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Abstract

OBJECTIVE: To Study the effect of silver nitrate solution over conventional dressings in management of
chronic lower limb ulcers.

BACKGROUND :Chronic leg ulcers are a significant cause of morbidity indeveloping countries like India,
leading to excessive health care expensesand loss of effective work hours. Various novel methods are available,
like vacuum assisted closure, offloading technique nanosilver dressings etc, in order to facilitate earlier
recovery with a varied response among the patients. In spite of availability of various novel modalities in the
management, foot ulcers have become a major cause of morbidity and hence this study aims to compare the
effectiveness of silver nitrate solution dressings and total conventional dressings in outcome of healing in
chronic lower limb ulcers in order to standardize a procedure with maximum benefits.

METHODS :A comparative Prospective study was conducted on a total of 160 individuals presenting with
chronic lower limb ulcers, divided into two groups, Group A (patients treated with silver nitrate solution
dressings) and Group B (patients treated with conventional dressings ) who were treated until wound healing,
either spontaneous or surgical. The study was conducted from September 2018 to September 2019 in patents
admitted with Plantar foot ulcers in Department of General Surgery, in tertiary care Hospital.

RESULT:In this study male sex distribution is 80% and female distribution is 20%. Most common aetiology
was diabetes, which is 53.12% followed by trauma which is 21.87% .Most common location of ulcer was leg
which belongs to 63.12%. Initial wound size mean with Group A and Group B was 8.06+£1.76 cm2 and
7.79+1.75cm2. Final wound size was 1.94cm2 in Group A and 3.84 cm2 in Group B. Mean number of dressings
in Group A and Group B was 22.65 and 27.30 respectively. Percentage negative culture and sensitivity at 14th
day in Group A and Group B was 75 and 34 patients respectively. Mean hospital stay with Group A and Group
B was 25.35 and 35.91 days respectively.

CONCLUSION :Silver nitrate solution dressings appears more effective when compared with conventional
dressings in the treatment of chronic lower limb ulcers, with effectively lower duration of hospital stay and
earlier return to work.
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I. Introduction:

Chronic wounds are a major health challenge, among those non healing ones are the most common
surgical condition a surgeon encounters in his daily practice. The habit of a chronic wound is that, In spite of
regular daily dressing even with expensive local preparations and thorough debridement, the healing process
usually does not accentuate a lot.

This problem generally seen in diabetic ulcers, venous ulcers, pressure ulcers. Hence the goal of wound
care in patients suffering with chronic ulcers is to facilitate wound healing as much as possible by using
standardized protocols, which forms a constant challenge for a treating surgeon.
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Chronic wounds are defined as a slow or non-healing wounds resulting from the breakdown of
epidermal and dermal tissue, which usually lasts for a period of more than 6 weeks. A practical definition of a
non-healing wound is the one that fails to heal spontaneously within a period of 3 months * and the tissue lesion
many a times lands up in a fibrous scar.?

The potency of silver as an antimicrobial was found to be related to the amount and rate of free silver
released onto the wound bed. Silver is biologically active when it is in soluble form ie, as Ag+ or Ag0 clusters.
Free silver cations have a potent antimicrobial effect which destroys microorganisms immediately by blocking
the cellular respiration and disrupting the function of bacterial cell membranes.® Silver cations also bind and
denature the bacterial DNA and RNA, thus inhibiting cell replication. Controlling micro-organisms within a
wound environment promotes wound healing.

Because of the presence of a negative chargeon the surface, they are highly reactive, which helps to
modify the surface ofsilver nano-particles with several bio molecules, which aids various drugdelivery
applications because of the strong interaction between the silversurface and thiol-containing or amine-
containing molecules (organicmolecules, DNA, proteins, enzymes, etc).*>.

Table 1: The University of Texas (grade and stage) wound classification system-mostly used to grade diabetic
foot ulcers.®

Stage Grade
0 1 2 3
A Pre or post ulcerative lesion | Superficial wound not | Wound penetrating to | Wound penetrating to
completely epithelized involving tendon capsule | tendon or capsule bone or joint
or bone
B Infection Infection infection Infection
C Ischemia Ischemia ischemia Ischemia
D Infection and ischemia Infection and ischemia Infection and ischemia Infection and ischemia

Il. Materials and Methods
A hospital based comparative prospective clinical study wasconducted in the Department of General
Surgery, in our Hospital, from August 2017 to March2019. The eligible 160 subjects fulfilling the inclusion
andexclusion criteria, were randomized into two groups,Group A, wherein the patients were treated by silver
nitrate dressings andGroup B, wherein the patients were treated by conventional dressings.

INCLUSION CRITERIA:

1.Patients aged more than 18 years with chronic ulcers.Like diabetic ulcers, non-diabetic ulcers [Traumatic
ulcers and pressure ulcers]

2.Ulcer of size less than 10x10 cm

EXCLUSION CRITERIA

1.Patients with x-ray showing Osteomyelitis.

2.Patients with severe Malnutrition.

3.Patients receiving corticosteroids, immunosuppressive agents, radiation, or chemotherapy prior to entry into
the study were also excluded.

4. Patients who are allergic to silver

Procedure methodology:

All patients underwent general physical and clinical examination for peripheral vascular status and
peripheral neuropathic changes in lower extremities.
Routine hematological, biochemical, radiological investigations done for each patient. The wounds were
thoroughly debrided when necessary. After slough removal, the surface area was measured by taking imprint
with gauze piece then gauze piece was measured with tape. On each occasion areas were measured twice. When
identical, the reading was recorded.
Silver solution (Silver Stream) with 0.01%(w/v) was used for dressing. One ml solution for 1 cm2 solution
should be taken and it should be soaked in the solution and placed over wound. Conventional dressing done with
normal saline soaked gauze piece. Regular dressings done for every day or whenever is required. Patients were
followed up to 14 days. Wound culture was obtained at 14th day of treatment. Treatment outcome was assessed
in terms of time takenfor appearance of granulation tissue and effect ofsilver on granulation tissue, measurement
ofwound depth and area at subsequent follow up.
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Fig: chronic traumatic ulcer over legfig: healed ulcer after silver dressings

Statistical analysis:
All the Quantitative data was compared using student‘s t test. Qualitative data was presented as frequency and
percentage and analyzed using chi-square test. All analyses were carried out by using SPSS software.

I11. Results:
Table (2): Distribution of study population based on gender
Sex No of patients Percentage
Male 128 82
Female 32 20

In the total study population of 160 patients 80% are male population and 20% are female population. Highest
number of population belongs to male sex.

Table (3):Distribution of study population based on age:

Dressings Number Mean age in years
Silver 80 53.72
Conventional 80 53.43

Mean age distribution of the population was 53.72 years in silver group and 53.43 years in conventional group.
There was no significant difference in the mean age group distribution between silver and conventional group

Table (4):Distribution of patients based on etiology of ulcer:

ETIOLOGY GROUP A GROUP B TOTAL PERCENTAGE
TRAUMATIC 19 16 35 21.87%
DIABETIC 43 42 85 53.12%
TROPHIC 7 3 10 6.25%
VENOUS 10 20 30 18.75%
TOTAL 79 81 160 100%

The etiology wise distribution of the ulcers in both groups is shown in the graph below. The main etiology in
both groups was diabetes with 53.12%. The second etiology in Both Groups was trauma with 21.87% followed
by venous ulcers with 6.25 % and Trophic ulcers with 18.75%.

Table (5):various location of ulcers.

LOCATION GROUPS TOTAL

GROUP A GROUP B NUMBER PERCENTAGE
THIGH 10 7 17 10.62%
LEG 49 52 101 63.12%
DORSUM OF FOOT 7 14 21 13.12%
PLANTAR ASPECT 13 8 21 13.12%
TOTAL 79 81 160 100%

The most common location of chronic non healing ulcer is leg with63.12 % followed by dorsum of the foot and
plantar aspect with 13.12% and least common site for lower limb ulcer was thigh with 10.62%.
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Table(6):Comparative analysis of wound size by treatment methods.

Wound size in cm2 Group A Group B P value
Initial wound size 8.06+1.76 779+ 175 0.33
Final wound size 1.94 + 0.68 3.84+1.07 <0.0001

In Group A mean initial wound size of was 8.67cm2 and in Group B mean initial wound size value is7.78 cm2
respectively. In Group A P value is <0.0001 which is significant. Wound size final mean value in Group A and
Group B is 1.93 and 3.8 cm2 respectively. In Group B, P valueobtained is 0.33 which is insignificant.

Table (7): distribution based on no of dressings required.

No of dressings for complete healing Groups P value
Group A Group B

Mean no of dressings 22.65 27.3 <0.0001

SD 3.01 4.70

In our study the mean number of dressings required for complete healing of wound in Group A was 22.65 days
and in Group B 27.30 days with p value of <0.0001 which is statistically significant.

Table(8) :Distribution of study population based on hospital stay.
Group A Group B P value
Mean duration of hospital stay 25.35 35.91 <0.0001

The mean duration of healing in Group A was 25.35 days,mean duration of healing for Group B was 35.91 days.
The probability value was 0.0001 which is statistically significant.

IV. Discussion:

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%).” 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.? 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.’

In the present study the majority patients shows negative culture andsensitivity report with silver nitrate
solution dressings when compare toconventional dressings. Which shows that silver has antibiotic effect
onwound and make it ready for grafting.Wright et al in 1998 compared 3 types of topical silver
applications:silver nitrate solution, silver sulfadiazine cream and acticoatTM against acontrol dressing to
determine their bactericidal isolates of antibiotic resistantorganisms. The organisms were inoculated onto each
of dressing, incubatedfor 30 minutes and then washed using a recovery solution which was thensubjected to
culture for organism survival rate. All the trials of dressingdemonstrated an ability to reduce the number of
viable bacteria. Thenanocrystalline dressing was found to be the most efficacious againstbacteria. The
researchers concluded that silver was efficacious for killingeven the antibiotic resistant bacteria strains that were
tested.Wright et al*study concurring with my study showed that silver has antibacterial effect onwound surface.

Smith and nephew 2003 ** study shows that Acticoat has a two foldbenefit, as it unleashes the
antimicrobial property of nanocrystalline silverand assisted in maintaining a moist environment to promote
granulationwound healing. In our study we use silver nitrate solution which will beproviding moist environment
to promote wound healing.

In a study conducted by Miller et al, the mean wound healing rateswere similar for both the silver and
iodine groups with silver recording amarginally higher healing rate (average 52.10; SD 51.89) compared
withiodine (average 51.69; SD 52.46)." In our study Healing rate was high withsilver dressings when compared
to the conventional dressings. In our study,Group A mean initial wound size was 8.06+1.76 and final wound
size was1.94 + 0.68 cm2 in group B initial wound size was 7.79+1.75 and final woundsize was 3.84+1.07 cm2.
It shows that there is marked reduction of woundsize in patients treated with silver dressings.

Ramanaiah et al “*shows duration of hospital stay with nanosilverdressings was 20.54 days and
duration of hospital stay with conventionaldressings was 36.19 days. In our study duration of hospital stay with
silverdressings and conventional dressings were 25.35 and 35.91 daysrespectively, which shows that duration of
hospital stay was decreased inboth the studies patients who were treated with silver dressings.

Nacharaiah et al study ““shows number of dressings required forwound healing with nanosilver and
conventional dressings were 7.39 and20.46 respectively. In our study Number of dressings required for
completehealing with silver and conventional dressings were 11.51 and 27.30respectively. The dressings
required were decreased with nanosilverdressings in both the groups.
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In another RCT conducted by Munter, Beele, the number of dressingsfor chronic wounds with silver
dressings were on an average of 18."® Themain objective of the study was to evaluate the time required for
healingwhich was less in Nanosilver dressing and also the number of dressingsrequired are also less when
compared with conventional dressings. In ourstudy mean number of dressings required in group A and group
Bwerell.51+3.01and 27.30+4.70 respectively and p<0.0001, which is a significantresult. Which shows that
number of dressings required for wound healingwith silver dressings were less when compare to the
conventional dressings.

V. Conclusion

In this study we observed that the silver group showed marked reduction in wound size and surface
area with shorter hospital stay compared to the conventional group. The time duration taken for formation of
healthy granulation tissue was less in silver compared to conventional. And the granulation tissue formed was
healthy and uniform in silver than conventional.
Hereby we conclude that the silver method of wound dressing is more effective and superior to the conventional
technique in healing of the ulcers.
Limitations: In our study sample size was only 150, which limits the scope of research.
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