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ABSTRACT

Background:

Diabetic foot is defined as a group of syndromes in which neuropathy, ischemia and infection with
multidisciplinary approach with conventional treatment lacking necessary growth factors so to augment healing
process. The aqueous form of placental extract contains numerous growth factors and antimicrobial action of
nano particles of colloidal silver augmenting tissue regeneration.

Objectives: To compare the effectiveness of both in terms of decrease in the size of ulcer and duration of ulcer
healing in the management of diabetic foot ulcers.

Study design: The study is a randomized prospective study conducted in R.L. Jalappa Hospital and research
center from December 2018 to December 2020.

Methodology: A total sample of 60 divided into two group by even and odd method.Patient with DFU
satisfying inclusion criteria were included in the study. Placental extract of 0.25% concentration topical
application for group A and colloidal silver of 0.002% concentration of topical application for group B patient
were applied with dressing being changed daily. The weekly observation of ulcer in term of reduction in size,
appearance of granulation tissue and clearance of necrotic tissue and was measured and recorded.

Results: Placental extract application in DFU shows better healing rates in term of reduction in size, appearance
of granulation tissue and reduction of necrotic tissue than colloidal silver.

Conclusion:The use of placental extract showed better response in terms of ulcer size reduction, appearance of
granulation tissue and clearance of necrotic tissue.HbA1c has a linear association in healing of ulcers.

Keywords: Diabetic foot ulcer, Placental extract dressing, colloidal silver dressing.
INTRODUCTION

Diabetic foot may be defined as a group of The Human placenta extract contains various
syndromes in which neuropathy, ischemia and growth factors, Interleukin promoting
infection lead to tissue breakdown resulting in neovascularisation, monocyte chemotaxis,
morbidity and possible amputation.®  The collateral vessel growth and bone marrow
multidisciplinary approach includes strict control precursor derived mobilisation, hence enhance

of blood glucose, prevention through education and wound healing.* ® °.Immunostimulant action of
regular dressings. Conventional treatment lack in placenta at cellular level so acting as antibiotics
necessar)zl3 growth factors to augment healing coverage.’®

process. - The colloidal silver markedly expand the surface €\

area of silver particles so as to increase the contact %
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with micro-organisms and act as bactericidal by
blocking cellular respiration by inhibiting
cytochrome enzyme, interfering with electron
transport and disruption of bacterial cell
membranes .° Thus exhibiting antiseptic,
antimicrobial, anti-inflammatory properties.® **

Objectives: To compare the effectiveness of both
in terms of decrease in the size of ulcer and
duration of ulcer healing in the management of
diabetic foot ulcers.

METHODOLOGY:

The study is a randomized prospective study
conducted in R.L.Jalappa Hospital & Research
center from December 2018 to December 2020
with s study sample size of 60 divided into two
groups by even odd method.

INCLUSION CRITERIA

All the patients with type 2 Diabetes Mellitus
with DFU of Wagner’s grade 1,2 and 3.

EXCLUSION CRITERIA

1. Patients with DFU having peripheral vascular
disorder and varicose veins.

2. Patients with immune-compromised status.
METHOD OF COLLECTION

The patients satisfying the inclusion criteria were
included with ulcers stabilised initially with wound
debridement. Patient in group A were managed
with Placental extract gel form of 0.25% w/w and
group B with colloidal silver gel form of 0.002%
w/w concentration topical application of 1ml/sqcm.
The ulcer was closely observed for reduction in

Formula n=2Sp*(Zi o + Z1. B) 2
pd

size, appearance of granulation tissue & decrease
in slough. Microbiological parameters were
assessed by culture and sensitivity from discharge
or biopsy from the ulcer and treated with
appropriate antibiotics either intravenously or
orally. The concomitant management of DM with
appropriate nutritional and anti-diabetic treatment
according to glycaemic status was administered.

Ulcer size measurement: The wounds with
regular shape was measured by multiplying the
longest diameter in length and width and irregular
ulcers were measured by marking the margins of
the ulcer and adding up of small boxes(each small
box measuring 1sqcm) drawn over a transparent
sheet. The percentage of reduction in ulcer size
was calculated weekly using the below formula.

Reduction in size = Initial size — final size x 100

Initial size
STATISTICAL ANALYSIS

The analysis of the obtained data was by using
SPSS 22 version software. Categorical values was
represented in the form of Frequencies and
proportions. Chi-square test was used as test of
significance for qualitative data.Continuous data
was represented as mean and standard deviation.
Mean difference was calculated using independent
t test as test of significance between two
quantitative  variables.p value <0.05 was
considered as  statistically  significant.The
confidence interval was 95% with power of study
was 90%.Test of statistical significance - Student
t test or paired t test

S,* ‘Standard deviation in the first group
S, Standard deviation in the second group
- - Mean difference between the samples

a : Significance level

1-5 : Power

The visual scores for the percentage of wound covered:
Necrotic tissue 1. 76-100% of wound covered by necrotic tissue
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2. 51-75 of wound covered by necrotic tissue Granulation tissue

3. 26-50% of wound covered by necrotic tissue 1. No granulation tissue covering the ulcer
4. 11-25% of wound covered by necrotic tissue 2. Pink/dull <25% wound filled
5. 0-10% of wound covered by necrotic tissue 3. Bright beefy 25-74% wound filled
6. No necrotic tissue covering the ulcer 4. Bright beefy red 75-100% wound filled
RESULTS:

Table 1: Mean Ulcer Size comparison between two groups

Group

Colloidal Silver Placental Extract P value

Mean SD Mean SD
Initial Area 34.7 20.63 425 24.07 0.183
1" Week 25.43 15.98 33.33 19.99 0.096
2" Week 18.33 12.28 24.9 14.85 0.067
3 Week 14.67 8.83 21.63 11.15 0.010*

The mean ulcer size at presentation of colloidal silver and placental extract was 34.7mm and 42.5mm
respectively.. The size reduction( sqcm) in the colloidal silver group was 25.43(73%), 18.33(72%) and
14.67(81%) in 1%, 2" and 3" week respectively. In the placental extract group the reduction in size of ulcer was
33.3(77%) in 1% week, 24. 9(74%) in 2" week and 21.63(88%) in 3" week. There was no significant difference
in mean ulcer from baseline to 2™ week between two groups. There was significant difference in mean Ulcer
size at 3" week between two groups with increased reduction seen in placental extract group. The mean
percentage reduction in ulcer size in Colloidal Silver group was 22.57 + 13.81 mm and in Placental Extract
group was 29.68 + 16.46 mm.

Mean Ulcer Size com,oarison
60 m Colloidal Silver m Placental Extract

41.5
40 34.7

25 43 )1 63
) i 14 67

Initial Area 1st Week 2nd Week 3rd Week
Graph 1: Bar diagram showing Mean Ulcer Size comparison between two groups

Mean
o

o
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Table 2: Granulation tissue and Necrotic tissue distribution at the end of 3" week

End of | Visual Scores
3I’d
week

Granulation tissue p Necrotic tissue p

1] 2] 3 Z valu T2 3] 4 5 6 value
Colloid | 0| 0| 14(46% | 16(53.3 000 | 0| 0| 0| 2(6.6% | 26(86.6 2(6.6% | <0.00
al Silver ) %) 1 ) %) ) 1
Placent | 0| 0| 2(6.6% | 28(93.3 0| 0| 0| O 12(40%) 18(60%
al ) %) )
Extract

Granulation tissue and Necrotic tissue distribution at the
end of 3" week

M Colloidal silver ~ m Placental extract
28

26

18
12

Graph 2: Granulation tissue and Necrotic tissue distribution at the end of 3" week.

Granulation tissue:The majority of subjects in both the groups were in bright beefy red granulation tissue
with 16(53.3%) and 28(93.3%) i.e in colloidal silver and placental extract group respectively. There was
significant difference in appearance of Granulation tissue between two groups at 3™ week with p value of
0.001.

Necrotic tissue: In colloidal silver group necrotic tissue coverage of 0-10% was predominantly seen in
26(86.67%) subjects. In placental extract group most of the subjects had no necrotic tissue i.e.18(60%).
Necrotic tissue(%) was significant between the groups at 3" week.
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Table 3: Mean Age and Sex Comparison between two groups

Group
Colloidal Silver Placental Extract P value
Mean SD Mean SD
Age 56.47 11.8 56.87 9.93 0.888
Sex Female 10 33.33% 8 26.67%
Male 20 66.67% 22 73.33%

The majority of subjects were in the age of 50-60
years.In Colloidal Silver group, majority of subjects
were in the age group 61 to 70 years (43.3%) and in
Placental Extract group, majority of subjects were in
the age group 51 to 60 years (60%). There were
male predominance comprising of 42 (70%)
subjects.

The observation on Mean HbAlc levels in Colloidal
silver group was 9.36 = 2.42 % and in Placental
Extract group was 8.85 * 2.41 % with no significant
difference in HbAlc (%) between two groups.

DISCUSSION:

Diabetic foot is a group of syndromes with
neuropathy, ischemia and infection leading to tissue
breakdown resulting in morbidity and possible
amputation. The multidisciplinary approach in the
management of DFU includes strict control of blood
glucose, prevention through education and regular
dressings. The need of regular appropriate dressing
for the ulcer and proper education of the disease and
footcare are essential in the ulcer treatment. The
aqueous form of placental extract contains various
growth factors, bioactive peptides, amino acids
promoting neovascularisation, tissue regeneration
and antimicrobial action. The silver ions acts by
breaking of cell wall of micro-organisms and
reducing the proinflammatory cytokines so to
promote wound healing.

The mean ulcer size reduction was significantly
higher in placental extract group in comparison to
colloidal silver with p value of 0.075. Both the
agents were at most similar up to 2 weeks with
placental extract being a better agent in later period

© 2021 IJMSCR. All Rights Reserved

with 21.63(88%) reduction in 3™ week.The placental
extract group had significantly very good
progression of granulation tissue in 2™ and 3" week
compared to colloidal silver group (p 0.001) in all
three weeks.

The aqueous form of placental extract contains
numerous growth factors rendering antimicrobial
effect and neoangiogenesis thus preparing bed for
granulation tissue. The interleukin 1-4, colony
stimulating factor which are natural constituents of
placental extract promotes chemotaxis of monocytes
and inhibit MMP, thus attributing to better clearance
of necrotic tissue.The early appearance of
granulation tissue and clearance of necrotic tissue
needs less local debridement and decrease the span
of ulcer healing and so the hospital stay.

The results are comparable with similar other studies
i.e a study in 2017 on topical application of placental
extract on diabetic foot ulcer by Zeng X et al * and
a comparative study by Navadiya et al*® Tiwary et
al* wherein it was observed that patient treated with
placental extract had a better healing rate as
compared to other agents.

The study results showed DFU are common in
elderly i.e 5™-6"™ decade with male predominantion
explaining the slow and silent progression of the
disease in comparable with other similar studies.™*°

The study shows a linear association of HBAlc
levels with healing rates and emphasizing the
approlp;riate glycemic control by dietary and medical
aids.

CONCLUSION
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In the present study we observed irrespective of age,

seX, site and mode of onset of diabetic foot ulcer the

patient who were treated with placental extract agent

had better outcome in terms of reduction in size of
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