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INTRODUCTION 

Wounds are either acute or chronic and can result from 

venous or arterial insufficiency, diabetes, burns, trauma, 

chronic pressure or surgery.1,2 The focus on chronic 

wounds in the past few years has improved because of 

many problems that occur with them and their occurrence 

and prevalence. Chronic wounds are defined as a slow or 

non-healing breakdown of epidermal and dermal tissue 

on the foot that last more than 6 weeks. Wound healing is 

a complicated procedure involving a combination of 

activities of different tissues and cell lineages and has 

been the subject of concentrated research for a long 

time.3 When skin is injured, bleeding occurs, which 

activates hemostasis, initiated by exudates with 

components such as clotting factors. Eventually 

hemostasis results in the formation of a clot in the wound, 

and the bleeding stops.4 During this process, the wound 
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passes through 4 phases, homeostasis, inflammation, 

granulation tissue formation, and remodeling, which 

overlap in time.3,5  

The process is affected by various factors that are specific 
to the individual, such as nutritional status, age, systemic 
disease, medication, and behavior, along with the size, 
depth, causation, and the etiology of the wound.6 Signs of 
chronic wounds are: presence of necrotic or non-viable 
tissue, lack of healthy granulations, recurrent wound 
breakdown, increasing wound size, and a stasis in wound 
improvement. The chronic wound environment has 
molecular and biochemical imbalance. One of the major 
factors to delayed wound healing is prolonged 
inflammatory response within the wound environment 
which results in tissue destruction. The vital goal for 
wound healing is rapid recovery with little scarring and 
maximal function. 

The selection of wound dressings plays a pivotal role in 

wound care management. An ideal dressing should be 
cheap, easy to use, non adherent, non allergic, maintain a 
moist wound environment, absorb excessive exudates, 
allow gaseous exchange, control wound odor, provide 
thermal insulation and mechanical protection, prevent 
wound contamination and lower the risk of infections.7 
Many types of dressings are available. 

Silver dressings are one among them. 

Silver-containing dressings are used worldwide for the 
local management of colonized or infected wounds. 
Silver has antiseptic, antimicrobial, anti-inflammatory 
properties and is a broad spectrum antibiotic. Silver is 
biologically active when it is in soluble form i.e., as 
Ag+ or Ag0 clusters. Ag+ is the ionic form present in 
silver nitrate, silver sulfadiazine, or other ionic silver 
compounds. Ag0 is the uncharged form of metallic silver 
present in nano silver. 

Free silver cations have a potent antimicrobial effect 

which destroys micro-organisms immediately by 
blocking the cellular respiration and disrupting the 
function of bacterial cell membranes. This occurs when 
silver cations bind to tissue proteins, causing structural 
changes in the bacterial cell membranes which in turn 
cause cell death. Silver cations also bind and denature the 
bacterial DNA and RNA, thus inhibiting cell replication. 

Nanotechnology has facilitated the production of very 
small size silver particles with increasingly large surface 
area to volume ratios which imparts greater antimicrobial 
efficacy and most importantly lowers their toxicity to 
human tissue cell8. Silver nano particles are easy to 
synthesize by several simple, economical, safe, and 
reliable methods, such as wet chemical, physical, and 
biological. They can be easily synthesized in different 
shapes (spheres, rods, tubes, wires, ribbons, plates, cubes, 
hexagons, triangles) and various sizes (2-100 nm) using 
templates and changing reaction conditions. Because of 
the presence of a negative charge on the surface, they are 

highly reactive, which helps to modify the surface of 
silver nano-particles with several bio molecules, which 
aids various drug delivery applications because of the 
strong interaction between the silver surface and thiol-
containing or amine-containing molecules (organic 
molecules, DNA, proteins, enzymes, etc). 

To achieve a broad spectrum bactericidal effect, silver 

ions concentration must be at least 30-40 mg/l. Nano 
silver ion dressings provides concentration of silver at 70-
100 mg/l which is bactericidal and kills over 150 types of 
pathogens. It releases as much as 30 times silver ions 
which allows dressing changes to be reduced from once 
or twice daily to every second or third day.9 A continuous 
equilibrium of aqueous silver is maintained for over 48 
hours and silver is released at good concentration levels 
even when water volume is doubled at 24 hours. Nano 
crystalline silver ion dressings have been in use for burns 
and chronic wounds.10,11 

Unique features of nano silver 

• Moisturizes wound bed. 

• Disrupts the bio film produced by bacteria. 

• Improves oxygenation, angiogenesis and granulation 
on wounds. 

• Aids in removal of debris and dirt. 

• Does not disturb normal flora 

• Reduces odor. 

• It kills common pathogens like E. coli, 
Pseudomonas, Staphylococcus etc. in 1 hour after 
application. 

• It is highly potent against MRSA and kills 99.98% in 
1hour. 

Aims and objectives 

• To study the efficacy of Nano silver dressings in 
chronic wounds. 

• To compare the time required for healing. 

• To compare number of dressings required. 

METHODS 

This was a prospective study conducted in the 

Department of General Surgery, Alluri Sita Rama Raju 
Academy of Medical Sciences from August 2017 to 
August 2018. A total of 100 patients with chronic wounds 
were included in the study and were equally divided into 
study group and Control group. Swab cultures were sent 
in all groups. Nano silver spray dressings were done in 
study group daily. In control group dressings were done 
with normal saline or hydrogen peroxide or betadine 
dressings. The wounds were measured with planimetry 
on OPD basis. 

Inclusion criteria 

Inclusion criteria were patients with age group more than 

20years with chronic wounds were selected; chronic 
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wounds due to Burns, Diabetes (Grade 1 and 2 Wagner), 

pressure sores, venous ulcer, were selected. 

Exclusion criteria 

Exclusion criteria were malnourished and uncontrolled 

Diabetic patients; clinical signs of infection, cellulitis, x 

ray showing osteomyelitis, underlying malignancy; other 

medical conditions that would impair wound healing like 

renal, hepatic, heamotological, neurological and 

immunological diseases; patients receiving 

corticosteroids, immune suppressives, radiation or 

chemotherapy one month prior to this study; patient`s 

refusal. 

Collection of data 

A detailed history was taken about mode of onset, 

duration, progression of ulcer. If patient is diabetic then 

its duration and medication.  

All patients were subjected to following investigations: 

Hemoglobin, blood sugars, HbA1C in Diabetics, serum 

creatinine, x-ray foot, swab culture.  

RESULTS 

Table 1: Age distribution. 

Age in years 
Study group  Control group  

No. % No. % 

21-30 1 2 2 4 

31-40 5 10 2 4 

41-50 16 32 14 28 

51-60 19 38 17 34 

61-70 8 16 8 16 

71-80 1 2 7 14 

>80 0 0 0 0 

Total 50 100 50 100 

Mean±SD 51.24±10.49112 55.3000±12.69300 

In our study the mean age in study group is 51 and in 

control is 55 (Table 1). 

Table 2: Sex distribution. 

Sex 

distribution 

Study group Control group 

No. % No. % 

Male 29 58 26 52 

Female 21  42 24 48 

Total 50 100 50 100 

Total number of males in the study was 55(55%) and 

females were 45%). The male and female ratio of the 

study group is 58%: 42% and the control group is 

52%:48% (Table 2). 

Table 3: Commonly encountered organism in                    

swab culture. 

 Study group  Control group 

Klebsiella 15 17 

Pseudomonas 24 22 

Staphylococcus 

aureus 
5 4 

E. coli 5 4 

others 1 3 

In one study the most common pathogen isolated in both 

groups is pseudomonas 24 out of 50 and 22 out of 50 

followed by Klebsiella in 15 out of 50 in study group and 

17 out of 50 in control group followed by Staphylococcus 

aureus and E. coli (Table 3). 

Table 4: Average duration of hospital stay. 

Period of stay 

(weeks) 

Nano silver 

dressings 

Conventional 

dressings 

No. % No. % 

1 to 2 10 20 0 0 

2 to 3 15 30 0 0 

3 to 4 25 50 0 0 

4 to 5 0 0 15 30 

>5 weeks 0 0 35 70 

Total 50 100 50 100 

Mean±SD is 19.8200±6.43869 days for study group and 

for control group. Mean±SD is 36.19±7.246 days and 

p<0.001 and is highly significant. In study group, 50% of 

patients stay for 3-4 weeks whereas in control group, 

70% of patients stay for 5-6 weeks (Table 4). 

Table 5: Percentage reduction of ulcer size. 

Percentage 

reduction of 

ulcer size 

 Study group Control group  

No. % No. % 

61-70 0 0 3 6 

71-80 0 0 17 34 

81-90 7 14 22 44 

91-99 43 86 8 16 

Total 50 100 50 100 

Mean±SD of study group and control group are 

93.96±3.81169 and 80.9200±9.24461 and p<0.001 and is 

highly significant. 91-99% reduction in size of ulcer is 

seen in 43 out of 50 patients in study group whereas in 

control group only 8 out of 50 shows 91-99% reduction 

in size (Table 5). 

Mean±SD of study group and control group are 

10.6200±6200 and 17.54±3.87583 and p<0.001 (Table 

6). 
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Table 6: No. of dressings required. 

No. of dressings 
Study group Control group  

No. % No. % 

1-5 2 4 0 0 

6-10 25 50 0 0 

11-15 20 40 1 2 

16-20 3 6 18 36 

21-25 0 0 22 44 

26-30 0 0 9 18 

Total 50 100 50 100 

DISCUSSION 

In our study the Mean±SD for study group is 

51.24±10.49112 and control group is 55.3000±12.69300. 

Thus, the prevalence of chronic wounds progressively 

increases with increasing age. 

In our study total numbers of males are 55(55%) and 

females are 45(45%). In the study conducted by Rao 

Harish et al, 2012 males (75%) had increased incidence 

of chronic wounds on leg as compared to female (25%).12 

The NHDS (National Hospital Discharge Survey) a well-

known govt. source, documented higher hospital rates of 

chronic wounds such as diabetic foot and admissions in 

males.13 Sex distribution in the present study is similar to 

that of Moffat et al i.e., Males have increased incidence 

of chronic wound -diabetic wound compared to that of 

females.14 

In the present study, duration of hospital stay is 

19.8200±6.43869 days in study group and 

36.0600±4.06784 days in control group. 

In a study conducted by Miller et al, the mean wound 

healing rates were similar for the silver and iodine groups 

with silver recording a marginally higher healing rate 

(average 52.10; SD 51.89) compared with iodine 

(average 51.69; SD 52.46).15 Although there was no 

significant difference in the time taken for wound healing 

when compared. 

In the present study percentage reduction of ulcer with 

Nano silver spray dressing is 93.96% and with 

conventional dressing is 80.9200 % which is significant 

(p<0.001). 

In the study by Miller et al, a comparison of the number 

of wounds that healed within each treatment group was 

explored for the wound duration and wound size 

segmentations. In similar findings, there was no 

difference between the treatment groups in the number of 

wounds healed overall for young [w2(1) 50.07, p>0.05] 

and old wounds [w2(1)50.17, p>0.05] as well as for small 

[w2(1)50.10, p>0.05] and big wounds [w2(1)50.02, 

p>0.05]. In our study, percentage reduction of ulcer is 

more than that of the study conducted by Miller et al. 

Under circumstances provided silver dressings were more 

effective in comparison with the routine conventional 

dressings in healing the chronic wounds, 

In our study number of nano silver spray dressings 

required per patient is significantly less compared to 

conventional dressing group. 

In the study by Miller et al, it was concluded by the 

results that the time taken and number of dressings taken 

for healing of ulcers in both cases with silver and 

betadine were similar. 

In another RCT conducted by Munter, Beele, the number 

of dressings for chronic wounds with silver dressings 

were on an average 18.16 The main objective of the study 

was to evaluate the time required for healing which was 

less in Nano silver dressing and also the number of 

dressings required are also less when compared with 

conventional dressings. Mean±SD of study group and 

control group are 10.6200±3.63501 and 21.7200±3.87583 

and p<0.001, which is a significant result. Thus, our 

study is in accordance with the results of study by Miller 

CN et al. 

CONCLUSION 

Nano silver dressings are safe, effective, with a slight 

beneficial edge to the conventional dressing with 

solutions like betadine in terms of promoting wound 

healing and are more patient compliant in view of. 

• Less pain while changing the dressing. 

• Less number of dressings required. 

• Less duration of hospital stay. 

The above results indicate that nano silver dressings may 

be used as an adjunct in management of chronic wounds 

and seems to be more efficient than conventional 

dressings in this regard. 
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