 100 mg of the drug, and the resulting suspension
was applied uniformly over the wound surface. The control group,
on the other hand, received normal saline and moist dressings.
Healing progress was evaluated on days 14 and 21 in terms of the
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percentage of granulation tissue formation, pain alleviation
measured by VAS, percentage reduction of wound size based on
serial measurements, and the duration of time required for complete
wound healing. Both groups were also evaluated for culture
sensitivity on days 14 and 21 to assess the antibacterial effect.

RESULTS

This study involved 60 patients who had traumatic wounds, and
they were equally distributed into two groups-cases (n=30) and
controls (n=30). Of the total patients, 44 (74%) were male, while 16
(26%) were female. The patients had an average age of 34 y, with
ages ranging from 20 to 60 y. The patients were classified into three
age groups, including 15 patients (25.0%) aged between 20 and 35
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y, 25 patients (42%) aged between 35 and 45 y, and 20 patients
(33%) aged between 45 and 60 y.

The study assessed the percentage of granulation tissue present on
the wound surface area on days 14 and day 21. The results showed
that on day 14, the mean percentage of granulation tissue in the
cases (n=30) was 75.56% with a standard deviation of 7.30, while in
the controls (n=30), it was 58.45% with a standard deviation of 7.01.
This difference between the two groups was statistically significant,
with a P-value of 0.01. Similarly, on day 21, the mean percentage of
granulation tissue in the cases was 93% with a standard deviation of
3.46, whereas, in the controls, it was 72.56% with a standard
deviation of 5.05. The difference between the two groups was
statistically significant, with a P-value of 0.001.

Table 1: Percentage of granulation tissue present on the wound surface area

Days Cases (n=30) Control (n=30)
14d 75.56+7.30 58.45+7.01
21d 93+3.46 72.56%5.05

Data are given as mean+SD.

The study measured pain alleviation using the Visual Analogue Scale
on day 0, day 14, and day 21. On day 0, the Visual Analogue Score
was 8.81+1.22 among cases (n=30) and 8.88+1.52 among controls
(n=30). On day 14, the Visual Analogue Score for cases was

4.57+1.78, while that for controls was 6.32+1.02. On day 21, it was
2.78+0.42 for cases and 4.82+1.27 for controls. The difference
between the groups was statistically significant, with a P-value of
0.02.

Table 2: Pain alleviation using the Visual Analogue Scale

Days Cases (n=30) Control (n=30)
Day 0 8.81+1.22 8.88+1.52
Day 14 4.57+1.78 6.32+1.02
Day 21 2.78+0.42 4.82+1.27

Data are given as mean+SD.

To determine the reduction in wound size, the surface area of the wound
was measured at regular intervals. On day 0, the surface area of the
wounds in both the cases (n=30) and control groups (n=30) was similar,
with an average of 62.17+25.74 cm2 and 62.14+21.57 cm2, respectively.
On day 14, the surface area of the wounds among cases decreased to

41+32.32 cm2, while it decreased to 53.284+25.33 cm2 among controls.
On day 21, the surface area further reduced to 28.3+31.75 cm2 among
cases and 40.34+34.23 cm? among controls. Consequently, the
percentage reduction in wound surface area on day 21 was found to be
higher in cases (54.45%) compared to controls (35.08%).

Table 3: The surface area of the wound

Days Cases (n=30) Control (n=30)
Day 0 62.17+25.74 cm? 62.14+21.57 cm?
Day 14 41+32.32 cm? 53.28+25.33 cm?
Day 21 28.3+31.75 cm? 40.34+34.23 cm?

Data are given as mean+SD.
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Fig.1: The percentage reduction in wound surface area on day 21

On day 21, both groups of patients were examined to check for the
antibacterial effect by testing the cultures of their wounds. In the
study group (n=30), 24 out of 30 wounds (80%) had no detectable

bacterial growth, whereas in the control group (n=30), only 15 out
of 30 wounds (50%) showed no bacterial growth.

The study measured the time it took for the wound to heal or for the
wound to be prepared for further medical treatment. Results
showed that the average duration for the study group (n=30) was
22.76+7.28 d, while the average duration for the control group
(n=30) was 32.64+9.31 d. The difference between the two groups
was statistically significant, with a P-value of 0.01, indicating that the
treatment had an impact on the healing time of wounds.

DISCUSSION

Over the years, wound dressings have evolved from simple
dressings that only provide physical protection and prevent
infections to more advanced agents such as hydrocolloids, honey,
betadine, and aloe vera. Researchers now not only evaluate the
effectiveness of these agents in wound healing but also their cost,
accessibility, and practicality. The search for an efficient, affordable,
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and practical wound dressing is still ongoing as researchers strive to
discover new and effective methods of treating wounds.

Phenytoin has been discovered to have a positive impact on wound
healing by encouraging several key processes involved in tissue
repair. It can help promote the growth of fibroblasts, which are
crucial for tissue repair and can also boost collagen production, a
significant component of the extracellular matrix that provides
support and structure to tissues [10]. Additionally, phenytoin has
the potential to decrease the activity of collagenase, an enzyme that
can break down collagen and slow down the healing process [10].

Phenytoin also has anti-inflammatory properties and can reduce the
production of cytokines such as interleukin 1, which can contribute
to inflammation and delay wound healing [10]. Furthermore, it can
encourage neovascularisation [9] by increasing the production of
growth factors such as VEGF and TGF-beta, which can enhance blood
flow to the wound area and support tissue repair [9]. Furthermore,
phenytoin has antibacterial properties and can reduce the bacterial
load of common wound pathogens such as Staphylococcus aureus,
Klebsiella, and Pseudomonas [15, 16]. This can help prevent
infection and promote proper wound healing [17, 18]. In addition,
phenytoin can ease local pain by stabilizing cell membranes and has
been shown to promote nerve regeneration, which can lead to the
development of new granulation tissue and a faster healing time [9].

In summary, phenytoin has multiple mechanisms of action that
contribute to the promotion of wound healing, including the
stimulation of fibroblast proliferation and collagen production,
reduction of inflammation, promotion of neovascularization,
antibacterial activity, and the ability to ease pain and promote nerve
regeneration [3, 8-14].

Although the most effective approach for administering topical
phenytoin remains uncertain, our study incorporated a suspension to
potentially prevent the formation of a white eschar coating [5]. Several
investigations have compared the wound-healing impacts of topical
phenytoin to other treatments, such as silver sulfadiazine (Carneiro et
al. [19]), collagen dressing with antibiotics (Rhodes et al [5]), and
EUSOL dressings (Lodha et al. [20]). Meena K et al. [21] investigated
rats. These studies have demonstrated that topical phenytoin can
heighten the number of negative wound cultures, diminish pain,
expedite healing, encourage healthier granulation tissue, and lower
bacterial contamination [22]. However, few studies have specifically
explored the effects of phenytoin on traumatic wounds [7, 8].

In our study, we found that topical phenytoin was more effective
than normal saline dressings in improving wound healing. Our
results were consistent with previous studies conducted by Tauro et
al. [23] and Muthukumarasamy et al [17] which reported a
significant increase in granulation tissue formation and a faster
reduction in wound surface area in the phenytoin group. The
antibacterial action of phenytoin was also demonstrated in a study by
Pendse et al. [18]. Furthermore, histopathological studies have shown
that phenytoin-treated wounds have increased neovascularization and
lymphocyte infiltration, contributing to its antibacterial action [21].
Phenytoin is well tolerated with minimal side effects, and systemic
absorption of phenytoin is negligible [24, 25]. No hypersensitivity
reactions to phenytoin have been reported [26].

CONCLUSION

Our research found that patients with traumatic wounds who
received topical phenytoin treatment showed better wound healing
compared to those treated with normal saline. We observed a
significant difference in the rate of granulation tissue formation, pain
relief as indicated by the visual analogue scale, and the percentage of
wound surface area reduction between the two groups. Additionally,
the time required for wound healing was reduced, leading to lower
costs. Overall, topical phenytoin is a practical, cost-effective, and safe
agent for treating traumatic wounds that are readily available and
applicable.

LIMITATIONS

The scope of our study is constrained due to a limited duration of
observation and a small number of participants; the study only
focused on a specific type of wound or injury. This could limit the
applicability of the findings to other types of injuries or wounds.
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