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ABSTRACT

Objective: To study the efficacy and safety of platelet-rich plasma in the management of chronic wounds when applied locally.

Methods: A hospital-based prospective study was conducted on 30 cases with the diagnosis of a chronic wound and fulfilling inclusion criteria
by convenience sampling presented to surgical OPD and emergency in the study period of 12 months (December 2021 to November 2022) at the
Dept. of Surgery, S.P. Medical College, and P.B.M. Hospital, Bikaner.

Results: The mean age was 48.76+5.65 years with male preponderance, and most of the cases were rural. 36.67% of cases presented in 6-12 months;
36.67% had traumatic etiology; 30% had diabetic; 26.67% had vascular; and 6.67% had burn etiology. 53.33% of cases had a lesion on the foot, and
22% of cases had joint involvement, with a mean size of an ulcer of 8.94+2.14 cm?. 73.33% of cases had partial healing, and 26.67% had complete
healing. The mean duration for complete healing was 10.5+3.4 weeks. Mean dressings were needed for the complete healing were 21.1£5.9 dressings.

Conclusion: PRP was found to be useful in treating chronic ulcers. However, further controlled, randomized prospective clinical trials are necessary
to definitively demonstrate its efficacy.
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INTRODUCTION

Chronic wounds that refuse to heal pose a serious threat to the public’s
health and place a heavy financial strain on the healthcare system [1].
A wound is considered chronic if it takes longer than 3 weeks to heal,
which is typical for that type of wound. In affluent nations, it is predicted
that 1-2% of the population will encounter a chronic wound at some
point in their lives [2]. These figures will rise due to the population’s
accelerated aging because age has a negative correlation with wound
closure [3]. Indian studies on the epidemiology of chronic wounds
are scarce, although one study put the frequency at 4.5/1000 people.
At 10.5/1000 people, the frequency of acute wounds was more than
double the national average [4].

These lesions are associated with considerable morbidity and death, with
mortality rates from Stage IV pressure ulcers reaching 68.9% and patients
with diabetic foot ulcers having a 6-fold greater risk of amputation [5].

Any treatment modality’s principal objective is to quickly achieve
wound closure. The standard course of treatment entails a sufficient
amount of debridement, infection management, revascularization of
ischemic tissue, and avoiding excessive pressure on the wound. Skin
grafting has demonstrated some effectiveness, but it is unable to supply
the required growth factors to control the healing [6]. Despite major
healthcare resources being dedicated to wound care, non-healing
wounds are linked to catastrophic side effects such as burn scars and
disfigurement, amputation for diabetic foot ulcers, etc.

Known around the world, platelet-rich plasma (PRP) is a cutting-edge
therapeutic approach. PRP is a source of growth factors, and as a result,
it has mitogenic, angiogenic, and chemotactic qualities. This makes it
an intriguing supplementary treatment option for wounds that are
resistant to other methods. In addition, PRP supplies fibrinogen and
other sticky proteins to the wound, both of which are necessary for the
healing process [7]. PRP injections have been shown to be successful

in treating both acute and chronic ulcers. The upregulation of various
cell-cycle regulatory proteins has been linked to increased rates of cell
migration and proliferation [8].

Based on this background, platelet growth factors in the form of PRP
started in the management of chronic ulcers and wounds, with variable
but encouraging results necessitating the need for continued use and
further studies into its effectiveness.

Aim
To study the efficacy and safety of PRP in the management of chronic
wounds when applied locally.

METHODS

This hospital-based prospective study was conducted on 30 cases
with the diagnosis of a chronic wound and meeting the inclusion
criteria. The cases were presented to the surgical OPD and emergency
department over the course of a 12-month period (December 2021 to
November 2022) at the Department of Surgery, S.P. Medical College, and
P.B.M. Hospital, Bikaner. Patients of both sexes and in the age range of
15-80 years who were diagnosed with chronic wounds lasting more
than 3 weeks and who presented to the surgical department were
all included in the study. Chronic wounds proved to be malignant by
biopsy; pediatric age group patients; patients serologically positive for
HIV, HCV, and HbsAg; patients with known or suspected osteomyelitis;
acute chronic ischemia confirmed by color doppler or CT angiography
were excluded from the study. All the patients with the diagnosis of the
chronic wound were included in the study. The history recording was
done and relevant biochemical and pathological investigations were
done in all the cases. A radiological examination was done.

Autologous PRP
Around 20-40 mL of venous blood was collected in a vacutainer
containing anticoagulant. RBCs are separated from platelets and
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plasma by centrifuging at 2000 rpm for 10 min. The supernatant
containing the plasma and platelets is aspirated and centrifuged at
5000 rpm for 5-10 min again. The lowermost layer, containing around
1.5 mL/10 mL, was taken and activated by adding 10% calcium chloride
(0.3 mL for 1 mL of PRP). Following surgical debridement of the
wound, the activated PRP obtained by the above technique was applied
immediately over the ulcer, followed by dressing. The procedure was
repeated twice a week for 12 weeks or until the ulcer healed, whichever
was earliest.

As most of the ulcers are irregular in shape, the wound shape was
considered to be elliptical, and the area was calculated with the formula:
Area = lengthxwidthx0.7854 [9].

Similarly, volume was calculated with the formula: Volume =
(lengthxwidthx0.7854)xdepth

According to the blood bank’s guidelines, PRP was created by
centrifuging human blood taken from healthy donors. A 23-G needle
was used to inject half of the PRP subcutaneously inside and around
the edges of the wound or ulcer, then calcium gluconate (0.2 mL,
10%) was added to the remaining PRP to create gel sheet PRP,
which forms a platelet gel that adheres to the wound’s surface. The
patients were monitored for a period of 12 weeks following therapy,
and the PRP injection and gel dressing were repeated twice weekly
until a nearly full healing was obtained (1 cm at the widest length
or breadth).

Wounds were measured at day O with tape in the two largest
perpendicular diameters and multiplied to obtain the area in cm? and
initial photography was taken. Measurements of the ulcer size and
photography were routinely taken on days 7, 14, 21, 28, and later every
week until the healing of the wound. Deep tissue culture and systemic
antibiotics according to culture sensitivity were given before starting
the PRP therapy.

The study was initiated only after obtaining the necessary permissions,
like permission from the ethics committee of the medical college.
Informed consent was obtained from the study subjects.

Data analysis

The data were collected from the understudied population through a
pretested and semi-structured questionnaire, which was designed in
such a manner that more information regarding demographic profile,
risk factors, and morbidity could be collected. Reasons for the study
were explained to the patients; before interview, written consent was
taken. The recorded data was compiled and entered in a spreadsheet
computer program (Microsoft Excel 2010) and appropriate tests were
applied. For all tests, confidence level and level of significance were set
at 95% and 5%, respectively.

RESULTS

Maximum 50% were observed in 46-60 years, whereas minimum were
6.67% in 15-30 years age group. The mean age was 48.76+5.65 years
with male preponderance and most of cases were rural (Table 1).

All cases had wounds, and 30% had other complaints. 36.67% of cases
presented in 6-12 months, whereas a minimum of 6.67% were in
1-3 months and >24 months. The mean duration of chief complaints
was 9.54+3.47 months. 53.33% of cases had a lesion on the foot,
22% had joint involvement, and 70% had serous or serosanguineous
discharge (Table 2).

36.67% of cases had a traumatic etiology, 30% had a diabetic etiology,
26.67% had a vascular etiology, and 6.67% had a burn etiology (Fig. 1).

Maximum 30% of cases had an ulcer size of 11-20 cm? and >30 cm?,
whereas minimum 16.67% had 1-10 cm? followed by 23.33% had
21-30 cm?, with a mean size of ulcer of 8.94+2.14 cm? (Fig. 2).
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Table 1: Socio-demography of study participants

Age (years) No of patients Percent
15-30 2 6.67
31-45 10 33.33
46-60 15 50.00
>60 3 10.00
Sex

Male 21 70.00

Female 9 30.00
Residence

Rural 24 80.00

Urban 6 20.00

Table 2: Chief complaintsand location of wound among study

participants

Chief complaints No of patients Percent
Wound 30 100.0
Other complaint 9 30.0
Location

Foot 16 53.33

Leg 4 13.33

Hand 6 20.00

Forearm 4 13.33
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Fig. 1: Etiology of ulcer among study participants
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Fig. 2: Size of ulcer among study participants

73.33% of cases had partial healing, and 26.67% had complete healing.
The mean duration for complete healing was 10.5+3.4 weeks. The mean
number of dressings needed for the complete healing was 21.1+5.9
dressings (Table 3).

In our study, a maximum of 50% of cases had a 71-90% reduction in the

size of the ulcer, whereas a minimum of 13.64% had a >90% reduction
and 36.36% had a 50-70% reduction in the ulcer size (Fig. 3).
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Table 3: Outcome of clinical condition

Outcome of clinical condition No of patients Percent
Partial healing 22 73.33
Complete healing 8 26.67
No healing 0 0.00
Duration (n=8) 10.5+£3.4

Dressing for healing (n=8) 21.1+£5.9

According to reduction in size in partial
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Fig. 3. Reduction in size at 6 months in partial healed cases

DISCUSSION

The intricate process of healing a wound requires cellular processes
triggered by several mediators. PRP (platelet-concentrated plasma,
plasma-rich growth factor, and autologous platelet gel) offers numerous
platelets that are concentrated into a tiny volume of plasma. Plasma
proteins such as fibrin, fibronectin, and vitronectin, as well as the
growth factors produced by the granules of active platelets, are crucial
in regulating tissue repair and regeneration.

The biochemical reactions that platelets set off during tissue repair
and regeneration include directed chemotaxis, angiogenesis, cell
proliferation, and cell differentiation. They are rich in cytokines and
growth factors that are important for tissue repair and inflammation.
Due to these properties, platelets have been proposed as a therapeutic
agent to aid in wound healing, especially in individuals whose ability to
regenerate tissue is impaired.

In our study, 26.67% of instances had full healing, whereas 73.33%
of cases had partial healing. Similar to this, Prabhu et al. (2018) [10]
discovered that 85 patients’ non-healing ulcers (81.73%) were healed
at the conclusion of the last dressing. Skin grafting was used to treat
13 patients’ non-healing ulcers (12.5%). In addition, Bharathi and
Tarun (2018) [11] discovered that in 4 cases (or 40%), the ulcers
healed completely through re-epithelialization. Once the ulcer has
properly granulated, six (or 60%) of the remaining ulcers are selected
for skin transplantation. Furthermore, Aldein et al. (2021) [12] found
that the rate of complete healing for ulcers in group A was achieved in
six patients (40%) at the 5™ week, while five patients (33.33%) were
healed completely by the 6™ week, and only one patient (6.67%) healed
in the 9 week.

In our study, the average time for full healing was 10.5-3.4 weeks, and
the average number of dressings required for full healing was 21.1-5.9.
In a similar vein, Gopinath et al. (2019) [13] discovered that the average
healing time was 7.512.9 weeks and that all ulcers resolved within a 12-
week period. Within 6 weeks, 8 (24.24%) patients had fully recovered
from their ulcer. In addition, Bharathi and Tarun (2018) [11] noted that
the length of time needed for re-epithelialization to complete wound
healing ranged from 6 weeks for one venous ulcer to 16 weeks for one
diabetic foot ulcer.
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In our study, the size of the ulcer was reduced in up to 50% of instances
by 71-90%, a minimum of 13.64% by >90%, and 36.36% by 50-70%.
Similar to this, Gopinath et al. (2019) [13] discovered that at the
conclusion of 6 weeks, the total improvement in the area and volume of
ulcers was 85.7% and 90.7% (median), respectively.

CONCLUSION

Chronic wounds are a common issue in underdeveloped nations since
they frequently result in superinfection, are frequently difficult to heal,
and lack the critical GFs for healing. The different GFs included in PRP
are essential for wound healing. In addition, the PRP’s high leukocyte
content aids in the prevention of infections. Critical scientific facts
about the advantages of PRP in clinical procedures are still few. PRP was
discovered to be effective in the current study’s treatment of chronic
ulcers. To prove its effectiveness, however, additional controlled,
randomized prospective clinical trials are required.
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