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Abstract 
Introduction: Understanding and addressing obstacles in the management of non-healing 
ulcers steer to favorable outcome, which can reduce economic burden and improve quality of 
life of the patient. Topical silver dressings are effective in the management of non-healing 
ulcers. However, their safety and efficacy is always debatable. This study was designed to 
assess the efficacy topical silver preparations versus conventional saline dressing in the 
management of non-healing ulcers.  
Material and Methods: This prospective randomized interventional study consist of a source 
of 124 cases with non-healing ulcers of different etiological background approached 
Department of General Surgery at MNR Medical College and Hospital was recruited. 
Participants were randomly allotted to group 1 (topical silver dressing) and group 2 
(conventional saline dressing). The recovery of wound size and rate of granulation tissue were 
recorded at the end of first, second and third week of treatment. 
Results: At the end of 3rd week, cases managed with topical silver dressing (82.81%) had 
effective recovery of granulation tissue than conventional saline dressing (32.37%). There was 
a decreased incidence of microbial flora from first week to third week of treatment in silver 
dressing. The overall ulcer size was significantly reduced in group 1 than group 2. The mean 
difference between both study groups was statistically significant (p<0.05).  
Conclusion: Topical silver dressing has superior efficacy in terms of wound discharge 
reduction, early recovery of granulation tissue, diminishing the microbial isolates and reduction 
of ulcer size than conventional saline dressing. 
Keywords: Efficacy, Silver nanocrystalline gel, Lower limb ulcers, Wagner ulcer grade 
classification. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
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Introduction 
The advancement of novel and effective 
interventions in the management of ulcers 
remains a research scope [1]. Chronic lower 
limb ulcers often do not cope with wound 
recovery and become a challenging task for 
the health facilitators [2]. These ulcers were 

common in people with vascular diseases or 
diabetes, prolonged pressure, arterial 
diseases and chronic venous insufficiency 
[3]. These ulcers remain for months, which 
can impact quality of life and become 
significant cause of morbidity [4]. Topical 
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antimicrobial therapy is an effective 
modality in the management of chronic 
ulcers. Since several decades, silver and its 
various forms gained importance in wound 
management due to its antimicrobial 
abilities. Silver products in the form of 
nanocrystalline, silver nitrate and other 
dressings have anti-inflammatory effect 
and stimulate neovascularization [5-7]. 
Silver products are easy to smear, reduce 
frequent dressing changes, effective in 
uncurbed discharge management, and 
facilitates moist wound environment [8]. 
Literature suggested that topical silver 
dressings are preferable choice for the 
treatment of infected wounds [9]. However, 
there are considerable queries emerged in 
regard to its safety, efficacy and cost 
effectiveness [10,11], which lead to 
complete or partial withdrawal of silver 
preparations in the wound management 
[12]. With above reference this study was 
designed to assess the efficacy topical silver 
preparations versus conventional saline 
dressing in the management of non-healing 
ulcers.  

Material and Methods 
A source of 128 cases with non-healing 
ulcers of different etiological background 
was recruited for this prospective 
interventional study Conducted in the 
Department of General Surgery, MNR 
Medical college and Hospital, Sangareddy 
during September 2020 to February 2022.  
Inclusion criteria: Cases with grade 2 and 
grade 3 Wagner ulcers, cases with ulcers ≥ 
4 weeks and cases willing to participate 
were included. 
Exclusion criteria: cases with grade 1, 
grade 4 & grade 5 Wagner ulcers, diabetes 
mellitus, cardiovascular complications, 
renal diseases, under radiation therapy, 
under steroid and not willing to participate 
were excluded. 
Written informed consent was obtained 
from all the participants and study protocol 
was approved by institutional ethics 
committee. The patients were evaluated 
according to Wagner’s ulcer grading 
(Tab/Fig 1).

Table 1: Wagner ulcer grade classification (13) 
Wagner ulcer grade classification 

Grade 0 No open lesion or a preulcerative lesion - may have a deformity or cellulitis 
Grade 1  Partial- or full-thickness ulcer (superficial) 
Grade 2 Deep ulcer extended to ligament, tendon, joint capsule, bone, or deep fascia 

without abscess or osteomyelitis (OM) 
Grade 3 Deep abscess, osteomyelitis 
Grade 4 Partial foot gangrene 
Grade 5 Whole gangrene 

Study procedure 
All study participants underwent complete 
clinical examinations, and routine 
laboratory investigations. Wound 
debridement and dampened tissue were 
removed from the consented participants. 
Standard wound management procedure 
was followed to stabilize ulcers. Antibiotic 
course was started based on isolated 
microbial flora by microbiological 
investigations.  

Study participants were randomly divided 
in to two groups. Group 1 (n=64) cases 
were managed with silver nanocrystalline 
gel composed with 32ppm of colloidal 
silver and group 2 (n=64) cases with 
conventional dressing with normal saline. 
The parameters like recovery of healthy 
granulation tissue, culture analysis of 
wound discharge, slough and recovery 
wound size was monitored at the end of 
first, second and third week of treatment. 
Wound size at the beginning and final level 
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was measured in mm2, which was 
represented in the form of percentage.  
Statistical Analysis 
The data was extracted to Microsoft Excel 
worksheet and analysed by using SPSS 
version 23.0. Categorical variables were 
presented in the form of frequency and 
percentages. and analysed by chi-square 
test. Continuous variables were analysed by 
using an independent student‘t’ test. The p 
value <0.05 was considered statistically 
significant. 

Results 
A total of 64 patients between aged 21-70 
years were randomly allotted to two study 
groups. In both study groups, majority 
cases belonged to > 50 years (71.8% in 
group 1 & 62.5% in group 2) of age with 
mean age of 41.28±2.56. Male participants 
were common than female participants in 
both study groups. The mean difference 
between of age and gender was statistically 
not significant (p=0.762) (Tab/Fig 1).

Table 2: Age and gender wise distribution of study participants 
Age group Group 1 (n=64) Group 2 (n=64) 

Male Female Male Female 
21-30 03 (4.68%) 01 (1.56%) 04 (6.25%) 02 (3.12%) 
31-40 06 (9.38%) 02 (3.12%) 06 (9.38%) 02 (3.12%) 
41-50 07 (10.94%) 04 (6.25%) 06 (9.38%) 04 (6.25%) 
51-60 12 (18.75%) 10 (15.62%) 10 (15.62%) 09 (14.06%) 
61-70 12 (18.75%) 07 (10.94%) 12 (18.75%) 09 (14.06%) 
Chi-square value 0.762 

Table 3: Distribution of cases according to Wagner ulcer grade 
 Group 1 Group 2 
Grade 2 40.62% 3.50% 
Grade 3 59.38% 62.50% 

Grade 3 ulcers were common (59.38%-group 1 & 62.50%-group 2) in both study groups than 
grade 2 ulcers (40.62%-group 1 & 37.50%-group 2) (Tab/Fig 3). Ulcers over plantar aspect 
(35.93% in group 1 & 45.31% in group 2) of limb were common than the dorsal aspect and 
common over medial malleoli (20.31%-group 1 & 18.75%-group 2) than over lateral malleoli 
(Tab/Fig 4). Diabetes was leading etiological factor causing ulcers in 62.50% in group 1 and 
56.25% in group 2, followed by pressure related (15.62% each) causes and traumatic related 
causes (7.81% I group 1 & 14.06 in group 2) (Tab/Fig 5).  

Table 4: Frequency of ulcer duration and ulcer site between study groups 
Ulcer details Group 1 Group 2 

Number (%) Number (%) 
Duration of ulcers (In weeks) 
5-8 4 (6.25%) 9 (14.02%) 
9-12 11 (17.18%) 20 (31.25%) 
13-16 21 (32.81%) 18 (28.12%) 
17-20 18 (28.12%) 10 (15.62%) 
21-24 10 (15.62%) 7 (10.93%) 
Ulcer site 
Over medial malleoli 13 (20.31%) 12 (18.75%) 
Over lateral malleoli 08 (12.5%) 07 (10.93%) 
Over plantar aspect  23 (35.93%) 29 (45.31%) 
Over dorsal aspect 18 (28.12%) 13 (20.31%) 
Over sacrum 02 (3.12%) 03 (4.68%) 
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Table 5: Etiological distribution of ulcers. 
Various etiology Group 1 Group 2 
Diabetes related 62.50% 56.25% 
Pressure related 15.62% 15.62% 
Burns related 6.25% 7.81% 
Venous related  4.68% 4.68% 
Infection continued 3.12% 1.56% 
Traumatic related 7.81% 14.06% 

Table 6: Recovery of healthy granulation tissue at the end of 3rd week 
Granulation tissue Group 1 Group 2 
Recovered 82.81% 34.37% 
Not recovered 17.18% 65.62% 

Cases managed with topical silver dressing (82.81%) had effective recovery of granulation 
tissue at ulcer site than cases had conventional saline dressing (32.37%) (Tab/Fig 6). Microbial 
culture analysis showed less microbial incidence in silver nanocrystalline gel group at the end 
of first (25%), second (9.38%) and third weeks (1.56%) of treatment. The reduction rate of 
microbial isolates was high in silver nanocrystalline gel group than conventional treatment 
group (Tab/Fig 7).  

Table 7: Percentage of culture positivity among study groups 
Duration Group 1 Group 2 
Week 1 16 (25%) 37 (57.82%) 
Week 2 6 (9.38%) 20 (31.25%) 
Week 3 1 (1.56%) 11 (17.18%) 

Table 8: Slough and discharge (end of 3rd week) details among study groups 
Slough & discharge Group 1 Group 2 
Present 14.06% 48.44% 
Absent 85.94% 51.56% 

Cases treated with topical silver dressing showed better overall recovery rate than the 
conventional saline dressing group. The mean difference of recovery rate between study groups 
was statistically significant (p<0.05) (Tab/Fig 9). 

Table 9: Mean difference of overall reduction of ulcer size between study groups. 
Reduction area Group 1 Group 2 P value 

Mean±SD Mean±SD 
Over medial malleoli 38.98±5.36 14.69±7.56 0.0348 
Over lateral malleoli 39.20±5.01 14.52±8.81 0.0316 
Over plantar aspect  38.44±2.68 13.67±7.85 0.0183 
Over dorsal aspect 38.56±5.43 13.08±6.64 0.0225 
Over sacral aspect 32.15±2.23 18.37±3.88 0.001 

*Independent ‘t’ test assessed p value <0.05 considered as statistically significant 

Discussion 
Management of wound ulcers with 
available silver products have claimed 
diversified outcomes [14]. Silver products 
have antimicrobial, antiseptic and anti-
inflammatory properties which diminish 

inflammation of wounds and stimulate 
healing [15,16]. Silver foam dressing has 
rapid healing ability for wounds showing 
delayed healing [17]. The present study was 
aimed to assess the efficacy topical silver 



International Journal of Pharmaceutical and Clinical Research                           e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumar et al.                            International Journal of Pharmaceutical and Clinical Research   

799 

preparations versus conventional saline 
dressing in the management of non-healing 
ulcers. Chronic leg ulcers are more 
prevalent in elderly people and severity 
advances with age and disrupts the quality 
life of patient [18,19]. In current study, 
majority participants were >50 years of age 
in both treatment groups. 
Silver compounds in the form of ionic, 
nanocrystalline and metallic have gained 
great importance as topical antiseptics in 
the management of various wounds. Their 
antibacterial abilities like destructing cell 
membranes, ribonucleoproteins and 
respiratory enzymes can kill the 
microorganisms [20,21]. Thus, the 
microbial burden is reduced at ulcer site by 
adsorption of metal ions on the microbial 
surface. Mahadev V reported negative 
culture report in 48 cases of silver dressings 
and 42 cases if normal saline group at third 
week of treatment (p=0.046) [22]. In 
current study, cases treated with silver 
nanocrystalline gel showed decreased 
incidence of microbial flora from first week 
to third week of treatment than 
conventional dressing with normal saline 
treatment group. 
A study by Sharma MK et al., reported that 
86% of cases treated with silver colloid and 
16% of cases treated with conventional 
dressing showed 91-99% of ulcer size 
recovery and also reported a significant 
reduction of ulcer size from time of 
admission (36.8 cm2/group 1 and 20.46 
cm2/group 2) to end of the 12th week by 
31.52 cm2 and 14.04 cm2 in group 1 and 
group 2 respectively [23]. Mahadev V 
reported a significant reduction in slough 
and discharge and formation of healthy 
granulation tissue at the end of third week 
(p<0.001) [22]. Somanath et al., found 
better slough and discharge in silver 
dressing group cases than conventional 
betadine dressing group [24]. 
Jorgensen B et al., reported that sustained 
silver releasing dressing is effective than 
the traditional absorbent moist wound 
healing dressing in the management of 

vascular leg ulcers [25]. Beam JW 
commented that silver foam dressings have 
greater ability to reduce the wound size and 
more efficient in wound leakage control 
and odour [26]. Silver nanocrystalline 
particles release bunch of highly reactive 
silver particles that are able to occupy 
maximum surface area of wound, thus 
enhancing bioactivity and silver solubility 
[27,28]. In current study, the overall ulcer 
size was significantly reduced in cases 
treated with silver nanocrystalline gel than 
conventional treatment group. The mean 
difference between both study groups was 
statistically significant (p<0.05).  
The present prospective randomized 
interventional study has limitation with less 
sample size and limited treatment follow-up 
duration. Further long term follow-up 
studies with large sample size are required 
to determine the effective dressing method 
for the management of non-healing ulcers. 
However, there is lack of in vivo reports of 
the toxicity of silver nanocrystalline on 
keratinocytes. Thus, clinicians should 
consider necessary parameters while using 
silver nanocrystalline in the management of 
ulcers and proliferating wounds.  

Conclusion 
Topical silver dressing has superior 
efficacy in terms of wound discharge 
reduction, early recovery of granulation 
tissue, diminishing the microbial isolates 
and reduction of ulcer size than 
conventional saline dressing. The overall 
ulcer size was significantly reduced in cases 
treated with silver nanocrystalline gel than 
conventional treatment group. The mean 
difference between both study groups was 
statistically significant (p<0.05).  
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