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Diabetic ulcers are the most frequent reason for hospitalization in patients with diabetes. 

Currently, a lot of attention is being placed on the development of expensive topical growth 

factors for wound healing. Thus, there remains a quest for better wound healing agents. 

One such agent is phenytoin, which is cheap, easy to use and readily available for medical 

practice. The aim of the study is to compare the efficacy of topical phenytoin with saline 

and normal saline in healing of diabetic ulcers, in terms of days required for healing, rate of 

granulation tissue formation, quality of graft bed, graft uptake, effect on bacterial growth 

and side effects of topical phenytoin. we carried out our study in 2 groups 50 each, Saline 

and Phenytoin sodium(SP) group and Normal Saline(NS) in our institute. The number of 

days was 31.3 in group NS and 27.88 in group SP to heal. Negative bacterial growth in NS 

group was 37, while 45 in SP group. Graft uptake was seen in 37 cases in NS group, while 

it was 40 in SP group, which were statistically significant. So, we concluded that saline and 

phenytoin have a good effect than normal saline in diabetic wound dressing. 
  
 
 

 
 
 

 

INTRODUCTION 
 

 

Diabetic ulcer is a significant health care problem with its 

healing depending on many factors such as glycemic control, 

nutritional status of the patient, bacterial load, vascularity and 

location of the wound[1,2,3].Diabetic foot ulcers precede 

almost 85% of amputations in India[4,5,6]. Diabetic foot 

ulcers are extremely debilitating and difficult to treat. 

Multidisciplinary management which includes patient 

education, glycemic control, debridement, infection control 

and adequate perfusion is the mainstay of standard care 

endorsed by most practice guidelines [7,8]. Many agents have 

been tried in wound healing and one such agent is phenytoin. 

Phenytoin (diphenyl hydantoin) was introduced into therapy in 

1937 for effective control of convulsive disorders [9,10]
 
with a 

common side effect being gingival hyperplasia. This 

stimulatory effect of phenytoin on connective tissue suggests 

the possibility for its use in wound healing. The beneficial 

effect of phenytoin has been shown in promoting healing of 

decubitus ulcers, venous stasis ulcers, traumatic wounds, 

burns [11]. Diabetic ulcer is the most frequent reason for 

hospitalization in patients with diabetes. It has increased the 

cost of treatment and hospitalization of these patients. 

Currently, a lot of attention is being placed on the 

development of expensive topical growth factors for wound 

healing. Thus, there remains a quest for better wound healing 

agents. One such agent is phenytoin, which is cheap, easy to 

use and readily available for medical practice. Hence, the 

present study was taken up to compare the efficacy of topical 

phenytoin with saline and normal saline in healing of diabetic 

ulcers, in terms of days required for healing, rate of 

granulation tissue formation, quality of graft bed, graft uptake, 

effect on bacterial growth and side effects of topical 

phenytoin. 
 

METHODS 
 

100 patients were included in the comparative study during the 

period of November 2019 to November 2021 at the Prathima  

Institute of medical sciences. Ethical clearance was taken from 

the institutional committee. They were randomly allocated 

into topical phenytoin with saline (SP) and normal saline (NS) 

dressing groups (50 each). 
 

Inclusion Criteria 
 

1. Grade I and II foot ulcers according to Meggitt-Wagner 

clinical classification. 

2. Control of DM with oral hypoglycemic agents or insulin. 

3. Patients willing to follow up. 
 

Exclusion Criteria 
 

1. Grade III, IV, V foot ulcers according to Meggitt-Wagner 

clinical classification. 

2. Chronic ulcers of other etiology. 

3. Other comorbid conditions like renal failure, generalized 

debility, which affects wound healing.  

4. Allergy to phenytoin. 
 

Relevant history, a complete clinical examination was done 

and laboratory investigations (hemogram, ECG, blood sugar, 

blood urea, serum creatinine, urine analysis, pus and blood for 
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culture and sensitivity arterial doppler) were done. Initial ulcer 

size and rate of granulation tissue formation was measured. A 

sterile gauze soaked in a suspension of 100mg phenytoin 

capsule in 5ml normal saline (20mg/cm2 TBSA) was placed 

over the wound. The control group dressing was done with 

normal saline solution. Twice, daily dressing was done for 14 

days for both groups. Wound culture was obtained on day 1 

and day 14. The patient was then subjected to skin grafting 

and the wound was assessed on the fifth post operative day for 

graft uptake and the number of days of hospitalization was 

noted and compared the efficacy of topical phenytoin with 

saline and normal saline in healing of diabetic ulcers under the 

following heads: 
 

 In terms of days required for healing,  

 Rate of granulation tissue formation,  

 Quality of graft bed, graft uptake,  

 Effect on bacterial growth and  

 Side effects of topical phenytoin. 
 

The variables were compared using Paired and Unpaired 

Student’s t-test and P value of <0.05 was considered 

significant.  
 

RESULTS 
 

Age Distribution 
 

Among the study population, in normal saline group (NS), 6% 

belonged to the age group of 40-49 years, 28% belonged to the 

age group of 50-59 years, 26% belonged to the age group of 

60-69 years and 40% belonged to age group of 70 and above. 

Among Saline and Phenytoin sodium group (SP), 4% 

belonged to the age group of 30-39 years, 6% belonged to the 

age group of 40-49 years, 24% belonged to the age group of 

50-59 years, 20% belonged to the age group of 60-69 years 

and 46% belonged to the age group of 70 and above. (Table 1. 

Age-wise distribution in the study.) 
 

Table 1 Age-wise distribution in the study. 
 

Age group 

normal 

saline 

(NS) 

% 

phenytoin 

with saline 

(SP) 

% 

30-39 years 0 0 2 4 

40-49 years 3 6 3 6 

50-59 years 14 28 12 24 

60-69 years 13 26 10 20 

70 years and above 20 40 23 46 

Grand Total 50 1.00 50 100 
 

Gender Distribution  
 

Among the study population, in group NS, 28% were females 

and 72% were males. 
 

In group SP, 16% were females and 84% were males.(Table 2:  

gender distribution in study). 
 

Table 2 Gender Distribution in Study 
 

Gender NS % SP % 

Female 14 28 8 16 

Male 36 72 42 84 

Grand Total 50 100 50 100 
 

 

The Days of Hospitalization 
 

Among the study population, regarding hospital stay, it was 

31.3 in group NS and 27.88 in group SP. The difference 

between the two groups was statistically significant with a P 

value of 0.000002. The mean duration of hospital stay was 

significantly less in the SP group. 
 

(Table 3: the days of  hospitalization.) 
 

Table 3 The days of hospitalization 
 

Hospitalization days NS % SP % 

23 0 0 3 6 
25 2 4 5 10 

26 3 6 8 16 
27 0 0 2 4 

28 10 20 17 34 

29 3 6 0 0 
30 10 20 9 18 

31 1 2 0 0 

32 9 18 6 12 
34 1 2 0 0 

35 3 6 0 0 

36 1 2 0 0 

38 4 8 0 0 

40 1 2 0 0 

42 2 4 0 0 
Grand Total 50 100 50 100 

 

The Culture Findings 
 

In group NS, 26% were positive for culture. In group SP, 10% 

were positive for cultures. There were significantly lower rates 

of infections in the SP group, when compared with the NS 

group. P=0.02 (Significant) (Table 4:  the culture findings.) 

Parameters 
 

Table 4 the culture findings 
 

Culture NS % SP % 

Positive 13 26 5 10 

Negative 37 74 45 90 

Grand Total 50 100 50 100 
 

Other Parameters 
 

Among the study population, regarding ulcer area, it was 

37.609 in group NS and 40.40 in group SP. The difference 

between the two groups was statistically significant with a P 

value of 0.01. The mean ulcer area was significantly higher in 

the SP group. 
 

Among the study population, regarding granulation tissue, it 

was 36.07 in group NS and 39.63 in group SP. The difference 

between the two groups was statistically significant with a P 

value of 0.0001. The mean granulation tissue was significantly 

higher in the SP group. 
 

Among the study population, regarding STSG uptake, it was 

370.8 in group NS and 40.01 in group SP. The difference 

between the two groups was statistically significant with a P 

value of 0.0009. The mean STSG uptake was significantly 

higher in the SP group. 
 

Table 5 the means of various parameters 
 

 

Parameter NS SP P value 

Ulcer area 37.609±7.22 40.40±2.84 0.01 
Granulation tissue 36.07±5.71 39.63±2.67 0.0001 

STSG uptake 37.08±5.45 40.01±2.68 0.0009 

Hospital stay 31.3±4.2 27.88±2.41 0.000002 
 

DISCUSSION 
 

The present study was taken up to compare the efficacy of 

topical phenytoin with saline, normal saline wound dressings 

in healing of diabetic ulcers. It was conducted in the General 

Surgery Department at Prathima Institute of Medical Sciences, 
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Karimanagar, for a duration of 18 months, with a total study 

sample of 100.   
 

Among the study population, in group NS, 28% were females 

and 72% were males. In group SP, 16% were females and 

84% were males. In group NS, 6% belonged to the age group 

of 40-49 years, 28% belonged to the age group of 50-59 years, 

26% belonged to the age group of 60-69 years and 40% 

belonged to the age group of 70 and above .Among group SP, 

4% belonged to the age group of 30-39 years, 6% belonged to 

the age group of 40-49 years, 24% belonged to the age group 

of 50-59 years, 20% belonged to the age group of 60-69 years 

and 46% belonged to the age group of 70 and above. 

Regarding ulcer area, it was 37.609 in group NS and 40.40 in 

group the SP. The difference between the two groups was 

statistically significant with a P value of 0.01[12]. The mean 

ulcer area was significantly higher in the SP group. Regarding 

granulation tissue, it was 36.07 in group NS and 39.63 in 

group the SP. The difference between the two groups was 

statistically significant with a P value of 0.0001[13,14]. The 

mean granulation tissue was significantly higher in the SP 

group. Regarding STSG uptake, it was 370.8 in group NS and 

40.01 in group SP. The difference between the two groups was 

statistically significant with P value of 0.0009[15]. The mean 

STSG uptake was significantly higher in the SP group. 

Regarding hospital stay, it was 31.3 in group NS and 27.88 in 

group SP. The difference between the two groups was 

statistically significant with a P value of 0.000002. The mean 

duration of hospital stay was significantly less in the SP group. 

In group NS, 26% were positive for culture. In group SP, 10% 

were positive for cultures. There were significantly lower rates 

of infections in the SP group, when compared with the NS 

group. No side effects were noted among phenytoin with the 

saline group[16]. Follow-up observations revealed that the 

topical SP dressing group suffered lesser post- skin grafting 

complications like wound contracture, residual raw area and 

pain compared to the NS group compared with few clinical 

experiences study groups like War and non-war 

wounds[17,18], burns [19,20], abscess cavities[21], diabetic 

foot ulcers[22,23], trophic leprosy ulcers[24,25,26],chronic 

skin ulcers [27, 28,29,30], Stage II Decubitus Ulcers in the 

elderly [31,32].   
 

CONCLUSIONS 
 

The present study concludes that the mean days required for 

healing was significantly lesser among the Saline and 

Phenytoin sodium (SP) group. The rate of granulation tissue 

formation, rate of granulation tissue formation, quality of graft 

bed and graft uptake were significantly higher in the SP group 

There were significantly lower rates of infections in the SP 

group, when compared with the NS group. Therefore, 

phenytoin with saline is the safe and effective alternative for 

dressing of diabetic ulcers. 
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