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RANDOMIZED CASE CONTROL STUDY

Abstract

Aim-Background: The use of silver in the management of burn wounds is well known. This prospective study was 
undertaken to evaluate the efficacy of silver-impregnated dressing in patients with diabetic foot. 

Materials and methods: This study was conducted in the Department of Surgery at a tertiary care hospital in North 
India. It was a randomized case control study to compare the effectiveness of silver-impregnated dressings with 
conventional povidone iodine-based dressings in the healing of diabetic foot ulcers. 

Results: At the end of our study, we found that 19 (70.37%) patients whose wounds were dressed with silver-im-
pregnated dressing had 100% granulation tissue while only 10 (34.48%) patients whose wounds had been dressed 
with povidone iodine-based dressing had 100% granulation tissue.

Conclusion: Dressing diabetic foot ulcers with silver-based dressing is effective in controlling the microbiological 
burden of the wound and increasing the rate of granulation tissue formation.

Key Words: Silver; diabetic foot; povidone iodine; dressing

to around 12 billion $ in the USA alone [3]. The peculiar-
ity of diabetic ulcers is that they refuse to heal owing to 
their multifactorial origin (vasculopathy and neuropathy). 
According to Boulton et al., the most common cause of 
non-traumatic limb amputation is diabetic foot [4]. Thus, 
diabetic foot represents a major physical and economical 
problem for society. 

Extensive research has been conducted in the patho-
physiology and management of diabetic foot. Earlier con-
cepts advocated keeping the wound dry for healing. This 
concept changed with time, nowadays supporting moist 
healing. Despite much progress being made in the under-
standing of diabetic foot pathophysiology, the search for 
the ideal dressing material continues. The use of silver in 
the management of burn wounds is well known. Silver pos-
sesses antimicrobial properties that inhibit cytochromes in 
the respiratory chain. Silver has been found to be effective 
in treating aerobic, anaerobic bacteria, yeast, filamentous 
fungi and viruses [5]. In silver-impregnated dressings, 
silver comes in contact with the bacteria and is absorbed 
by exudates. These dressings also have the advantage of 
less frequent need for dressing change [6]. Very little of the 
silver contained in the dressing is systemically absorbed. 
Most of the silver remains within the dressing or binds to 
proteins in the wound or wound debris [7]. Even if absorbed 
systemically, silver is excreted mainly via the biliary route 
in the faeces or in the urine [8]. This prospective study was 

Introduction

Diabetic foot is defined by the World Health Organi-
zation (WHO) as “The foot of a diabetic patient that has 
the potential risk of pathologic consequences, including 
infection, ulceration, and/or destruction of deep tissues 
associated with neurologic abnormalities, various degrees 
of peripheral vascular disease, and/or metabolic compli-
cations of diabetes in the lower limb” [1]. According to 
the International Diabetes Federation, the prevalence 
of patients with diabetes is estimated to be 387 million 
worldwide and is expected to rise by 205 million by 2035 
[2]. The expected cost of treating diabetic foot amounts 
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53.03 years in Group A and 52.95 years in Group B (p=0.48). 
Group A comprised 17 male patients and 13 female while 
in Group B the male and female ratio was equal (p=0.6).

At the end of the study, i.e. at the end of eight weeks, we 
found that 19 (70.37%) patients whose wounds were dressed 
with silver-impregnated dressing had 100% granulation 
tissue while only 10 (34.48%) patients who had povidone 
iodine-based dressings displayed 100% granulation tissue 
(Table 1). At the end of four weeks, 96.3% of cases in group 
B had negative culture sensitivity as compared against 51.7% 
in control group A, denoting a statistically significant dif-
ference (p value 0.005) (Table 2).

Discussion

Diabetic foot is affecting a growing population. It is 
unclear which type of dressing material should be used for 
early healing of wounds. Even the recent guidelines given 
by the International National Federation [10] fail to provide 
a definite solution to this problem and suggest: “In the 
absence of strong evidence of clinical or cost effectiveness, 
healthcare professionals should use wound dressings that 
best match the clinical appearance and site of the wound, 
as well as patient preferences”

In 2007, the COCHRANE group undertook an analysis 
of different research papers, analyzed individually by Bergin 
and Wraight [11]. They came to the conclusion that at that 
time, no clinical trials had evaluated the clinical effectiveness 
of dressings and topical agents containing silver. In 2011, the 
Cochrane collaboration again declared the same concerning 
the status of silver-based dressing on diabetic foot ulcers. 

At the end of our study i.e. at the end of eight weeks, we 
found that 19 (70.37%) patients whose wounds were dressed 
with silver-impregnated dressing had 100% granulation tis-
sue while only 10 (34.48%) patients who had their wounds 
dressed with povidone iodine-based dressing had 100% 
granulation tissue. At the end of four weeks, 96.3% of cases 
in group B had negative culture sensitivity as compared 
against 51.7% in control group A, denoting a statistically 
significant difference (p value 0.005).

undertaken to evaluate the efficacy of silver-impregnated 
dressing in patients with diabetic foot.

Methods and materials

This study was conducted in the department of general 
surgery at a tertiary care hospital in North India after receiv-
ing clearance from the Ethical Committee of the institution. 
It was a randomised case control study aimed to compare 
the effectiveness of silver-impregnated dressings with con-
ventional povidone iodine-based dressings in the healing of 
diabetic foot ulcers. The study population included patients 
with diabetes mellitus aged over 18 years, with stage 2 or 3 
diabetic foot ulcers (as defined by Wagner’s classification 
[9]. All patients were included in the study after providing 
written informed consent. The patients were further ran-
domised into either Group A (patients treated with povidone 
iodine-based dressing) or Group B (patients treated with 
silver-impregnated dressings). Each group comprised an 
equal number of patients in (n=30). Patients aged under 
18 years, pregnant or nursing mothers, patients with foot 
ulcers other than diabetes, osteomyelitis of the underlying 
bone, allergy to silver or patients with established gangrene 
were not included in the study. Similarly, people receiving 
medication, such as corticosteroids, immunosuppressive 
agents or chemotherapy, were not included. A detailed his-
tory, clinical examination and relevant investigations were 
performed for all patients. The wounds of all the patients 
included in the study underwent surgical debridement 
initially and during subsequent dressing change to remove 
necrotic tissue and slough. After debridement, the wounds 
of group A patients were dressed with povidone iodine-
based dressing daily while silver-impregnated dressings 
were used for group B and changed every 72 hrs. Every 
14 days, cultures were taken from wound and the size of 
wound and granulation tissue area was assessed with the 
help of butter paper. Antibiotic therapy was guided by 
culture sensitivity reports.

Ulcers were treated until the wound closed spontane-
ously, surgically or until completion of the 8-week period, 
whichever was earlier. All patients were kept on insulin for 
control of their diabetes mellitus as per the advice given by 
the endocrinologist of this hospital. Patients were assessed 
every two weeks for healing rate and granulation tissue 
formation and culture of the wound.

Results

A total of 60 patients were distributed into two groups 
of 30 patients. One patient in group A and three in Group 
B were lost to follow-up. Patients were matched for age and 
gender. Ages ranged from 30 to 85 years with mean age of 

TABLE 1. Appearance of granulation tissue

No. of patients with 
100% granulation

Group A Group B p value

Week 2 0 0

Week 4 0 0

Week 6 6 (21.4%) 8 (29.%) 0.147

Week 8 10 (34.48%) 19 (70.37%) 0.03

Wounds with 
complete contraction

2 (7%) 5(18.5%) 0.20
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TABLE 2. Culture reports for the two groups.

Negative Culture Group A Group B p value

Week 2 8 (27.5%) 16 (66.66%) 0.016

Week 4 15 (51.7%) 26 (96.3%) 0.0001

Week 6 24 (85.7%) 27 (100%) 0.041

Week 8 27 (96.42%) 27 (100%) 0.32

Need for amputation 1 (3.4%) 0 (0%)

One patient required amputation in control Group A 
due to sepsis while none had to undergo amputation in the 
case group. One patient in the control group and three in 
the case group were lost to follow-up.

Silver has been shown to be a highly effective antimi-
crobial agent even against organisms like MRSA and VRE. 
Our study has also shown the same effect with a significant 
difference between cases and controls in reaching negative 
culture sensitivity starting from as early as the second week, 
with 96.3% of the patients in silver dressing group reaching 
the negative culture target by the end of 4th week with a p 
value of 0.0001.

An article published by Tong JW in 2007 described four 
patients who were treated with soft silicone dressing, all of 
whom showed positive wound contraction and reduction 
with a healthy red granulating base [12]. In 2007, Jude et 
al. conducted a study using hydrofiber dressing containing 
ionic silver or calcium alginate dressings on non-ischaemic 
diabetic foot ulcers. They found that in 21/67 patients, 
ulcers had healed by the end of study as compared with 
15/67 of those in the control group [13]. A study conducted 
by Belcaro et al. in 2010 found that after four weeks, silver 
treatment achieved more effective results in the case group 
than the control group, with significantly improved healing 
rates and wound contraction [14]. Recently, after searching 
CINAHL, ProQuest, MEDLINE and Cochrane Database 
of systematic reviews, Moore and Young concluded that 
silver dressings and topical agents were promising, safe 
and effective for wound care [15]. However, the search for 
the ideal dressing material for treating diabetic foot ulcers 
continues. More research is required in this direction as 
well as towards finding other alternatives for faster healing 
of diabetic foot ulcers.

Conclusion

Dressing of diabetic foot ulcers with silver-based dress-
ing is effective in controlling the microbiological burden 
of wounds and increasing the rate of granulation tissue 
formation. However, more studies with a larger number 
of patients are required before use of silver-impregnated 
dressings can be added to diabetic wound care.
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