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Abstract

Introduction: Diabetic foot ulcer is one of the most common conditions encountered in surgical
OPD. The incidence of a diabetic foot ulcer is around 15% among the diabetic population. Around
80% of non-traumatic amputation is due to chronic diabetic foot ulcer. Recent advances are made
in treating wounds in which platelet-rich plasma (PRP) and platelet rich fibrin matrix (PRFM)
therapy have proven beneficial.

Materials and Methods: A prospective study was conducted from February 2021 to February
2023, for a period of 2 years which included 42 patients. Group A received autologous platelet
rich plasma therapy (PRP) and group B received autologous platelet rich fibrin matrix therapy
(PRFM) each consisting of 21 patients.

Results: PRFM Group showed better reduction in ulcer size compared to respective PRP
Group, and demonstrated statistically significant p-values. Around 47% of the subjects had
complete closure of the ulcer after 5 sessions of PRP dressing while it was 90% with PRFM
dressing.

Conclusion: PRFM is better modality to treat diabetic foot ulcer when compared to PRP
therapy
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INTRODUCTION

Diabetic foot ulcer is one of the most common
conditions encountered in surgical OPD. The
incidence of a diabetic foot ulcer is around 15%
among the diabetic population' and the prevalence
is 4.54%.2 It is one of the most common causes of
hospitalization and disability in diabetics.> Around
80% of non-traumatic amputation is due to chronic



114 Ashwath Rao, Manikanta K. S., Mir Md Noorul Hassan/Plasma or Fibrin Matrix? A Comparative
Study between PRP Versus PRFM Therapy in Diabetic Foot Ulcer

diabetic foot ulcer.* Every 30 seconds a lower limb
is lost somewhere in the world as a consequence
of diabetes.” This demands prompt and early
treatment to reduce the morbidity associated with
the condition. Conventional dressing requires
frequent visits to the hospital and the duration of
the treatment is long adding to the existing financial
and social burden of the patient.

Recent advances are made in treating wounds
in which platelet rich plasma (PRP) and platelet
rich fibrin matrix (PRFM) therapy have proven
beneficial. Both therapies are done using the
patient’s blood and subjecting it to centrifugation
and using the preparation for dressing. Various
studies are available providing the data on
effectiveness of each in treating chronic ulcers.
But very less studies are available comparing PRP
and PRFM and concluding the superiority of one
over the other. Hence, in our study, we used these
two modalities to understand the efficacy of the
treatment modality and conclude the better option
between PRP and PRFM therapy for diabetic foot
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AIMS & OBJECTIVES

To compare the effectiveness of platelet rich
plasma and platelet rich fibrin matrix therapy in the
treatment of diabetic foot ulcer.

MATERIALS AND METHODS

A prospective study was conducted from
February 2021 to February 2023, for 2 years, at the
Department of General Surgery, in the Hospitals
attached to Bangalore Medical College and
Research Centre, Bengaluru. The study population
comprised selected outpatients with diabetic foot
ulcers.

The sample size was calculated as 42, using the
sample size calculation formula, (1.96) 2pq/d2,
where p is the average annual diabetic foot ulcer
incidence, p=2.8% 6, q=(100-p)=97.2%, and d is the
maximum permissible error which was taken as

5%.

Inclusion Criteria:

1. Type 2 diabetes mellitus.

2. Well controlled blood sugar levels, with
fasting blood sugar </=150mg/ dL.

3. Grade 1 and Grade 2 ulcers according to

Wagner classification.

4. Baseline wulcer area between </=20cm?
rounded of to closest whole number.

5. Clean wound with minimal slough.

Exclusion Criteria

1. People who do not consent.

2. Uncontrolled diabetes, with fasting blood
sugar >150 mg/dL.

3. Ulcer of grade 3 and above according to
Wagner classification.

4. Poorly nourished, debilitated, bedridden
patients.

5. Patients who are a known case of other
chronic systemic/local diseases.

Patients were divided randomly into 2 groups
of 21 participants each, using computer software.
Group A received autologous platelet rich plasma
therapy (PRP) and Group B received autologous
platelet rich fibrin matrix therapy (PRFM).
Informed written consent was obtained before
the study. All participants underwent a detailed
local examination before the therapy to record the
baseline area (length x breadth) of the ulcer in sq.
cm.

The PRP was prepared after drawing 20 mL of
blood into a vacutainer containing Acid Citrate
Dextrose (ACD) anticoagulant and was centrifuged
at 1000 rpm for 8-10 minutes (soft spin). There were
3 layers of blood separation, the upper platelet poor
plasma (PPP) and the middle buffy coat (Platelet
rich plasma) were separated from the lower RBC
layer and were transferred into another vacutainer
without anticoagulants. This was subjected to
centrifugation at 3000 rpm for 6-8 minutes (hard
spin). The top layer of PPP was discarded and the
lower PRP was mixed with 10% Calcium Chloride,
made into a gel form, and transferred over a sterile
gauze, which was gently spread over the ulcer bed
and covered by non-absorbable dressing among
the patients in group A.

The PREM was prepared by centrifuging 10 mL
of the patient’s blood, collected in a vacutainer
without anticoagulants, at 3000 rpm speed for
10 minutes. At the end of 10 minutes, there were
3 layers upper layers of straw colored acellular
plasma, the lower layer of RBC, and the middle
layer of PREM. The PRFM layer was separated from
the rest and transferred into sterile gauze. This was
used for the ulcer dressing in patients of Group B,
in a similar fashion, as was done for Group A. Both
the procedures were repeated weekly for 5 weeks
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in both groups. and statistical analysis was done using Epi-info
During each follow-up, the area of the ulcer was software.
reassessed and closure of the wound was recorded  _ cm——
accordingly. RESULTS
. . "
Data was made into a database using MS Excel
Table 1: Age and gender wise distribution of study subjects
(n=42)
PRFM
Age groups
Frequency Percentage Frequency Percentage Frequency Percentage
40-45 7 33.3 2 9.5 9 21.43
45-50 6 28.6 14 66.7 20 47.62
50-55 4 19 4 19 8 19.05
55-60 4 19 1 48 5 11.9
Total 21 100 21 100 42 100
Gender
Female 5 23.8 6 28.6 11 26.19
Male 16 76.2 15 714 31 73.81
Total 21 100 21 100 42 100

In our study, of the 42 subjects, the majority of
the patients belonged to the age group of 45-50
years and around 74 % were males. (Table 1)

Of the 42 study subjects, around 40% had an
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ulcer size between 5-10cm?. The minimum size of
ulcer at the start of the study was 4 cm? and the
maximum was 20 cm?. (Fig. 1)
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Fig. 1: Showing baseline ulcer size distribution

After the first session, there was a 32% reduction
in ulcer size in the PRFM group while only a 22%
reduction was observed in the PRP group. At the
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end of the 5th session, PRFM group showed a
96% reduction while the PRP group had only 83%

reduction. (Table 2)
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Table 2: Percentage reduction in ulcer size from baseline size after each session of PRP and PRFM therapy

(n=42)
- PRP Group PRFM Group

Minimum Maximum Mean Minimum Maximum Mean
After 1st session 0 75 21.83 11.11 60 31.96
After 2nd session 14.29 100 46.52 27.78 100 60.51
After 3rd session 28.57 100 64.93 38.89 100 82.59
After 4th session 28.57 100 75.22 50 100 91.39
After 5th session 42.86 100 83.45 61.11 100 96.56

On independent samples T-test between PRP  size compared to the respective PRP Group and
and PRFM ulcer dressing, after each session, the = demonstrated statistically significant p-values as
PRFM Group showed a better reduction in ulcer =~ shown in Table 3.

Table 3: Comparison of reduction in ulcer size between PRP and PRFM Groups (Independent sample T-test)

(n=42)
- Therapy Mean Std. Deviation P-value Mean Difference

PRP Group 21.833 16.119

After 1st session 0.035 -10.123
PRFM Group 31.956 13.856
PRP Group 46.517 23.468

After 2nd session 0.05 -13.996
PRFM Group 60.513 21.354
PRP Group 64.930 26.494

After 3rd session 0.016 -17.663
PRFM Group 82.594 18.437
PRP Group 75.217 22.820

After 4th session 0.009 -16.176
PRFM Group 91.394 14.429
PRP Group 83.447 19.772

After 5th session 0.011 -13.114
PRFM Group 96.561 10.897

Around 47% of the subjects had complete closure  better treatment outcomes compared to PRP ulcer
of the ulcer after 5 sessions of PRP dressing while  dressing. x* (1, n=42) =9.023, P=0.0026 <0.05 (Table
it was 90% with PRFM dressing. A chi-square test 4 & 5).
of independence showed that PREM therapy yields

Table 4: Patients showing complete healing of ulcer after each session between PRP and PRFM Groups

(n=42)
- PRP Group PRFM Group
After 1 session 0 0
After 2 sessions 1 3
After 3 sessions 5 5
After 4 sessions 1 4
After 5 sessions 3 7
Incomplete healing after 5 sessions 11 2
Total 21 21

Table 5: Therapy outcome in various treatment groups at the end of the 5th session (n=42) (Chi-square test)

Therapy
- Total
PRP Group PRFM Group
Complete Healing after 5 sessions 10 (47.62) 19 (90.48) 29
Incomplete Healing even after 5 sessions 11 (52.38) 2(9.52) 13
Total 21 21 42

X2 (1, n=42) =9.023, P=0.0026 <0.05
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DISCUSSION

Various newer advances such as hyperbaric
oxygen therapy, negative pressure wound therapy,
and placental extract dressing have been described.
Among these PRP and PRFM have been proven to
be beneficial by many authors.

Various active molecules in platelet are beneficial
in wound healing. The alpha granules of platelet
contain platelet derived growth factor, transforming
growth factor beta, vascular endothelial growth
factor, epithelial growth factor, fibronectin,
vitronectin’’, and delta granules contain calcium,
dopamine, serotonin, histamine, and adenosine all
of which act in tandem to promote wound healing.*

In PRFM platelets are trapped in fibrin meshwork
which allows slow and sustained release of these
growth factors."! These fibrin mesh also acts as
a scaffold for cell migration, proliferation, and
differentiation.'

Suchetha et.al showed that platelet concentration
in PRP was higher compared to PRFM.? But
the study by Yazawa etal showed that after
incorporating platelets into fibrin the mean
concentration of growth factors was 3 times more
than PRP along with the sustained release of
them for approximately 1 week." Further, a study
conducted by Dohan Ehrenfest et. al demonstrated
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that there was a significant difference in biological
behavior in invitro between PRP and PRFM."
Kochok and Surabhi described various advantages
of PRFM over PRP such as no biochemical
modification because of lack of anticoagulants,
a long term effect due to slow release of growth
factors, support cytokine enmeshmeshment and
cell migration, supports and accelerates wound
healing due to slow polymerization.'®

In our study, it was observed that after 1st
session there was a 31.95% reduction in ulcer size
after PRFM when compared to PRP which was
21.83%. The maximum reduction in wound size was
observed at the end of the 5th session of PREM. The
study conducted by Yufi Wang et. al showed that
maximum wound reduction after PRFM occurred
in 1 and 2™ sessions of treatment.!”

In a study conducted by Sarvajnamurthy et. al
mean duration for complete healing of ulcer after
PRP was 5.1 weeks'™ and in the study conducted by
Konchok et. al mean duration for complete healing
after PRFM was 5 weeks.'® A study by Vaibhav et.al
showed 94.56% complete healing at the end of the
5th session of PREM therapy." In our study, 47.62%
of PRP therapy and 90.48% of PRFM therapy
showed complete healing at the end of the 5th
week (Fig. 2). This data was found to be statistically
significant.

In PRFM group 2 patients did not show the ulcer

96.56

After4thsession  After Sthsession

=———PRP Group =—PRFM Group

Fig. 2: Showing the percentage of reduction in ulcer size between each session of PRP and PRFM groups

(n=42)

healing by the end of the 5th session and the size
of the ulcer was large which required additional

2-3 sessions for complete healing. Of 11 patients in
the PRP group, 4 patients showed complete healing

NIJS / Volume 14 Number 3 /July - September 2023



118

Ashwath Rao, Manikanta K. S., Mir Md Noorul Hassan/Plasma or Fibrin Matrix? A Comparative
Study between PRP Versus PRFM Therapy in Diabetic Foot Ulcer

in additional 3-4 sessions and the rest required
additional interventions.

CONCLUSION

Platelet rich fibrin matrix (PRFM) therapy is
shown to be more effective in terms of reducing
diabetic foot ulcer size requiring a lesser number
of sessions when compared to platelet rich plasma
(PRP) therapy. However large sized ulcer requires
more PRFM sessions. Hence, we conclude that
PRFM therapy is a better modality for treating
diabetic foot ulcers.
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