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Abstract   

Background and Objectives: Local wound care is one of the mainstays in the management protocol for diabetic foot 

ulcers. Sucralfate and honey are inexpensive and easily available agents for local dressing. They are highly efficacious in 

achieving faster and better healing. Our study compares the effect of topical sucralfate with honey dressings in the 

management of diabetic foot ulcers. Methods: We conducted a prospective study on 50 patients of Diabetic foot ulcer 

admitted indoor and were evaluated clinically. Patients were divided into Group A (n=25) and Group B (n=25). Group A 

patients treated with topical application of Sucralfate and Group B patients were treated with topical honey. Wounds in 

both groups were inspected at the end of 7 days, 14 days and 21 days. Results in the two groups were compared and 

interpreted. Results: In our study, mean ulcer size was reduced in both the groups on day 7, day 14, and day21 (p>0.5).  

The percentage of reduction in mean ulcer size in Group A was 59.53% compared to 55.05% in Group B at the end of 21 

days (p value > 0.05). Completely epithelized ulcers were 10 (40%) in Group A and 9 (36%) in Group B respectively. 

Complete epithelization of ulcer or ulcer bed ready for split skin grafting (primary end point of study) was 21.04 days in 

Group A and 23.20 days in Group B (P value < 0.05). Conclusion: Even though topical sucralfate and honey were both 

found to be effective in enhancing the wound healing process in diabetic foot ulcers, topical sucralfate was found to be 

better when compared to honey for local application. 
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Introduction 

Diabetes mellitus is characterized by chronic 

hyperglycaemia with disturbances of carbohydrate, fat, 

and protein metabolism resulting from defects in insulin 

secretion, insulin action or both. It is the leading cause 

of end stage renal disease, a major cause of non - 

traumatic amputations, responsible for 30% of the 

preventable blindness and a leading cause of cardio-

vascular mortality. Diabetes mellitus (DM) is one of the 

main problems in health systems and a global public 

health threat that has increased dramatically over the 

past 2 decades. According to epidemiological studies, 

the number of patients with DM increased from about 

30 million cases in 1985, 177 million in 2000, 285 

million in 2010, and estimated if the situation continues, 

more than 360 million people by 2030 will have DM 

[1].  
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Diabetic foot is one of the major complications of 

diabetes mellitus. One in every six people with diabetes 

will have a foot ulcer during his /her lifetime [2]. In 

total, it is estimated that 15% of patients with diabetes 

will suffer from DFU during their lifetime [3]. Diabetic 

foot ulcers are extremely debilitating and difficult to 

treat. Multidisciplinary management, patient education, 

glucose control, debridement, offloading, infection 

control, and adequate perfusions are the mainstays of 

standard care endorsed by most practice guidelines.  

 

Local wound care is one of the mainstays in the 

management protocol for diabetic foot ulcers. Currently 

there is a wound care revolution and a wide variety of 

dressings are available, yet there is no ideal dressing.  

During the last two decades a wide variety of innovative 

dressings have been introduced in wound healing, such 

as Benzoyl peroxide, collagen, insulin, oxygen therapy, 

sucralfate, honey and vinegar. Among people from a 
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lower socioeconomic background, cost of treatment 

plays an important role in compliance and seeing the 

treatment to completion. As both sucralfate and honey 

are inexpensive and easily available agents, we 

undertook a study to know their efficacy in promoting 

wound healing in diabetic foot ulcers. As there is a need 

to optimize the ideal type of dressing in diabetic foot 

ulcers, we undertook the study with an aim to compare 

effect of topical sucralfate with topical honey dressings 

in the management of diabetic foot ulcers.    

Patients and Methods 

Study design- This was prospective observational study 

to compare topical sucralfate versus honey dressing in 

the management of diabetic foot ulcer. 

 

Study sample - Study was conducted in Department of 

General surgery from October 2016 to September 2018. 

Study sample consisted of 50 patients of diabetic foot 

ulcer in Mamata General Hospital. Institutional ethical 

committee (IEC) approval and patient consent was 

taken before beginning the study. 

 

Inclusion criteria  

 Patients between 25 to 75 years of age with type 2 

diabetes mellitus with diabetic foot ulcers of 

Wagner’s grade 1 and 2 

 Size of ulcer less than 10x10 cms 

 Patients willing to take part in the study. 

 

Exclusion criteria 

 Patients with chronic venous insufficiency of lower 

limbs with dermal changes and lymphedema 

 Patients with uncontrolled diabetes with severe 

comorbid medical conditions 

 Immunocompromised patients 

 Associated osteomyelitis, Skin malignancy 

 Patients unwilling for the study. 

 

Statistical method- Unpaired t test was used for 

analysis of continuous data. Pearson’s ϰ2 test was used 

for analysis of categorical data. Differences were 

considered statistically significant, if P<0.05. IBM 

SPSS Statistics for Windows, version 24 (IBM Corp., 

Armonk, N.Y., USA) software program was used for 

statistical calculations. Analytical data obtained was 

compared and discussed with the data available in the 

literature. 

 

Data collection– Patients were divided into 2 groups 

for study purpose. Group A (n=25) patients were treated 

with sucralfate dressing, whereas Group B (n=25) 

patients were treated with honey.  

 

After taking an informed and written consent of patients 

having diabetic ulcer, thorough history, clinical 

examination was carried out. Relevant investigations 

like Hemoglobin (Hb), Total Leukocyte count (TLC) 

Fasting blood sugar (FBS), Post prandial blood sugar 

(PPBS), and Glycosalated Hemoglobin (HbA1c) were 

done in both the groups.  

 

Before application, culture & sensitivity swab of all 

ulcers were taken and cleaned with normal saline. 

Debridement of dirty and crusted wound was done. 

Good glycemic control was achieved using oral 

hypoglycemic and/or Insulin therapy. All patients were 

treated with appropriate antibiotics after culture and 

sensitivity report. Off-loading of pressure from the 

affected area was used in both the groups.  

 

Commercially available sucralfate suspension (Sucrafil) 

was taken in a small sterile bowl, ulcer surface was 

coated with sucralfate suspension. Ulcer was initially 

cleaned with normal saline and sterile gauze sucralfate 

suspension was placed over the wound. Honey dressing 

was applied in the same manner as sucralfate with 

commercially available sterilized honey. At the end of 7 

days, 14 days and 21 days the wounds in both groups 

were inspected. Data was collected in proforma and 

entered into excel sheet for comparison. The end point 

of study was complete wound epithelializat ion or 

appearance of granulation tissue, which ultimately lead 

to spilt skin grafting or secondary healing; whichever is 

earlier. Rate of wound healing was calculated as the 

difference between the primary wound on the day 1 and 

at end of 7days, 14 days and 21 days. Ulcer 

measurements were taken using ruler (in cm) as two 

largest perpendicular diameters. The ulcer area was 

measured in cm2 by multiplying these two diameters.   

Results 

The Mean age of subjects in the present study in Group A was 57.28 years and in group B was 57.04 years. The mean 

ulcer size at Day 1, Day 7, day 14 and day 21 is shown in Fig 1. Size of ulcer was comparable though statistically not 

significant. In the present study, the percentage of reduction in mean ulcer size in Group A was 59.53% compared to 

55.005% in Group B at the end of 21 days (p value > 0.05). Average number of dressing changed in Group A was 19.80 

whereas in Group B it was 21.88 with P value < 0.05 which was statistically significant.  
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Fig.1: Mean ulcer size at day 1, day 7, day 14 and day 21 

 

 

Fig-02: Organisms isolated during the study 

                       

    

Before                                                                              After 

 
Fig.-03: Wound before and after treated with topical sucralfate dressing 

 

 

Fig.-04: Wound after split skin grafting in sucralfate group 
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Number of patients with completely epithelized ulcers were 10 (40%) in Group A and 9 (36%) in Group B respectively. 

Skin grafting was done in 15 (60%) and 16 (64%) cases in Group A and Group B respectively. Bacteriological profile of 

ulcer is shown in Fig 2. The bacterium that was cultured most in the ulcers was Pseudomonas aeruginosa followed by 

MRSA. 

 

     Table-1: Table showing overview of study patients (n=50). 
 

Group A (n=25) Group B (n=25) p value 

Age (Years) 57.28 57.04 
 

Sex 
   

Male 16 17 
 

Female 9 8 
 

Percentage reduction in mean ulcer size 59.53% 55.01% > 0.05 

Average no. of ulcer dressing changed 19.8 21.88 < 0.05 

Completely epithelialized ulcers 10(40%) 9(36%) > 0.05 

Split skin grafting 15(60%) 16(64%) > 0.05 

Mean duration for ulcer heal or SSG 21.04 days 23.20 days < 0.05 

Mean Ulcer size (cm2) 
   

Day 1 13.656 9.756 > 0.05 

Day 7 12.032 8.584 > 0.05 

Day 14 9.884 6.988 > 0.05 

Day 21 7.648 5.34 > 0.05 

The mean duration for complete epithelization of ulcer or ulcer bed ready for split skin grafting which is primary end 

point of study was 21.04 days in Group A and 23.20 days in Group B which was statistically significant (P value < 0.05). 

Relevant findings in study patients are summarized in Table 1. 

Discussion 

An ideal dressing is every surgeon’s desire, a dressing 

that promotes chronic ulcer healing without any 

complications. Successful wound dressing should keep 

the wound moist and be devoid of any adverse reactions 

such as infection, maceration and allergy. Diabetic 

ulcers are chronic wounds, stuck in inflammation phase 

and shows cessation of epidermal growth. Wound 

dressings have evolved from the status of providing 

physical protection to the raw surface, absorbing 

exudates and controlling local infections by local 

medications to the level of providing an adequate 

environment promoting wound healing. This has been 

achieved by modern wound dressing agents, which 

promote granulation tissue formation.  

 

Sucralfate is a commonly used antacid. It is a basic 

aluminum salt of sucrose octasulfate. It acts as a 

mechanical barrier because of a strong electrostatic 

interaction with proteins at the ulcer site [4]. Sucralfate 

has also been shown to have antibacterial activity [5]. 

Recent studies have also shown that it is structurally 

similar to heparin, and hence has angiogenic properties 

[6]. 

 

 

In present study there was similar age and sex 

distribution. Mean ulcer size when compared on day 1, 

day 7, day 14 and day 21 were comparable in both the 

groups and showed decreasing in mean size similar to 

study done by Akarsh, Y. G. et al [7].  

 

The percentage of reduction in mean ulcer size in the 

sucralfate group was 59.53% at the end of 21 days 

which was similar to study done by Nagalakshmi G et al 

[8], Dr. Akarsh, Y. G. et al [7]. At the end of study 

period complete epithelialization of ulcer was achieved 

in 10 (40%) subjects in sucralfate group and 9 (36%) 

subjects in honey group which is congruent with study 

done by Eldeen M et al [9], Edmonds M et al [10], 

Imran M et al [11].   

 

However, in the present study complete ulcer 

epithelialization rate is comparatively less when 

compared to other studies. This may be because; the 

evaluation period and mean ulcer size were different 

between these studies. The study period in Edmonds M 

et al [10] study was 20 weeks whereas the study period 

in study done by Imran M et al [11] was 120 days.  
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The number of cases who underwent split skin grafting 

in the present study were less when compared to the 

other studies like Prabhakar S et al [12], Shukrimi A et 

al [13]. This may be because; the endpoint of the 

present study is different from other studies mentioned 

above. Mean duration of complete epithelization was 

significantly shorter in sucralfate group results which, 

correlate well with study done by Nagalakshmi G et al 

[08], Agarwal S et al [14], Moghazy AM et al [15], 

Shukrimi A et al [13].   

 

Sucralfate has been shown to accelerate epithelial 

wound healing by increasing the bioavailability of 

growth factors, especially FGF, which in turn has been 

demonstrated to have a pivotal role in angiogenesis, a 

main phase in epithelial wound healing. In addition, the 

induction of prostaglandins production as well as cell 

apoptosis protection by sucralfate can favor the re 

epithelialization in the wound healing process.  

 

The local delivery of growth factors has been proposed 

as a tool to improve epithelial wound healing. It will be 

appropriate to design clinical trials in patients with 

various types of epithelial wounds to investigate the use 

of simultaneous topical delivery of sucralfate and one or 

more growth factors. The encouraging results seen in 

our study are in concordance with study done by 

Tsakayannis D et al [16], Tumino G et al [17], who 

used topical sucralfate to treat diabetic foot ulcers.  

 

In the present study, the bacterium that was cultured 

most in the ulcers was Pseudomonas aeruginosa 

followed by MRSA. Pseudomonas aeruginosa was 

found in 9 (36%) cases in sucralfate group and 6 (24%) 

cases in honey group. MRSA was found in 4 (16%) 

subjects of sucralfate group and 5 (20%) subjects of 

honey group. Findings of our study are comparable to 

study done by Nagalakshmi G et al [8], Agarwal S et al 

[14], Moghazy AM et al [15], West et al [18]. 

 

Honey has been used in clinical practice for many types 

of disease for centuries [7]. It is still being used as a 

dressing material for burn wounds, decubitus ulcers, 

gunshot wounds and wound dehiscence. It enhances 

auto debridement by absorbing edematous fluid around 

the ulcer margins and promotes granulation tissue 

formation and epithelization [19].  

 

High osmolarity has been considered a valuable tool in 

the treatment of infections because it prevents the 

growth of bacteria and encourages healing. This can be 

achieved by the topical use of honey, which contains up 

to 40% fructose, 30% glucose, 5% sucrose and 20% 

water [20]. Our study has also shown positive results 

with topical honey dressing similar to study published 

by Vardi et al [21], Subrahmanyam M [22].  

 

There has been a significance advance in diabetic foot 

ulcer care in the form of development of wound 

dressing systems, which stimulate wound healing 

process by improved granulation tissue formation. 

There is also development of growth factors which 

cause molecular manipulation in the wound micro-

environment; topical application of these growth factors 

appears to signal a significant role for their therapeutic 

use in the treatment of DFU.  

 

Nevertheless, only a single medication growth factor 

supplementation (PDGF) was approved by the FDA for 

topical application that has modest success. There is 

trend towards development of bioengineered skin 

substitutes which have a major role in chronic wounds.  

Extensive research is going on in the development of 

artificial skin substitutes by combining cultured 

keratinocytes with artificially formed dermal analogues, 

namely Integra, Allo Derm, polygalactin mesh, human 

allogenic dermis etc., which has immense potential. It is 

only a matter of time before a successful approach to 

the management of chronic wounds is devised.  

 

There are now different types of dressings that can be 

used to treat diabetic foot ulcers such as absorptive 

fillers, hydrogel dressings, and hydrocolloids. Advanced 

therapies for management of diabetic foot ulcer includes 

hyperbaric oxygen therapy, electrical stimulation, 

negative pressure wound therapy and growth factors. In 

selecting dressings for chronic non healing wounds it is 

recommended that the cost of the product should be 

considered. 

 

We acknowledge the limitations of present study. 

Sample size was small, and study was conducted in 

single institute, various factors other than cost of 

dressings were not analyzed and it was not a blinded 

study. We did not compare with other available topical 

application methods for healing of diabetic foot ulcer. 

Multicenter trial with large number of patients is needed 

to establish ideal agent for topical application. 

 

To conclude topical sucralfate and honey were both 

found to be effective in enhancing the wound healing 

process in diabetic foot ulcers, but topical sucralfate 

was found to be slightly better when compared to honey 

in the enhancement of wound healing in terms of mean 

duration for complete epithelialization of ulcer or ulcer 

bed ready for split skin grafting and number of 
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dressings required. However, further studies with larger 

population will be needed in the future before topical 

sucralfate dressing can be added to the wide spectrum 

of treatment modalities available in the management of 

diabetic ulcers and ulcers of other etiology. 

 

What the study adds to the existing knowledge? 

Even though several topical solutions are available for 

local application many of them are costly and beyond 

reach of many patients. It is a unique study as literature 

is sparse comparing topical sucralfate with topical 

honey in diabetic foot patients.Our study shows cheaper 

alternatives like topical sucralfate and honey can be 

used in diabetic foot ulcer patients there by reducing 

economic burden on patients with good efficacy. 
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