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ABSTRACT

BACKGROUND

In this millennium where mankind has succeeded in deciphering the human genetic code, the issue of chronic wound management
still remains an enigmatic challenge. Chronic wounds, especially non-healing types, are one of the most common surgical
conditions a surgeon comes across. From time immemorial, doctors have been trying many methods to treat these types of
wounds.

MATERIALS AND METHODS
This was a quasi-experimental study. Patients admitted with chronic wounds were admitted in General Surgery Department of Al
Ameen Medical College, Bijapur.

RESULTS

The reduction of slough is as early as 3rd week in the test group than the control group. The number of patients with 75 - 100%
wound filled with granulation tissue in as early as 3rd week in test group than the control group, where it took more than 4 weeks.
The number of patients who underwent secondary suturing, skin graft and flap are significantly higher and also as early as 3rd
week in test group than the control group.

CONCLUSION

Hydrogel is an effective topical applicant in reduction of slough, promoting granulation tissue formation and re-epithelialisation
and reduces hospital stay of these patients. This helps in faster wound bed preparation for healing, suturing, skin graft and flap in
comparison with conventional treatment with local antiseptics.
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BACKGROUND The present study was conducted to assess the efficacy of
The treatment of chronic wounds is of high clinical and socio- topical hydrogel wound dressings as compared to

economic importance, since chronic wounds are frequentlll
(Upto 2 million Germans suffering from chronic wound show
long courses of disease, pose a substantial burden of disease
and raise high costs of illness).[2-3] A wound care revolution is
currently in the making. Many techniques have been tried
over the centuries to heal chronic leg ulcers. Although, wound
dressings have been used for at least two millennia, there
exists no ideal dressing. Surgical dressing of both open and
closed wounds is based mainly on tradition, training and the
surgeon’s own philosophy. During the last two decades, a
wide variety of innovative dressings have been introduced.

Recent studies have shown that application of a topical
hydrogel in a controlled manner to the wound site has got an
important role in assisting wound healing.
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conventional wound dressings in improving the healing
process in chronic wounds and to prove that topical hydrogel
dressings can be used as a much better treatment option in
the management of chronic wounds. However, clinical trials,
reviews and meta-analysisi49 of the effectiveness of
dressings in the treatment of chronic wounds show
heterogeneous results and thus present varying conclusions
and recommendations.

MATERIALS AND METHODS

This was a quasi-experimental study. All patients with chronic
wounds, of varying aetiology, admitted in Al Ameen Medical
College Hospital, Bijapur, from 2012 to 2014 satisfying all the
inclusion criteria mentioned below after the clearance from
the Ethical Committee was obtained.

Inclusion criteria are: - 1. Patients with age between 20 - 60
years; 2. All types of chronic wounds irrespective of aetiology;
3. Wound size <10% TBSA; 4. Patients giving consent for
topical hydrogel wound dressings.

Exclusion criteria are: - 1. Wounds with necrotic tissue; 2.
Untreated underlying osteomyelitis; 3. Fistulas to organs or
body cavities; 4. Exposed arteries or veins; 5. Malignancy
within wounds; 6. Dry gangrene.
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A total of 100 patients, who fulfilled the above inclusion
criteria from Al-Ameen Medical College and Hospital, Bijapur,
will be included in the study. This sample size of 50 in each
group was taken for convenience.
The whole sample population was to be divided into two
equal and comparable groups of 50 patients, based on the
willingness for undergoing topical hydrogel dressing. Those
who were not willing were subjected to conventional wound
dressings and formed the control group. These groups were
further split into two equal groups of 25 patients each, based
on those who have diabetes and those without diabetes. Thus,
the whole study population was divided into four groups.
Selection of patients was done by purposive sampling
method. Care was taken so that all the groups had a
comparable distribution of patients with regards to age as
well as aetiology of the ulcer.
The selected patients underwent screening for a period of
one to two weeks, to stabilise the wound and institute
appropriate medical and surgical line of treatment like
diabetic control, control of infection by initiating appropriate
antibiotic based on culture sensitivity report, surgical
debridement, correction of anaemia and correction of other
medical illness. All patients underwent detailed clinical
examination and relevant investigations. After the initial
screening, the eligible patients who required bedside
debridement were divided into test group and control group-
1. Test Group: Received hydrogel with colloidal silver
along with bedside surgical debridement whenever
required for wounds/ ulcers, which had slough in the
floor and still granulation tissue appeared.

2. Control Group: Received bedside surgical debridement
with Povidone-lodine dressings.

The test medication hydrogel with colloidal silver was
applied to the test group once daily using an artery forceps.
Enough medication was applied over the entire surface of the
slough and only superficial slough was removed using
bedside surgical debridement whenever required. Treatment
of control group was done with bedside surgical debridement
whenever required and conventional dressing with topical
Povidone-lodine once daily.

Wounds were treated once daily until complete
debridement or upto seven weeks. The amount of non-viable
tissue, degree of wound granulation and overall wound
response was evaluated weekly using a visual score.

The Visual Scores are as follows (1)

a. The score for the percentage of wound covered by
slough and non-viable (necrotic) tissue are 1. = 76-100%
wound covered with non-viable tissue; 2. = 51-75%

wound covered with non-viable tissue; 3. = 26-50%
wound covered with non-viable tissue; 4. = 11-25%
wound covered with non-viable tissue; 5. = 0-10%

wound covered with non-viable tissue; 6. = No necrotic
tissue.
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b. The score for the percentage of wound covered by
granulation tissue are-
1. No granulation present, 2. < 25% of wound covered by
granulation tissue, 3. 25 - 74% of wound covered by
granulation tissue, 4. 75 - 100% of wound covered by
granulation tissue. The reduction of wound size and area
was measured in cm2. The final parameters and wound
characteristics of the two groups were analysed and
compared.

Statistical Analysis

The qualitative data was expressed by Chi-square test.
Fisher’s test was used. For statistical analysis, SPSS software
version 25.0 was used.

RESULTS

Most of the patients fell in the age group between 40 years
and 60 years. The mean + SD for test group is (53.87 * 6.52)
and control is (53.76 * 6.69), so age distribution is
statistically similar between the two groups with p > 0.05.
The male and female ratio of the test group is 62%: 38% and
the control group is 68%: 32%. Hence, sex distribution is
statistically similar between the two groups with p > 0.05.

The mean size of the ulcer was 9.68 to 10.74 cm. The
mean * SD of the size of ulcer in test group (9.68 + 5.73) and
in control group (10.74 *+ 6.34) is statistically similar
between the two groups with p > 0.05. All the patients
included in the study were suffering from chronic ulcers of
varied aetiology. The underlying aetiologies of the ulcers
were largely comparable in both groups. The main aetiology
in both groups was diabetes mellitus followed by post-
infective raw areas.

The number of patients with no necrotic tissue are
significantly higher in the test group at 3rd week follow-up
(p < 0.001), at 4th week (p < 0.001), at 5th week (p < 0.001),
at 6th week (p < 0.001) and at the 7th week (p < 0.01) when
compared to control group as per the Chi-square/ Fisher
Exact test (shown in Table No. 1).

The number of patients with 75 - 100% wound filled
with granulation tissue were significantly higher in test
group at 3rd week follow-up (p < 0.001), at 4th week (p <
0.001), at 5th week (p < 0.001), at 6th week (p < 0.001) and
at the 7th week (p < 0.05) when compared to control group
as per the Chi-square/ Fisher’s Exact test (Shown in Table
No. 2).

The number of patients with no wound surface (Nil) are
significantly higher in Test group at 3rd week follow-up
(p<0.05), at 4th week (p < 0.05), at 5th week (p < 0.05), at
6th week (p < 0.001) and at the 7th week (p < 0.001) when
compared to control group as per the Chi-square/ Fisher’s
Exact test (Shown in Table No. 3). The mean hospital stay in
test group was 42.9 * 3.58 (SD) days and that in control
group was 47.61 * 1.72 (SD) days. The results of the
hydrogel dressing is shown in the figures 1, 2, 3, 4, 5 with
comparison with conventional dressings.
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Test Group (n= 50 ) Visual Score of Control Group (n=50 ) Visual
Study Period Slough Covering the Ulcer Score of Slough Covering the Ulcer
1 2 3 4 5 6 1 2 3 4 5 6
14 8 1 ) ) 28 13 9
(28%) | (16%) | (2%) (56%) | (26%) (18%)
15t Week 12 13 8 9 7 1 23 12 6 5 4
(24%) | (26%) | (16%) | (18%) | (14%) (2%) (46%) | (24%) (12%) | (10%) | (8%)
2nd Week 1 11 8 3 13 14 6 20 7 5 3 9
(2%) | (22%) | (16%) | (6%) | (26%) | (28%) (12%) | (40%) (14%) | (10%) | (6%) | (18%)
3rd Week ) 2 5 15 0 28 2 14 10 5 7 12
(4%) | (10%) | (30%) (56%) (4%) (28%) (20%) |(10%) | (14%) | (24%)
4th Week 2 6 7 35 1 15 10 6 17
(4%) | (12%) | (14%) | (70%) (2%) (30%) |(20%) | (12%) | (34%)
5th Week 3 5 42 5 13 11 21
(6%) | (10%) | (84%) (10%) | (26%) | (22%) | (42%)
2 48 8 14 28
h
o Week (4%) | (96%) (16%) | (28%) | (56%)
50 10 40
h
7t Week (100%) 20%) | (80%)
Table 1. Presence of Necrotic Tissue or Slough
Number of patients with No Necrotic tissue are significantly higher in Test group
Inference at 3rd week follow-up (p < 0.001), at 4th week (p < 0.001), at 5th week (p < 0.001), at 6th week
(p <0.001) and at the 7th week (p < 0.01) when compared to control group as per the Chi-square/ Fisher’s Exact test

Study Test Group (N=50) Control Group (N=50)
Period 1 2 3 4 1 2 3 4
Baseline 27 (54%) 18 (36%) 5(10%) - 28 (56%) | 17 (34%) | 5(10%) -
1st Week 14 (28%) 12 (24%) 22 (44%) 2 (4%) 26 (52%) | 11 (22%) | 13 (26%) -
2nd Week 1(2%) 16 (32%) 22 (44%) 2 (4%) 12 (24%) | 19(38%) | 12 (24%) | 7 (14%)
3rd Week 5(10%) 19 (38%) 26 (52%) 3 (6%) 12 (50%) | 12 (24%) | 10 (20%)
4th Week 2 (4%) 12 (24%) 36 (72%) 3(26%) | 23 (46%) | 14 (28%)
5th Week 6 (12%) 44 (88%) 31 (62%) | 19 (38%)
6th Week 3 (6%) 47 (94%) 26 (52%) | 24 (48%)
7th Week 50 (100% 5(10%) | 45 (90%)
Table 2
Study Period Test Group (n= 50) Control Group (n= 50)
>10 5-10 1-5 Nil >10 5-10 1-5 Nil
Baseline 20 (40%) 17 (34%) 13 (26%) - 23 (46%) | 15(30%) | 12 (24%) -
1st Week 20 (40%) 17 (34%) 13 (26%) - 25(50%) | 15(30%) | 10 (20%) -
2nd Week 20 (40%) 12 (24%) 16 (32%) 2 (4%) 29 (58%) | 10(20%) | 11 (22%) -
3rd Week 16 (32%) 5(10%) 13 (26%) 16 (32%) | 27 (54%) | 9(18%) | 10 (20%) 4 (8%)
4th Week 16 (32%) 6 (12%) 12 (24%) 16 (32%) | 28(56%) | 7 (14%) | 11 (22%) 4 (8%)
5th Week 10 (20%) 5(10%) 8 (16%) 2 (4%) 28 (56%) | 7 (14%) 9 (18%) 7 (14%)
6th Week 4 (8%) 1(2%) 4 (8%) 41 (82%) | 25(50%) | 9 (18%) 4 (8%) 12 (24%)
7th Week 2 (4%) - - 48 (96%) | 16 (32%) | 6 (12%) 6 (12%) | 22 (44%)
Table 3

Inference; Number of patients with No wound surface (Nil) are significantly higher in Test group at 3rd week

Images: Hydrogel Dressings- Test Group
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Figure 1. Patient 1. Day 7 Pi Ra-Post debridement Ulcer
over Thigh and Leg

Figure 2. Patient 1. Day 14- Ulcer showing Healthy
Granulation Tissue
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Figure 3. Patient 1. Day 21- Split Skin Grafting Done

Images: Conventional Dressings- Control Group

Figure 4. Patient 2. Diabetic Ulcer- Day 1 Ulcer Covered
with Slough

Figure 5. Patient 2. Diabetic Ulcer- Day 14 Ulcer covered
with Slough and Minimal Granulation Tissue

DISCUSSION

In our study, presence of necrotic tissue in 1st week was 76%
in test group after using hydrogel dressing the fall of necrotic
tissue was upto 30% in 4th week, whereas in control group
the presence of necrotic tissue in 1st week was 54%. After
using conventional dressing, the fall of necrotic tissue was
upto 34%. So in our study, the use of hydrogel dressing was
more superior than the conventional dressing in response to
fall in necrotic tissue. Similar study was done by Zoellner P et
al,[10] which showed fall in necrotic from 62% to 23% by
using hydrogel dressing which is similar to our study. The
presence of granulation tissue in 1st week was 28% in test
group, after using hydrogel dressing the granulation tissue
increased to 52% in the 3rd week, whereas in control group
the presence of granulation tissue in 1st week was 52%, after
using conventional dressing it was only 20%. So in our study,
the use of hydrogel dressing was more superior than the
conventional dressing in response to presence of granulation
tissue. Similar study was done by Zoellner P et all10l which
showed increase in granulation tissue from 25% to 37% by
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using hydrogel dressing, which was almost similar to our
study.

In our study the wound surface area epithelialised in test
group by using hydrogel dressing was from 68% to 32% in
the 3rd week, whereas in control group the wound surface
area epithelialisation by using conventional dressing was
from 92% to 8%. At the end of 7th week the wound
epithelialisation was 96% by using hydrogel dressing,
whereas 44% by using conventional dressing. So in our study,
the wound surface area epithelialisation was better by using
hydrogel dressing than the conventional dressing. Similar
study was done by Kaya AZ et al,[!1] which showed almost
similar results, where 84% of the wounds epithelialised by
hydrogel dressing and 54% of wounds by conventional
dressing.

In our study, the mean hospital stay in test group was
42.9 £ 3.58 (SD) days and that in control group was 47.61 +
1.72 (SD) days. In similar study done by Kaya AZ et alll1l the
mean hospital in hydrogel group was 48 days as this study
involves only pressure ulcers as the aetiology, whereas our
study involves varied aetiologies and the mean age being
53.87 + 6.52, healing was faster. This study demonstrated
that enzymatic hydrogel with colloidal silver debridement
along with bedside surgical debridement had cumulative
effect in reduction of slough, increased granulation tissue and
faster wound bed preparation. The test group patients also
experienced less pain than the control group, because the
need for the bedside surgical debridement is less than the
control group.

The test group patients underwent skin grafting,
secondary suturing and flap as early as 3rd week than control
group, because of faster wound bed preparation. The wound
also healed faster. This is due to increased epithelialisation.

CONCLUSION

By using hydrogel with colloidal silver in combination has
proved to be highly effective in reduction of slough,
promoting granulation tissue formation and re-
epithelialisation. Hydrogel with colloidal silver combination
proved to be significantly effective in wound bed preparation
in comparison with conventional treatment with local
antiseptics. It was also seen that the overall hospital stay was
comparatively less by using hydrogel dressings. Thus,
hydrogel dressing can be considered as a superior option in
the management of chronic wounds.
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