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ABSTRACT

AUTOLOGOUS PLATELET RICH PLASMA V/S CONVENTIONAL
SUTURES - A RANDOMISED CONTROL TRIAL TO COMPARE THE IR

EFFICACY IN ANCHORING SPLIT SKIN GRAFT ON WOUNDS.

Introduction:  Split thickness skin grafting (STSG) restoresanebus cover over
wounds thus protecting the underlying surface froomtamination, fluid loss and
stimulates healing. Autologous platelet rich plagifiARP) provides a large number of
platelets and high concentration of growth facteléch promote prompt adherence

of skin graft to wound beds, angiogenesis and hgalf the wound as well.

AIM: The aim of this study was to assess the immeaiatesubsequent uptake of

STSG with application of PRP over recipient site.

METHODS: 80 wounds of various aetiologies were randomised intervention
group (n=40) which received PRP before placing ST8Gecipient site and control
group (n=40) in which the graft was fixed in plagigh sutures alone. Immediate graft

adhesion and subsequent graft uptake were compategen the two groups.

RESULTS: The 80 wounds were distributed among 54 patidmsf them (31.48%)

having multiple wounds. Irrespective of aetiolognd size, 87.5% grafts were
adhered by 3 minute of application in the intervention grouprmgmared to nil in

control group (p< 0.0001). Graft uptake was assksse first three consecutive
dressings. There was significantly better graflegtin intervention group compared
to control group [third dressing uptake (98.29%%93p< 0.0001) respectivelyl].
Difference in seroma and haematoma formation wise @mpared between the two

groups and found to be not significant. (p>0.05)
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CONCLUSION: Application of topical PRP facilitates STSG uptaHéis study
recommends its use especially in patients with @cipa of available area for donor

skin harvesting.
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I ntroduction

INTRODUCTION

Restoring the cutaneous covering of any wound ser&l to protect the
underlying surface from contamination, loss of esscéluid and stimulate healing.
Split thickness skin graft allows for a large acdavound surface to be covered. The
successful uptake of skin graft depends on locatwiarity, wound microbiology,

haemostasis, and adhesibn.

Healing of split skin graft occurs in the stepsaothorage, inosculation and
maturation.? During wound healing, platelets are activated bytact with collagen.
Platelets secrete stored intracellular mediatod @&riokines from the cytoplasmic
pool and release their-granule content after aggregation. PRP also stitesl|the
natural process of fibrin clot formation as it cans Fibrin, fibronectin and
vitronectin. The fibrin clot thus formed plays ampgortant role in stimulating
angiogenesis as well as serves as a matrix fandfurtellular proliferation® 4 Also,
cell proliferation, angiogenesis and cell migratame stimulated resulting in tissue

regeneration’

Anchoring of skin graft on wound bed has been domeventionally using
staples or by suturing the margin of the grafthattof the wound or with cyano-
acrylate glue or fibrin glue which have been fowade expensive and contribute to

an increase in operating tine>

The word “autologous” implies that this platelattriplasma is obtained from
the patient himself. It is essential that PRP igstlobtained because homologous

plasma can prove to be immunogenic, resulting veesk inflammatory reaction at
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I ntroduction

the graft site and pooled or single donor platetetcentrates lose their growth factor

content due to the storade.

Platelet Rich Plasma has a platelet concentratioh@0,000/puL in 5ml of
plasma. This not only provides a large number afgits which undergo activation
and release growth factors, but also provide grdasthors present in the plasma in a
highly concentrated form which promotes prompt aehee of skin graft to wound
beds, angiogenesis and healing of the wound as Wedlre is evidence supporting

that PRP reduces pain at the wound site and redeesng®

Recent studies have investigated the use of thity erdlled Autologous
Platelet Rich Plasma (PRP) as an anchoring agergkio grafts over a variety of

wounds ranging from burns to chronic non-healirgprd.> % 3

PRP has been proven to be a cost-effective methashahoring skin grafts
that has better long-term outcomes in the formesklscar hypertrophy and better

cosmesis.

In this study, the healing properties of plateiet plasma were employed and
applied to study its efficacy in the anchoring &fnsgraft on wound beds and its
contribution to the overall take of the graft. TBisidy was a randomised controlled
trial and attempted to further add to the body nbwledge being developed with

regard to the use of PRP in skin grafting.
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Objectives

AIMSAND OBJECTIVES

AIM: To compare the efficacy of autologous platelet rich plasma with that of

conventional sutures in anchoring split thickness skin grafts on wounds.

OBJECTIVES:

1) To study the immediate uptake of split thickness skin graft when anchored

with PRP and conventional mechanica fixation with sutures.

2) To study uptake of skin graft post grafting with PRP application and

conventional sutures.
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Review Of Literature

REVIEW OF LITERATURE

A. Wound healing
Wound healing is the process by which the bodyresthomeostasis.

A priori research posits that wound healing ocdar$our phases which are
haemostasis, inflammation, proliferation and matare®. The timely initiation and

end of these phases determine the success ofdbesgrof wound healin§.’

Upon injury, wounded cell membranes release vastdotors, thromboxane
A2. Resultant vasoconstriction exposes collagerplatelets and clotting factors.
Platelet degranulation, activation and aggregatiorm the platelet plug while
coagulation cascade gets activated to form fibriesimof the platelet plug thus
achieving haemostasi$This mesh serves both as a temporary extraceligdrix as

well as a host defence against pathodens

The subsequent 48 to 72 hours after injury corstitioe inflammatory phase.
Primarily, polymorphic nuclear cells begin this pegs within the first few hours of
injury by removing pathogens and debris and sulemtu attract macrophages by
means of interleukins and tumour necrosis factdacrophage recruitment into
wound microenvironment occurs in 24- 48 hours. €hdiéferentiate into M1, pro-
inflammatory and subsequently M2, reparative phgrex. The latter plays a key role

in wound contraction via the myofibroblast proldéon.’

Neoangiogenesis, granulation and epithelialisataom, the key events in the
subsequent proliferation phase. In 48-96 hoursytirdactors and enzymes which are

released by macrophages promote the formationamfuimtion tissue®

Page 4



Review Of Literature

Fibroblast growth factor and VEGF produced by dassamacrophages and
keratinocytes respectively induce neoangiogene8apillaries sprout from the
existing blood vesselé.An environment which is high in lactic acid andpbyic is
conducive to angiogenesis. The re-establishmemastular connections increases

local oxygen vessels and facilitates leucocytesdaring pathogens and slough.

Neoangiogenesis goes hand in hand with re-epittsalison which takes place
under the influence of keratinocyte growth factecreted by fibroblasts which
stimulates the growth and migration of keratinosyftem the edge to the base of the
wound, thus forming an early barriér.The migration of keratinocytes from the
periphery to the centre of the wound requires s ¢o pass through the fibrin clot

by dissolving it via plasmir: °

Day 8 to 1 year comprises the remodelling phaseeumehe type Il collagen
fibres are replaced by Type | collagen fibres, dadvn by fibroblasts. The scar thus
formed only regains 80% of initial strength of #ilen. During the remodelling phase,
the formation and degradation of collagen fibresuodn tandem and the balance
between these two processes determines the outobrtiee scar which includes

hypertrophic scar or wound dehiscerite.

With a generalised understanding of wound heating,specific role played by
platelets and the coagulation cascade is summafdatilets play a poignant role in
haemostasis by forming the platelet plug. Theiivatibn and degranulation result in
the coagulation cascade being set into motion hadfdrmation of the fibrin mesh
scaffold as well as the release of various growtttdrs responsible for subsequent
stages of wound healing. In the inflammatory phaseitrophil activity depends on

their interaction with platelets and endotheliallcevia the P and E selectins to
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facilitate the recruitment of further inflammatonells. Fibroblast growth factor
released by platelets and macrophages stimulatenthigplication and migration of
keratinocytes in the proliferation phase and ipoesible for fibroblast migration into

the wound which lays down the collagen rich mattix.

Platelet

Fibroblast A~ Epithelial cells
Macrophage Granulation 7

ti )
Neutrophil Caplllary 1SSU€  New biood vessels
A B =

Collagen scar

Figure 1 Steps of wound healing:
A: Haemostatic plug and inflammation, B: Proliferation of granulation tissue by vessel growth and proliferating
fibroblasts, C: Remodelling to produce the fibrous scar.

Deviation from the timely commencement and cessatb these processes
results in abnormal wound healing, causing chroniéiThese abnormalities in the
sequence of events are brought about by variows sowd systemic factors including
wound microenvironment oxygen levels, infectionmnant foreign body and age,
gender, stress, arterial insufficiency, malnourishinand immunocompromised

states® 12

Management of chronic wounds is essential to religne financial burden the
condition poses on the economy. With an advancetkerstanding of the factors
influencing wound healing, chronic wound managemkeas become a targeted
therapeutic process. For example, nutritional stppdearance of infection and
restoration of mechanical cover and alteration ajumd microenvironment by

providing exogenous growth factors, modulating pid axygen levels’ % 13
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Out of the various options now available, our studs based primarily on two
principles. Firstly, restoration of the mechanical’er over wounds by skin grafting
and secondly, provision of a concentrate of grofattiors by means of platelet rich
plasma to the grafted wound which would aid in bo¢laling of the wound as well as

promote the uptake of the grafted skin over théereuot site.” **

B. Skin Grafting classification, uptake and loss.

Restoring cutaneous cover over a wound becomestedse its management
as skin not only protects but also maintains honasis * The procedure of skin

grafting is used to restore skin cover.

Skin grafting has been performed from ancient timed has its description in
the Sushruta Samhita and the Ebert Papyrus. Skiftirgy remained a common
practice till the & century as seen by the works of Celsus and Gdleereafter
knowledge of this procedure was forgotten till Bengerformed nasal reconstruction

by usage of free skin autografting in the earlyQs3¢

With time various techniques evolved, starting witte “Pinch Graft " of
Riverdin, and then the split thickness skin gre®T$G), developed by Ollier,
Thiersch and Janzekovic. Classification of STS@oige on the basis of thickness as

thin (0.15-0.3 mm), intermediate (0.3-0.45 mm) #midk (0.45-0.6 mm)*

Wolfe described the other common type of skin ghaft1875, the Full
Thickness Skin Graft (FTSG), referring to the entihickness of the dermis being
included in the graft. These grafts have been foidwdl in cases of burns scar
deformity correction due to good plasticity, mdiyilielasticity, colour matching and

less scar formation, especially those over the tawg# hands. However, there are
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disadvantages to this technique such as conttgcéitid scar formation after graft

take.®

AL

Thlin Intermediate Thlrck

> thiv.':;kness

Figure 2: Thickness of various types of skin grafts and their constituents.

Grafts are tissues which are transferred from theginal site sans their blood

supply and must develop new blood vessels at tpieat site for their survivaf®

Thus, understanding the blood supply of skin becommperative to perform a
successful skin graft. (figure-3) portrays thatedi subcutaneous arteries and
branches of musculo-cutaneous and fascio-cutaneaers run in the subcutaneous
plane form where capillaries arise to supply therie and epidermis by forming
deep subdermal, mid-dermal venous plexus and sillapgplexus.*® Depending on
the thickness of the skin graft (vide infra), diffat levels of these plexuses get

included in the grafted skif®
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(a) Fascia  Skin (b) Mid-dermal
PLEXUSES (primary venous
Subcutaneous i lexus) Thin
’ Subpapilla p
Direct tissue P ) piary Subpapillary Hair split-skin graft
cutaneous| Mid-dermal plexus
artery (primarily venous plexus) Papillary Deeper
Subdermal loops / split-skin graft
Wm Subcutaneous / Thick
\ y Prefascial Epidermis I [ split-skin graft
Subfascial L( \ A Full thickness
& [ (Wolfe) skin graft
/

Local flaps

=

1
Dee Subcutaneous
{[Subcutaneous P
N subdermal vessels
tissue

plexus
Reticular

dermis
- Papillary
dermis
Internal Muscle
artery
Musculocutaneous Fasciocutaneous Perforator
artery artery artery

Perforating vessels

Figure 3: Anatomy of Skin and dermal vasculature

Once placed over the recipient ulcer, the skintgaatheres to it by fibrin
strands.’ During this phase, the graft receives nutrition mmgans of serum
imbibition from the bed!® Fibrin strands formed initially break down with#8
hours, coinciding with revascularisation. This asclby means of outgrowing
capillary buds from the recipient site to the ddrswarface of the graft. The fibrin
strands get replaced by collagen, thereby strengibethe adhesion process in the

next 4 days'’

These steps can be summarised into four stagesftftgke namely adhesion,
imbibition, inosculation and neo-angiogenesis'” ¥0ut of these, the paradigm role
remains that of fibrin tissue fixation and vascisation.'’. A final stage of
maturation is also described akin to the final stafjwound healing which lasts for

several months to years after integration of graft the wound bed?®
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Figure 4: Skin graft adhesion and take over time with initial adhesion with fibrin strands and
subsequent neoangiogenesis

The conditions ideal for graft uptake are rapidasoularisation and a short
distance across which capillaries are requireda@avgThus any complication causing
separation of graft from the bed like hematoma @edoma disrupt capillary
connections between graft and bed. Also a mobiédt gmn recipient bed results in

shearing forces displacing it thereby hamperindt ga&e.*’

Close contact ) Se i
S t aration by haematoma
Rapid vascularisation FaiEJre to vasczlan‘se °

Loss of graft

Imrr_uobile_ contact Movement of graft
Capillary link-up No capillary link-up
Loss of graft

Figure 5: Effect of movement of graft on recipient site and need for immobile
contact

Effect of underlying haematoma and seroma causing graft separation from the
recipient bed.
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In order to ensure the skin graft takes on theprent site, it is essential that the
local and systemic factors are favourable. Rais®l, Bschaemic heart disease,
peripheral vascular disease, diabetes mellitusrantunocompromised states hamper

skin graft uptake*®

Local factors that are required for graft uptakdude a flat, vascular, red well-
granulated wound bed which does not bleed undulyoaoh and is free of biofilm.
This surface should be free of pathogens whichkaoevn to cause a breakdown of
skin like B haemolyticSireptococcus. Commensals such &aphylococcus aureus, S
epidermidis andPseudomonas are expected to be present over the surface,dnbt

significantly change the uptake of the graft.

Also, there must be complete haemostasis at the oitgraft placement. Any
blot clots present below the graft must be flusbat before the dressing is closed

after placing and suturing graft in placeé.

Skin grafts are usually sutured in place alongpephery, sometimes using the
quilting method across the entire graft surface r&hemmobilisation will be
impossible. It is combined with fenestration of #yaft to ensure that the bleeding
that occurs from the blind insertion of the neediging quilting is drained. The
fixation of graft plays an important role in ensgiits contact with the bed and
eliminating the mobility of the graft on the bed.Other methods of anchoring the

graft include staples, fibrin glue, and cyano-aatlglue? %

Dressings applied over the graft in order to hdldni place include bolus
dressing, pressure dressing, tie over dressingselaee suited for areas which are

easy to immobilise. The bolus dressing serves tfoese haemostasis as well.
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Pressure dressing applied with crepe bandage awglity brings down the

surrounding oedema. Tie over dressing is more ldeitaver areas where localised
pressure dressings are not suitable.

L

Figure 6: Tie over bolus dressing in the pressure method of skin gratting

Platelet Rich Plasma provides a large concentratiofibrin which facilitates

native fibrin strand action in adhesion of grafts@ the growth factors provided in

the same, accelerate neoangiogenesis and collagmositon and improves STSG
uptake?*’

C. Platelet Rich Plasma- definition, preparation, preliminary work

Platelet Rich Plasma refers to a concentratiorutiflagous human platelets in a

small volume of plasma. This concentration is & tbne of 5 times the baseline
value of platelet count in the therapeutic fornP&tP.>
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PRP supplies the growth factors and plasma proesssntial for initiation of
wound healing at the site of action. These incluéietelet Derived Growth Factor
(PDGRua, PDGHB, and PDGEf), Tumour Growth Factor (TGH, TGH?2),
Vascular Endothelial Growth Factor, and EpitheGaibwth Factor. Proteins released

in the plasma include fibrinogen, fibronectin, asdeocalcin®

For PRP to remain effective, it has to be extraateainticoagulated tubes, and
centrifuged such that platelets remain viable. #os very reason, homogenous,
lyophilised, stored platelet concentrates do notes¢he purpose as the platelets are

no longer viable and become antigenic thus causiog harm than good.

The extracted PRP should be used within 10 minatedot initiation as the
secretion of growth factors starts within 10 misutd clot formation. Platelets have
been seen to remain viable for up to 8 hours oreeeldped and stay sterile if

extracted and placed over a sterile table.

Extraction of PRP follows various protocols. Mostranonly, blood drawn in
an anticoagulated bulb is centrifuged and sepanatedthree layers viz blood and

WBC, PRP and Platelet poor plasma from bottonfip.

Amaral et al studied the outcome of extracting Hldo vacutainers with
different anticoagulants [sodium citrate (SC), &hgdiaminetetraacetic acid (EDTA)
and anticoagulant citrate dextrose (ACD)] for pragian of PRP. It has been found
that sodium citrate had the maximum platelet etivadrom PRP and nil changes in

morphology of the platelet’

Mehta et al discussed the advantages and disadesntd centrifugation of the

blood sample used to extract PRP wherein, altheogimonly used, there remain the
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drawbacks of platelet disintegration, prematureasé of growth factor and resultant
loss of regenerative potential of the PRP. He asggests that a cell sensitive
filtration device is less traumatic, and has a 4@%ter rate of extraction with similar

quality of PRP?*

There exists great heterogeneity in methods ofaetibn, activation, dose,
formulation and treatment regimens of PRP for exXangingle and double spin
centrifugation; CaCl, Thrombin, and photo-activate@dP; non-activated PRP, PRP

gels, stored and fresh PRP.
PRP has the following mechanism of action-

Tissue damage, surgical stimuli expose plateleextacellular matrix proteins
which set into motion the steps of platelet plugnfation. The normal process of
formation of fibrin strands from the fibrinogen d¢ent in PRP occurs like it does
during in vivo haemostasis. During this procesghal granules, which contain the
preformed growth factors, degranulate and relelasent This release occurs actively
from 10 minutes of clot formation and is 95% contgde by 1 hour.?* Cell
membranes of the recipient surface bind to the trdactors via receptor proteins
which unlock expression of genes responsible fdlulee proliferation, osteoid
production, matrix formation and collagen depositi®uch receptors are found in
mesenchymal stem cells, fibroblasts, epidermalscaikteoblasts and endothelial

cells.®
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A= VASEEONSTRIGTION A: Vasoconstriction caused by
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Figure 7: Steps in haemostatic platelet plug formation and fibrin activation

Hashemi et al found that PRP enhanced proliferagom migration of
fibroblasts, without inducing morphological changeshem and was thus safe to be

used on wounds for managemént.

Carter et al performed a meta-analysis on PRP wasevarious wound
management. Multiple studies found that PRP deestitee amount of exudate, and
decreases formation of haematoma, which has amalbediect of decreasing the rate

of infection.?®

PRP is also a carrier of anti-inflammatory medistothus bringing down

inflammation in surrounding tissue and reducinqpi

This forms the basis of the diverse utility of PRP.
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D. Platelet Rich Plasma Utility

PRP was first used in oro-maxillofacial surgeryaaslition to cancellous bone

in mandibular reconstructiofi® 2’

PRP’s property of augmentation of the natural Inggfirocess has been used in
orthopaedic conditions affecting muscles, tendond hones, such as in lateral

epicondylitis, osteoarthritis and plantar fasciitfs

PRP injections for lateral epicondylitis, when cargd to corticosteroid
injections, have significant improvement in symp$oras described in case series by

Mishra et al?*?°

Its osteo-promotive nature is the basis of itsins®mbination with autogenous
bone graft in demineralised bone for doubling thike of bone formation. The PDGF
concentrate in PRP promotes angiogenesis, ostéabftesentiation and maturation

and matrix production. This way PRP has foundiss in orthopaedic’

PRP is being extensively and successfully usecegenerative and aesthetic
medicine.?® 3° Use of PRP for rejuvenating the face and hands afijeing changes

set in have been described by Hsu et al, Cametifl€de- Sals? 3% 32 33

PRP provides the growth factors which get depletethe skin and promotes
synthesis of extracellular matrix and adipose &s8u PRP combined with adipose
tissue in breast augmentation has the added besfefite former. Growth factors
present in PRP negates the adverse effects caysadifnse tissue injection which

include insensitivity of breast and nipple areglamplex, fat resorptiorf® 3+ 35 3
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Androgenic alopecia and alopecia areata treatnsdmsed on PRP injections in
various forms, with and without activators, as preative solution for hair

transplantation with great succe%s.

Therapeutic efficacy of PRP has been assessedramenpacross various fields
such as dermatology, orthopaedics, paediatric andiac surgery and urology along

with chronic wound management, other than thoseribes in this sectiorf® 3’

In the subsequent section, a focused descriptiothenrole of PRP in skin

grafting has been discussed.
E. PRP usein skin grafting

Platelet gel, a mixture of cryoprecipitate anddkst rich plasma, was used to
fix graft over post burns raw area by Adly et asirgle raw area was divided equally
and half of it was used as control where platedttwas not applied before fixing the
graft. 50 wounds were included in the study, andlihg with platelet gel was
significantly higher than the control group (0.943® and 0.89+0.08 respectively, p<

0.001)(2011) *

Waiker et al. performed an RCT on 200 patients withunds of various
aetiologies by applying PRP extracted in CDP-Adiracutainers, spun at 1000 RPM
for 5 min at recipient site in 100 intervention gpopatients, while fixing the graft by
conventional sutures and staplers in the contiamligr Similar to previous studies they
found significantly better outcomes in the PRP gron terms of graft oedema,
haematoma, first dressing change, discharge, mainedl as scar hypertrophy as 3

months follow up.2015) *
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Dhua et al performed a RCT involving 40 patientshvwounds of different
aetiologies, including those with comorbiditieselibM and hypertension. PRP was
extracted in the immediate preoperative period atwainers containing citrate
phosphate, dextrose-adenine as anticoagulant agelrwent double centrifugation.
First hard spin was at the rate of 3000 rpm fon#0utes followed by a soft spin of
the buffy coat and plasma layer at 1000 rpm fombQutes. Platelet poor supernatant
was discarded and platelet rich plasma was usedalbp over the recipient site
before placing the skin graft in the interventiaup while the graft was sutured in
place in the control group. Immediate graft uptakas assessed on table by
movement of graft over the wound bed, % loss oftgl@matoma, graft oedema,
frequency of change of dressing and discharge frecipient site were compared

between the two groups and found to be signifigamgitter in the PRP grouff017)

2

Similar study performed by Thimmanahalli et al ud#d 60 patients with
wounds of various aetiologies ready for graft uptakith 30 in intervention and
control groups. Blood was drawn in CDPA lined vaburs. Double spin technique
was used to prepare PRP. Sutures were used wheessaey in the intervention
group as well. Immediate graft uptake of graft whaserved in 100% of patients in
PRP group. Only 2% of patients in the PRP groupired re-grafting while 33.3% in
the control group required re-grafting. They alsmrfd a significant haemostatic
effect of PRP as seen by only 3.3 % of patientsnigalaematoma in the PRP group

as compared to 23.3% of patients in the contraligr@019) *
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Fang et al performed a retrospective study studyiregdifferences in mean
wound healing time and scarring in two sets of afigmts which were those that
received PRP gel dressing at the donor site argkttimt received regular petrolatum
dressing. They found significantly lower Vancouvgecar score in the PRP group
compared to the control group along with a fasteumd healing rate and post-

operative pain.2019) °

Vaheb et al studied the effect of PRP over the dasite of split thickness skin
graft. The two groups of patients received petnolegauze and wet dressing with
PRP gel applied in the intervention group alonghwiie same. Donor site in the
intervention group was significantly faster in thmgervention group (11.80, 16.30

days, p<0.001) as well as pain levels betweenvibegtoups. 2020) *°

A randomised controlled trial carried out by Gumfal divided 200 burn
patients into two groups, one which received a llwer of PRP topically just before
placing the skin graft and the other where thetgvaft fixed with sutures. The former
group also received sutures where necessary. PRRexteacted by drawing whole
blood in ACD containing vacutainers and spinningti8500 RPM for 10 minutes. All
patients in the intervention group showed signiftba better graft uptake rate
compared to the control group (88.86 v/s 42.5, @40.along with lesser graft
haematoma and graft loss. They also mention tlierdifce in cost of treatment, PRP
costing the patients 200- 300 INR versus 2000- 30d® for conventional staples

and sutures2020)
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A meta-analysis compiling many similar works on P&RI skin grafting by
Tyagi et al have drawn the conclusions that thdgmbodds ratio for graft loss was
0.15 in the PRP group and that of haematoma foomatas 0.21, both findings being
statistically significant. They stress on the fiett the methods of preparation of PRP

remain varied and stress on the need for uniforitegjnes for preparing PRB.

Chen et al performed another meta-analysis invghlifh studies and a total of
910 cases of skin grafts. PRP group was foundwe kanificantly higher rate of skin
graft take (mean difference= 5.47%, p<0.0001).dessmber of skin loss (risk ratio=
0.26, p=0.0004) and fewer haematoma formation t{velarisk= 0.24, p<0.0006).
They also found that there was no significant déffeee in the complication between
the two groups thus signifying that PRP use do¢sdd to harm that can be caused

while skin grafting and can be used safely as juvadt.*®

To summarise the previous studies, there are neilipys of extracting PRP.
Irrespective of methods of extraction, PRP incrddbke rate of graft uptake, reduced
haematoma, graft oedema, discharge, pain at tlee dditapplication, and scar

hypertrophy.
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METHODSAND METHODOLOGY

a) Study Design: Randomised Control Trial

b) Study Period: January, 2021-December, 2021

c) Study Population: Patients with wounds requirinit $hickness skin grafting
who got admitted under General Surgery and Pl&iigery Departments of

KLES Dr. Prabhakar Kore Hospital and Medical Resle&@entre, Belagavi.

d) Inclusion Criteria-

e Patients above the age of 18 years with woundsapeddor skin grafting.

e Those patients who gave consent for the intervantio

e Patients on antiplatelet drugs were also included.

e) Exclusion Criteria-

e Patients with HIV, Hepatitis

e Malignancy,

e Coagulation disorders

e Diabetes mellitus

e Thrombocytopenia (<1.5L/cumm)

f) Sample Size: Total of 80 wounds divided as 40 intd and 40 in study

groups.
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g) Sampling Procedure:

Sample size calculation: The minimum sample sizenfita based on mean and

standard deviation is

(2o +2)%(s% +5,%)
n= (X1 - X2)?

Zo. is linked with the level of significance anfl s linked with the power of
the test. For 5% level of the significanae=1.96 and g =0.84 for 80% power of the

test.

These values correspond to the mean percentaggroficant graft loss in
PRP group and control group in the study condubte@sama et al. Xis the mean

of the PRP group (0.94) and ¥ the mean of the Control group (0.89).

sl is the standard deviation of the PRP group [0ad8 s2 is the standard

deviation of the second group (0.08).

With these values the sample size obtained was'dére were two groups
with 40 cases in each group. Computer generateddd®annumbers by SPSS
programme were used to assign the type of inteimechosen for the patient that is

study group receiving PRP and control group sutures

h) Instruments Used for Data Collection: Patients’ dgraphic details were
obtained in person and from case sheets. Dimensibtige ulcer and grafted
area were calculated using flexible sterile scadesl via mobile based

application, Imito Measure.
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Selection Criteria

In this study the wounds were considered as theulppn and not the
patients per se. Patients with wounds of any amfiothat required split thickness
skin grafting were resuscitated, and adequatelypgresl for receiving the graft.
Patients having two or more non-contiguous wounfispmparable dimensions were
allocated to both control and intervention grodpscase of solitary ulcers, different

patients will be recruited as study and controugro
Methodology:

Patients fitting into selection criteria were rated into the study after
Institutional Ethics Committee clearance and wmiti@formed consent from the

patients was obtained.

Antiplatelet drugs (Aspirin) were stopped about AB hours before the

surgery and resumed immediately after the surgery.

The amount of PRP required for every 100cm? areaafnd is 5 ml as per

prior studies!?

PRP Preparation: Size of the recipient site wasrdebhed prior to the
operation. 3 ml of blood yields approximately 2.5hplasma after being centrifuged
at 3500 rpm for 10 minutes. The quantity of blobdst determined was drawn from
peripheral veins of the patients in immediate pezapve period or just before the
start of procedure, under aseptic conditions anclbged technique into Sodium
citrate bulbs. These were rotated at 3500 rpm @omihutes in REMI 720 Centrifuge

at the Hospital blood bank. The buffy coat contagnWBC and platelets and the top
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layer of plasma were drawn into sterile syringeim@4d8 G needles and kept ready

for application over the wound betd.
Study Group

PRP was applied over the wound as a thin layerjefire the skin graft was
placed. Immediate uptake of the graft was assdsgaedoving the surgeon’s finger
over the graft. Sutures were applied where necgssqrevent lateral mobility of the
graft over the wound. The wound was then coverdll ainon-adhesive mesh topped
with betadine soaked cotton wool and then securétl wompression dressing.
Subsequent dressings were done as per protocowd in the unit and the grafted
area was assessed for % uptake of graft, haemaaoch@deroma formation at each

dressing?
Control Group

In the control group, graft was anchored over theumd with sutures.
Assessment for immediate uptake was carried ouhbysame assistant in case of
multiple wounds being grafted over the same patienthe same manner as in the
intervention group. The wound was covered by a adimesive mesh topped with
betadine soaked cotton wool and then secured withpecession dressing. Subsequent
dressings were done as per protocol followed inuhi¢ and the grafted area was

assessed for % uptake of graft, haematoma and adoymation at each dressing.
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Outcome:

1. To assess immediate uptake of the graft an assistaved a finger over the
graft at 1 min, 2 min and 3 min after placing tlafy The significance of the
difference of time taken for adhesion of the gvedis measured and compared

between the two groups.

2. To assess the uptake of graft on different postiaps the initial area of
wound bed was measured, then the area of woundingtdhe skin graft after
dressing was measured on the first three days edstrg and percentage
uptake of graft was compared between the groups.pfé and post procedure
area grafted were measured both manually usingestiexible scales and the

mobile based application, Imito Measure.

i) Statistical Analysis:

For the continuous quantitative variables mean staddard deviation were
calculated. The inter group continuous variablesews»mpared using suitable tools
of statistics like Unpaired Student’s t Test. Twaaqtitative variables, within a group,
were compared using Student’s paired t test. Thegosacal data was expressed in
terms of rates, ratios and percentages. The asisoclzetween the outcome, clinical
and demographic characteristics was tested usingdtiare test or Fisher's exact
test. Discrete variables were represented by metNanparametric tests were used
for comparing discrete variables. Suitable graphsehbeen used to depict the
comparison. For all the tests the value of p léeat5% (0.05) was considered

significant. Statistical Analysis was done using 8PSS Software version 20.0.
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RESULTS

Total number of patients enrolled in the study was 54. 17 patients (31.48%)
had more than one wound and were included in both case and control group. Total

number of wounds grafted was 80 with 40 wounds in each group.

DEMOGRAPHIC DATA

Table 1. Age group wise distribution

Age groups Number Percentage
18-37years 27 50.00
38-57 years 12 22.22
>=58years 15 27.78
Total 54 100.00
Mean age 40.04
SD age 17.51
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Graph 1: Age group wise distribution
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29 2904 50.00%

Mean Age (and Standard Deviation) of the population was 40.4 (17.51) years.
Maximum number of patients were found to be in the age group of 18-37 yearsi.e. 27
(50%), with 22.22% in the 38-57 years age group and i.e. 12 patients and 27.78% in

the age group of >58 years, 15%.
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Table 2: Gender wisedistribution

Gender Number Percentage
Male 44 81.48

Female 10 18.52
Total 54 100.00

Graph 2: Gender wisedistribution

Female
18.52%

81.48%

The total population comprised 44 (81.48%) male and 10 (18.52%) female.
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Table 3: Comorbiditieswise distribution

Comorbidities Number Percentage
Nil 53 98.15
Yes 1 1.85
Total 54 100.00

Graph 3: Comor biditieswise distribution

Yes
1.85%

Nil
98.15%

Only one patient had an underlying comorbidity other than those mentioned in

the exclusion criteria
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Table 4: Antiplatelet drugs wise distribution

Antiplatelet drugs Number Percentage
Nil 49 90.74
Aspirin 5 9.26
Total 54 100.00

Graph 4: Antiplatelet drugswise distribution

Aspirin

Nil
90.74%

5 patients (9.26%) were on antiplatelet drugs preoperatively or post

operatively, while 49 patients did not have any antiplatelet drug use.
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Table5: Pre-operative transfusion wise distribution

Pre-transfusion Number Percentage
Nil 46 85.19
Only packed cells 4 7.41
Only ffp 3 5.56
Both 1 1.85
Total 54 100.00

Graph 5: Preoperative transfusion wise distribution

Only packed Only ffp 1B§5t3
cdls 5.56% <0970

7.41%

Nil
85.19%

In the total population, 1 (1.85%) patient received both packed red cell
transfusion and fresh frozen plasma transfusion, 3 (5.56%) patients received only
FFP, 4 (7.41%) patients received PRBC transfusion alone and 46 (85.19%) patients

did not receive any blood product transfusion.
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Table 6: Comparison of controlsand caseswith age groups

A% | Controls % Cases % Total % Chi- p-value
groups square
18-37yrs 25 62.50 21 52.50 46 57.50 0.8200 0.6640
38-57yrs 7 17.50 9 22.50 16 20.00
>=58
8 20.00 10 25.00 18 22.50
yrs
Total 40 100.00 40 100.00 80 100.00
Mean 35.33 40.23 37.78
age
SD age 17.06 16.72 16.96
Graph 6: Comparison of controls and cases with age groups
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Maximum number of patients in both the control and intervention groups was
in the 18-37 years category that is 25 (62.50%) and 21 (52.50%) respectively. 7
(17.50%) and 9 patients (22.50%) were in the 38-57 years age group in the control
and intervention population. Least number of patients was above the age of 58 years
in both the groups, that is 8 (20%) and 10 (25%) in control and intervention groups
respectively. The comparison was performed by Chi-square test and no significant

difference was found between the control and intervention groups. (p= 0.6640)
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Table 7: Comparison of controlsand cases with gender

Gender | Controls % Cases % Total % chi- p-value
square
Male 33 82.50 35 87.50 68 85.00 | 0.3920 | 0.5310
Female 7 17.50 5 12.50 12 15.00
Total 40 100.00 40 100.00 | 80 100.00
Graph 7: Comparison of controls and cases with gender
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82.50% (33) of the population was male in the control group while 87.50%

(35) was male in the intervention group, not statistically significant (p= 0.531).
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Table 8: Comparison of controlsand caseswith Aetiology

Chi-
Aetiology Controls % Cases % Total % p-value
sguare
Thermal 8 20.00 12 30.00 20 25.00 | 2.9610 | 0.7060
Fasciotomy 11 27.50 9 22.50 20 25.00
Trauma/
S 9 22.50 9 22.50 18 22.50
degloving injury
Flap donor/ inset 1 2.50 3 7.50 4 5.00
Ulcer 7 17.50 4 10.00 11 13.75
Hypertrophic
scar/ keloid/
4 10.00 3 7.50 7 8.75
contracture
release excision
Tota 40 100.00 40 100.00 80 100.00
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Graph 8: Comparison of controls and caseswith Aetiology
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In the control group, 11 (27.50%) wounds were post fasciotomy ulcers, 8
(20.00%) of the wounds grafted were therma burns, 9 (22.50%) wounds were
sustained from degloving injuries traumatic ulcers, 7 (17.50%) ulcers were due to
venoud arterial diseases, 4 (10.00%) wounds were post keloid excision/ hypertrophic

scar excision and 1 (2.50%) grafted site was aflap donor site.

In the intervention group, 12 (30.00%) of the wounds grafted were thermal
burns, 9 (22.50%) wounds were post fasciotomy ulcers, 9 (22.50%) wounds were
sustained from degloving injuries traumatic ulcers, 4 (10.00%) ulcers were due to
venous arterial diseases, 3 (7.50%) wounds were post excision/ hypertrophic scar

excision/ contracture release and 3 (7.50%) grafted site was a flap donor site.

Chi-square test was performed and there was no significant difference in

aetiology of wounds between the groups (p= 0.7060)
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Table9: Comparison of controls and caseswith locations

Locations Controls % Cases % Total % Chi- p-value
square
Face 8 20.00 12 30.00 20 25.00 | 4.3470 | 0.5010
Right upper 11 27.50 9 22.50 20 25.00
limb
Left upper 9 22.50 9 22.50 18 22.50
limb
Right lower 1 2.50 3 7.50 4 5.00
limb
Left lower 7 17.50 4 10.00 11 13.75
limb
Others 4 10.00 3 7.50 7 8.75
Tota 40 100.00 40 100.00 | 80 | 100.00
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Graph 9: Comparison of controlsand caseswith locations
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The commonest site of wounds grafted in the control group was the right

upper limb (27.5%) while in the intervention group, the maximum number of wounds

were located over the face (30.0%). There was no statistically significant difference in

the location of wounds between the two groups (p= 0.51).
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Table 10: Comparison of controlsand caseswith Antiplatelet drugs

Antiplatelet | o ois | 0 Cases | % | Tota | % Chi- p-value
drugs square
Nil 35 87.50 34 85.00 69 86.25 | 0.1050 0.7450
Aspirin 5 12.50 6 15.00 11 13.75
Total 40 100.00 40 100.00 80 | 100.00

Graph 10: Comparison of controlsand caseswith Antiplatelet drugs
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5 (12.50%) and 6 (15.00%) wounds in control and intervention groups
belonged to patients who were receiving antiplatelet drugs at the time of grafting. This

was not statistically significant (p= 0.745).
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Table 11: Comparison of controlsand caseswith pre-transfusion

Pre- Chi-
_ Controls % Cases % Total % p-value
transfusion square
Nil 32 80.00 25 62.50 57 71.25 | 3.5260 | 0.3170
Only packed
5 12.50 10 25.00 15 18.75
cells
Only ffp 1 2.50 3 7.50 4 5.00
Both 2 5.00 2 5.00 4 5.00
Total 40 100.00 40 100.00 | 80 100.00

Graph 11: Comparison of controlsand caseswith pre-transfusion
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Majority of patients did not receive any transfusion (80.00% and 62.50% in
control and case groups respectively). Among patients in control group, 12.50%,
2.50%, 5.00% patients received only packed red cells, only FFP and both blood
products pre-operatively. 25.00%, 7.50%, 5.00% of patients in PRP group only
packed red cells, only FFP and both blood products pre-operatively and this

difference was not statistically significant.
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Table 12: Comparison of controlsand caseswith clinical investigations by t test

Controls Cases
Parameters t-value p-value
Mean Std.Dev. Mean Std.Dev.

Hb (g/dL) 11.29 1.90 12.14 2.20 -1.8496 0.0682
TLC (/cumm) 11015.75 | 3835.41 | 14041.00 | 7925.66 -2.1730 | 0.0328*
PLT (L/cumm) 2.96 145 3.19 1.36 -0.7151 0.4767

TP (g/dL) 6.45 0.90 6.01 1.02 2.0196 | 0.0469*

Alb (g/dL) 3.28 0.86 3.04 0.69 1.3326 0.1865

*p<0.05

Graph 12: Comparison of controlsand caseswith clinical investigations
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Graph 13: Comparison of controlsand caseswith TLC scoresby t test
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Mean haemoglobin of patients in the control and PRP group were 11.29 g/dL

and 12.14g/dL, which was not statistically significant (p= 0.0682).

Total leukocyte count in the control and PRP group was 11,015. 75 and

14,041.00 respectively and statistically significant (p= 0.0328).

Mean platelet count in the control and PRP group were 2.96 L/cumm and 3.19

L/cumm, not statistically significant (p= 0.4767).

Mean total protein of patients in control and PRP group were 6.45 g/dL and

6.01 g/dL which was statistically significant (p=0.0469).

Mean albumin of patients in control and PRP group were 3.28 g/dL and 3.04

g/dL which was not significant (p=0.1865)
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Table 13: Comparison of controlsand caseswith Initial area (cm?) by t test

Controls Cases

Parameters t-value | p-vaue

Mean Std.Dev. Mean Std.Dev.

Initial area(cm?) | 7302 | 58.85 | 91.85 | 9365 | -1.0765 | 0.2850

*p<0.05

Graph 14: Comparison of controlsand caseswith initial area
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Mean initial area of the recipient wound in control and PRP group are 73.02

cm? and 91.89 cm? respectively which was not statistically significant (p= 0.285).
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Table 14: Comparison of controls and cases with status of adhesion at different

time points
Status of Controls % Cases % Total % Chi- p-value
adhesion square
1min
Not adherent 40 100.00 5 12.50 45 56.25 | 62.2222 | 0.0001*
Adherent 0 0.00 35 87.50 35 43.75
2min
Not adherent 39 97.50 0 0.00 39 48.75 | 76.0980 | 0.0001*
Adherent 1 2.50 40 100.00 41 51.25
3min
Not adherent 37 92.50 0 0.00 37 46.25 | 68.8370 | 0.0001*
Adherent 3 7.50 40 100.00 43 53.75
Total 40 100.00 40 100.00 80 100.00
*p<0.05
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Results

Graph 15: Comparison of controls and cases with status of adhesion at different

time points
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Immediate adhesion at 1 minute, 2 minutes and 3 minutes of placing the graft
on wound bed was 0, 1 (2.5%) and 3 (7.50%) in control group and 35 (87.50%), 40

(100.00%), 40 (100.00%) in PRP group, al three readings being statistically

significant (p<0.0001).
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Table 15: Comparison of controls and cases with POD scores at different time

points by independent t test

Changes Controls Cases
in POD t-value | p-value
Mean | Std.Dev. | Median | Mean | Std.Dev. | Median
1st change | 2.93 0.27 3.00 2.90 0.50 3.00 0.2807 | 0.7797
2nd 5.03 0.16 5.00 5.05 0.32 5.00 -0.4472 | 0.6560
change : ) . : ) : ) )
3rd 7.48 1.01 7.00 7.88 1.36 7.00 -1.4905 | 0.1401
change : . . : . : . )

Graph 16: Comparison of controls and cases with POD scores at different time

points
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Median of post op day of change of 1%, 2", 3" dressings after STSG was 3"

day, 5" day and 7" day in both groups. (p= 0.7797, 0.6560, 0.1401)
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Results

Table 16: Comparison of controls and cases with status of seroma at different

time points

Status of
seroma

Controls

%

Cases

%

Totd

%

Chi-
square

p-value

Seroma at 1%
dressing

No

27

67.50

30

75.00

57

71.25

Yes

13

32.50

10

25.00

23

28.75

0.5490

0.4590

Seroma at 2™
dressing

No

39

97.50

40

100.00

79

98.75

Yes

2.50

0.00

1.25

Seroma at 3
dressing

No

40

100.0

40

100.00

80

100.00

Yes

0.00

0.00

0.00

Totd

40

100.0

40

100.00

80

100.00

*p<0.05
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Results

Graph 17: Comparison of controls and cases with status of seroma at different

time points
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Seromaformation at the time of first dressing was seen in 28.75% of cases and
32.5% of controls and this difference was not statisticaly significant. (p=0.4590).
2.50% controls had seroma at the time of second dressing but none of the intervention

group had seroma after the first day of change of dressing.
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Table 17: Comparison of controls and cases with status of hematoma at different

time points
Status of Chi-
hematoma Controls % Cases % Total % square p-value
Haematoma at 1% dressing
No 37 92.50 37 92.50 74 92.50 | 0.0000 | 1.0000
Yes 3 7.50 3 7.50 6 7.50
Haematoma at 2" dressing
No 40 100.00 40 100.00 80 100.00 - -
Yes 0 0.00 0 0.00 0 0.00
Haematoma at 3" dressing
No 40 100.00 40 100.00 80 100.00 - -
Yes 0 0.00 0 0.00 0 0.00
Total 40 100.00 40 100.00 80 100.00
*p<0.05

Page 50




Results

Graph 18: Comparison of controls and cases with status of hematoma at

different time points
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Haematoma formation was seen in 3 of the control group and 3 of the

intervention group wounds that isin 7.5 % of the population with p value= 1.00
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Results

Table 18: Comparison of controls and cases with uptake (%) scores at different

time points by independent t test

Controls Cases
Uptake(%)at t-value | p-value
Mean | Std.Dev. | Median | Mean | Std.Dev. | Median
Uptake (%) at 1% -
_ 94.05 5.88 93.00 | 99.45 1.09 99.00 0.0001*
dressing 5.7129
Uptake (%) at 2™ -
_ 91.91 6.23 95.00 | 99.00 1.24 100.00 0.0001*
dressing 7.0484
Uptake (%) 3" -
_ 91.32 6.30 93.00 | 98.92 1.27 99.70 0.0001*
dressing 7.4827
*p<0.05
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Results

Graph 19: Comparison of controls and cases with uptake (%) scores at different

time points
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There was a significant difference in % uptake of graft between the Control
and PRP group on all three dressing days, with the PRP group having a greater %
uptake. On 1% day of dressing % uptake of graft was 94.50% and 99.45% in control
and PRP groups (p=0.0001), on 2" day uptake was 91.91% and 99.0% respectively

(p= 0.0001) and 3" day of dressing was 91.32% and 98.92% (p=0.0001).
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DISCUSSION

In this study, 17 patients of the total 54 overkgbgthe case and control groups
as the patients presented with multiple non-cootiguwounds which were divided
among the two study groups. This provided the addgfit of making all conditions
uniform among the two groups except for the intetia. In order to randomize the
population, some of these patients with multipleunas were allocated to only the
case or control group as well. This was similathi® population chosen by Osama et
al where the same wound was divided equally toesargase and control both. Their
study used platelet gel, while in the present stBRP was used in liquid form

making its use on a single wound divided into e control difficult3®

Platelet Rich plasma was extracted with a singia sp 3500 RPM for 20
minutes which yielded 2.5-2.7ml of plasma and PRRP extraction has been done in
several different ways in the previous studieshéligh the method adopted in this
study used a mixture of Platelet rich and plateteir plasma, the overall results were
comparable to those studies that used the doulbtenspthod of PRP extraction. It
also gave the advantage of giving enough volumR® from a single prick thereby
reducing the number of times the patient had terzked and the amount of blood

drawn from the patient: % 3®

The mean age of population was 40.4 years with maxi number of patients
in the 18-37 years group’ Between the two groups, the age distribution wais no
found to be significant, with the maximum numbeipatients belonging to the 18-37

years group. Age distribution of population of sasdperformed by Gupta et al (45.1
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years in case and 48.2 years in control) and Thinmaaalli et al (49.10£15.36 in

PRP and 55.87+11.16 in control group) were simifaf?

Gender distribution in the total population was4&% (44) male and 18.52%
(10) female. Group specific gender distribution W82s50% (33) male in the control
group while 87.50% (35) was male in the intervamtipoup. There were 59 and 48

cases and controls for males in the study populaticGupta et aft*

Patients with diabetes mellitus had been excludewh this study in order to
maintain uniformity between the case and contraugs as well as adhere to
randomisation. Single patient had underlying PV ams allotted in the case group.
Patients had immediate adhesion of graft withinidute of placing on the recipient
site after application of PRP and 100% graft uptakéhe third dressing. Previous
articles have not specified their results with ezdpto patients with underlying

peripheral vascular disease.

5 patients (9.26%) were on antiplatelet drugs peratively or post
operatively, while 49 patients did not have anymatelet drug use. Out of these five
patients, one patient was a case of degloving ynjdrright foot for which she had
undergone reverse soleal flap procedure and waedtan antiplatelet drugs post-
operatively. 4 other patients had underlying veaacitjuries and thrombectomy or
were prophylactically started on aspirin along wislsciotomy and debridement of
degloving injuries. These 5 patients made up 8 weumvith equal distribution in
each group. Among the wounds in PPR group onlygra# was not adherent on the
wound bed at the first minute of placing it on teeipient site, while grafts in the
wounds in control group were not adherent evehetnd of 3 minutes of placing the

graft on the recipient wound bed. These five pagiérad normal platelet count before
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skin grafting was undertaken. Aspirin was continti#d48 hours before surgery. In
the study performed by Waiker et al where Aspiriaswvithdrawn 72 hours before
surgery and restarted 48 hours after the procedweer recent guidelines, aspirin,
when indicated for peripheral vascular diseasederying vascular injury/ repair can
be continued in peri-operative peridd However this poses the disadvantage of
decreased platelet aggregation due to the acti@spifin and a decrease in healing
properties of PRP”® Thus, in our study, antiplatelet drugs were witthgefore the

surgery.

Commonest aetiology of the wound in the PRP groap thermal burns and
that in the control group degloving injuries. lipestive of aetiology of the wound,
the immediate adhesion of graft on the wound belR® was significantly better in
PRP group. The aetiologies of different wounds leetwthe two groups were made
uniform by keeping the same patient in both the RRB Control groups. Similar
aetiology profile was seen in the population in #tedy performed by Dhua et al,

with no significant difference in PRP action wigtspect to aetiology.

The commonest site of wounds grafted in the corgroup was the right
upper limb (27.5%) while in the intervention grotipe maximum number of wounds
were located over the face (30.0%). The use of BR®ounds situated over joints
and those with uneven surfaces provided the adeeéfib of improved immediate

adhesion of graft and better overall uptake.

Haemoglobin, Platelet count and total count weratar in the PRP group
while total protein and albumin were higher in tbentrol group. There was no
significant difference in the pre-operative bloedts between the PRP and control

groups.
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Mean initial area of the recipient wound in contamid PRP group are 73.02
cn? and 91.89 crrespectively which was not statistically signifitaThus size of
the wound did not play a role in effectiveness BPP The instant adhesion provided
by the PRP helped with adhesion of grafts of lagyea. Prior studies also have not

studied graft size specific outcomes with respecise of PRP.

Immediate adhesion at 1 minute, 2 minutes and ite&of placing the graft
on wound bed was 0, 1 (2.5%) and 3 (7.50%) in cbmfroup and 35 (87.50%), 40
(100.00%), 40 (100.00%) in PRP group, all threediregs being statistically
significant (p<0.0001). Previous studies perforrhgdGupta, Dhua, Thimmannahalli
have found the same result with respect to immediathesion of graft on wound.
However they have not specified the time betwegiegiion of PRP and placing the

skin graft on the recipient site 3 %

Immediate adhesion of graft occurred because themnaof PRP mimics the
natural process of fibrin strand formation and a&iihre that occurs in the body in
response to the skin graft. This is the first stégraft uptake and PRP provides a
higher concentration of clotting factors, platelatsl growth factors which accelerates

fibrin strand formation'’: 3

There was no significant difference between the gwaups in terms of which
post-operative day the dressings were changed. A&dh of change of dressing was
2.93 and 2.90 (p= 0.7797) in control and PRP groughe first change of dressing
followed by 5.03 and 5.05 (p=0.6560) and 7.48 ai®8 {p=0.1401) respectively for
2" and &' dressing changes. In previous studies, dressisgdeae within one week
d! 2, 39, 41

of grafting either as per standard protocol or wegnof the dressin

According to the chronological order of steps aifguptake, serum neo-angiogenesis
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between the graft and the wound bed occurs by T@shof grafting. Any form of
mechanical barrier between the graft and the wdiedtidisrupts the take of the graft
by preventing neoangiogenesis. Therefore, firsssing within 2 to 3 days of grafting
allows early evacuation of hematoma and seromaeltlyeimproving graft uptake. In
our study both the PRP and control group undens&@mdard protocol dressing on

3 5" and 7 post-op days’ “®

Seroma formation was assessed at the time of dgeasd compared between
the two groups. Seroma formation at the time aft filressing was seen in 28.75% of
cases and 32.5% of controls and this difference m@tsstatistically significant.

(p=0.4590).

2.50% controls had seroma at the time of secondsarg but none of the

intervention group had seroma after the first daghange of dressing.

Seroma formation was found in both the groups; hewdhere was no
statistical significance between the differenceso8a formation occurs as a result of
serum accumulating under a tented graft which leas Iplaced over a crevice over an
uneven recipient wound surface, after it has vasmgd. The seroma thus formed
prevents attachment of that area of graft to tiegoirent and needs to be drained and
not just aspirated as the latter leads to promptrrence. With PRP application,
adhesion of the graft over crevices on the wourtdlisemore effective and does not
cause tenting of graft after removal of dressinge Tse of sutures in both the groups
also contributed to minimising the chances of serdermation as these sutures
prevent the movement of graft tangentially over tileer thereby preventing its

displacement from graft bed and tentihg.
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Hematoma was found in both groups only on the tiest of dressing which
was in 3 wounds in each group (7.5 %). PRP cortetbio haemostasis at the

recipient site thereby preventing formation of haesma 2*

The PRP group in our study showed a significantBater % uptake of graft
on all three days of dressing change that is %okepdé graft was 94.50% and 99.45%
in control and PRP groups (p=0.0001) Shday of dressing, uptake was 91.91% and
99.0% respectively (p= 0.0001) of?2ay and dressing was 91.32% and 98.92%

(p=0.0001) on *§ day of dressing.

This was comparable to the findings in previousliets performed by Gupta,

Waiker, Thimmanahalli and Dhua, to name a few 3% 4

PRP contributes to every chronological step in kptaf a skin graft on the
recipient site. At the outset, it contributes toeimstasis by providing a higher
concentration of platelets which in turn sets tbagulation cascade into motion. With
higher concentration of growth factors from plasasawell as those released by de-
granulation of the platelets, action of macrophayes fibroblasts is accelerated. This
contributes to neoangiogenesis. With re-establistinoé blood supply to the graft,
leukocytes reach the recipient site and facilifatenation of collagen via action of
fibroblasts as well as remove pathogens which neae lcontaminated the graft or
wound. PRP has been found to have anti-inflammaiorperties which contribute to

the same.
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STRENGTHS

This study was a randomised controlled trial whichestigated the use of
PRP in a novel way in the institution for the fitshe. Patients were kept common
between the two groups as far as possible to enisatgatient factor variability was
negated. This allowed us to compare wounds on airsites as well, for example in
patients who sustained burns to both the handshand served as control and the
other served as intervention. The use of suturee-éwer necessary limited
translational movement of the graft over the woand this step was kept uniform

between both groups.

LIMITATIONS

This study did not analyse the effect of PRP offt gite pain, and its effect on
scar formation. The duration of hospital stay wa$ analysed, as many patients
remained longer not necessarily for the sole pwpdsskin graft care, for example
burns patients. Although attempted, the entire fadmn could not be composed of
patients with multiple wounds serving as both colrdind intervention group. Further
studies are required to assess whether PRP aloaroisgh to prevent tangential
movement of graft on wound bed to determine a pdggi of eliminating use of

sutures to anchor the graft in place.
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CONCLUSION

We attempted to study the effect of topical Platelet Rich Plasma over wound
bed on anchorage of skin graft on wound measured in terms immediate adhesion of
the graft on wound and subsequent percentage uptake of the graft on the recipient site
as compared to using sutures alone to anchor the graft in place. We performed the
study on 54 patients, who made up the 80 wounds with 40 in each limb of the study. It
was found that the use of topical PRP just before placing the graft on the recipient site
significantly improves graft adhesion, improves ease of suturing the graft in place, its
uptake over joints and uneven wound surfaces which ultimately results in a better %
uptake of graft. This ensures that the patient does not go in for re-grafting and can
return home after a shorter duration of stay in the hospital. Therefore this study
recommends the use of PRP in routine split thickness skin grafting especially in cases

with dearth of skin graft donor sites or large areas that require to be grafted.
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SUMMARY

Split thickness skin grafting (STSG) restores cutaneous cover over wounds
thus protecting the underlying surface from contamination, fluid loss and stimulates
healing. Autologous platelet rich plasma (PRP) provides a large number of platelets
and high concentration of growth factors which promote prompt adherence of skin

graft to wound beds, angiogenesis and healing of the wound as well.

PRP is used in various fields for its role in promoting growth, analgesia and
anti-inflammatory process. A priori research has studied the use of PRP as a means of

anchoring skin grafts on wounds.

The aim of this study was to assess the immediate adhesion and subsequent

uptake of STSG with application of PRP over recipient site.

80 wounds of various aetiologies were randomised into intervention group
(n=40) which received PRP before placing STSG on recipient site and control group
(n=40) in which the graft was fixed in place with sutures alone. Immediate graft

adhesion and subsequent graft uptake were compared between the two groups.

The 80 wounds were distributed among 54 patients, 17 of them (31.48%)
having multiple wounds. Irrespective of aetiology, and size, 87.5% grafts were
adhered by 1% minute of application in the intervention group compared to nil in
control group (p< 0.0001). Graft uptake was assessed on first three consecutive
dressings. There was significantly better graft uptake in intervention group compared
to control group [third dressing uptake (98.29%, 93%, p< 0.0001) respectively].

Difference in seroma and haematoma formation were also compared between the two
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groups and found to be not significant. (Haematoma formation= 7.5 % in both PRP
and control groups with p value= 1.00 and Seroma on POD 3= 28.75% of cases and

32.5% of controls, p=0.4590.

Application of topica PRP facilitates STSG uptake. It decreases operative
time by decreasing mobility of graft over the wound bed. Thus, use of PRP improves
outcome of split thickness skin graft in wounds of various aetiologies and we

recommend use of the same at recipient site of STSG.
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ANNEXURE | - CONSENT FORM

INFORMED CONSENT FOR PARTICIPATION IN RESEARCH STUD Y

Mr/Mrs we ageesting you to enroll

yourself in study titled AUTOLOGOUS PLATELET RICH PLASMA AND
CONVENTIONAL SUTURE/ STAPLES- A RANDOMISED CONTROL TRIAL
TO COMPARE THEIR EFFICACY IN ANCHORING SPLIT SKIN G RAFT ON

WOUNDS.” conducted by Postgraduate in M.S. General

Surgery under the guidance of Professor in Department of

General Surgery, J.N. Medical College, BelagavieurLE University, Belagavi and

Professor and HOD, Plastic Surgery.

Respected Sir/ Madam,

We request you to participate in our study. Youtipgation in the research is
voluntary. Your decision to participate in the stual otherwise will not affect the
relationship with KLES Prabhakar Kore hospitaly¢iu decide not to participate, you

are free to withdraw at any time.

Purpose of study:

The purpose of the study is to compare the effentgs of using Platelet Rich
Plasma as an anchoring agent for split skin thiskrgraft on wound beds with that of

conventional method of anchoring skin graft i.e sbyures or staples.
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Procedure involved:

If you agree to enroll yourself in this study, yaletailed history will be taken
and you will be clinically examined in detail. Irst@ations like Haemoglobin, Total
Count, Differential Count, Platelet Count, RBS, &loUrea, Serum Creatinine, Blood
Grouping and USG Doppler will be done. 3ml blooidl tae collected from the patient
using sterile technigue while under anaesthestebgiore the start of procedure of skin
grafting. The blood collected in vial containing NZitrate as anticoagulant and
medium. This blood sample will then be centrifuged3500 rpm using centrifuge
machine separating it into 3 layers. The top laykich is rich in platelets will be
extracted into syringes with sterile 18 Gauge reedld kept ready for use. PRP will
be applied over the wound as a thin layer justreefioe skin graft is placed. It will then
be assessed for immediate uptake of the graft byimgdhe surgeon’s finger over the
graft. The wound will be covered by a non-adhesnsh topped with betadine soaked
cotton wool and then secured with compression argsSubsequent dressings will be
done as per protocol followed in the unit and theftgd area shall be assessed for %
uptake of the graft.

Risks and Benefits:
There is no increased risk involved in being a pathis study and the complications

are those which are normally anticipated as follows

(@]

Bleeding

o Infection

o0 Haematoma

o Failure of uptake of significant area of the grafquiring second
surgery.

o Pain at recipient and donor site of skin graft.
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Type of Study

This study is an interventional study. It involvesing PRP as an anchoring
agent for split skin thickness gratft.
Participant selection

It includes all patients with wounds requiring sgkin thickness grafting for
treatment, as per the exclusion and inclusionraite
Voluntary Participation

Your participation in research is voluntary. It y@ur choice whether to
participate or not. Your decision whether to p@pate in the study or not will not
change present or future health care serviceseaffes you and will not affect your
relationship with J.N. Medical College. If you clsgonot to participate in this study,
you will still be offered the routine treatment th& given at our hospital which is split
skin grafting over your wound and anchorage ofddumme with staples or sutures,. You
will continue to receive the routine care at ourspital even if you decline to
participate in this study. If you decide to papatie you are free to withdraw at any
time.

Privacy and Confidentiality:

The only people who will know that you are the sesé subject will be the
members of the research team. No information aipoutor information provided by
you during the research will be disclosed to otheithout your written permission
except:

1. In emergency to protect your rights and welfare.

2. If required by law.
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Authorization to Publish Results:

When the results of the research are publishedsousised, in a conference, no
information will be displayed that will disclose yoidentity. Any information that is
obtained in connection with this study and that bandentified with you will remain
confidential. Results of the study will be usedctimpare the two procedures on the
points listed above.

Right to refuse or withdraw from study:

You do not have to participate in this researcyoifi do not wish to. You can
withdraw at any time from the study. There will be penalty for withdrawal. Your
treatment and care in this hospital will not chaimgespective of whether you agree to
participate or not. You can be removed from thesitinecessary.

Alternative:

You are free to withdraw yourself from this studyaay point of time. You will
continue to receive the routine care even if yociide to participate in the study. You
will be treated for the same even if you have dedifrom the study. You will be
informed about any new information that may affgmtir decision to participate in the
study.

Institutional/sponsor’s policy:

In the event of any injury related to the studgatment will be made available
through KLE's Hospital & MRC, Belgaum, as per Hdapipolicy. Patient will not
incur any extra expenditure during the study/ agslt of unintended outcome of
study. There is no compensation or payment fortrtreat in case of unintentional

effect of the study by law.
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CONSENT STATEMENT

Mode of communication of consent form:  Verbal /itfén

Contents: Self read /Read out by Investigator

Participant’s awareness regarding voluntary withddgrom study: Yes/ No
Investigators decision to remove participants fgiody:  Yes/ No

Awareness regarding voluntary participation: s/

Adequate time given to clarify any doubts aboutgtly or rights to study participant:

Yes/ No

If they have any queries about their rights asuaystsubject, they may call
DR. HARSHA HEGDE., Chairman, and Ethical Committee for Human Subject
Research Scientist D, ICMR, National Institute afditional Medicine, Belagavi.

Phone number-9480422500.

Signature or left thumb print of participant or leg ally authorized representative

Participant's name. Rentits signature/thumb print
Experimenters' name Expeters' signature
Witness' name Witness’ signature
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ANNEXURE Il - PROFORMA

Annexures

Sl

No.

CRITERIA

DETAILS

Patient name/ IP NO/ DOA/
Date of operation

Age/ SEX

Etiology of wounds

HOPI

o BAwnN

Comorbidities, and
medications

Antiplatelet drugs

Initial Dimension of wound

Baseline Investigations

© BN

Immediate Pre-op
investigations

Pre-op blood product
transfusion

11.

Pre-op antibiotics

12.

Pre-op Dressings

13.

Initial area of wound

Adherence of graft
@1min
@2min
@3min

POD of change of dressing

POD

Seroma

Hemato

1°- change

2" change

3% change

% uptake of graft

At 1* change POD____
At 2"%change POD
At 3" change POD

DATE of DISCHARGE

ma
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ANNEXURE IIl: PHOTOGRAPHS

Photo 1: Multiple no- contiguous wound over lateral aspect of Right thpgkt
fasciotomy for compartment syndrome secondaryaona.
Wound A: Control Wound B: PRP group

Photo 2: Application of PRP over study wound inriggechnique.
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pare

S S 25 =

Photo 3: Assessment of STSG mobility on recipiéetafter application of
PRP

oy
Photo 4: POD 3 first pc-operative Photo 5: POD 7 final take of graft
dressing of intervention group wound in PRP group
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wvwidth 65.37T cm Circumference 2171.5 cmm

Tap to Add Comment
Measurement completed

Photo 6: Assessment of Post- op Area of graftmethby using ImitoMeasure App

Photo 7: POD 3 of control group STSG  Photo 8: POD 7 of control group
site. STSG site.
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Circumference ~ 48.67 cm J Length 19.63cm | Area 98.52 cm?
Tep to Add Comment Width Circumference ~ 43.51cm

Measurement completed
Tap to Add Comment

EMAIL PDF REPORT

Photo 9: Post fasciotomy ulcer in PRP group grafted and final take of the graft

Length 14.27 cm Area 68.21 cm?
Width 6.14 cm Circumference 33.23 cm

Tap to Add Comment

Photo 10: Control Group grafted area- with Post op- epidermal necrosis
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ANNEXURE IV- KEY TO MASTER CHART

IP Nc Sami

Date of Admissio Sami

Date of Procedure Same

Date of Discharge Same

Age Sami

Sex Male 1
Female 2

Aetiology Thermal 1
Fasciotomy 2
Trauma/ degloving injury 3
Flap donor/ inset 4
Ulcer 5
Hypertrophic scar/ contracture release excision 6

Location Face 1
Right upper limb 2
Left upper limb 3
Right lower limb 4
Left lower limb 5
Back
Abdomen 7
Axilla 8 Others
L inguinal region 9
R inguinal region

Comorbidities nil 1
PVD 2
AKI 3

Antiplatelet drugs Nil 1
Aspirin 2

initial dimension (cm) | no code

pre-transfusion nil 1
only packed cells 2
only ffp 3
both 4

Hb (g/dL) no code

PLT (L/cm3; no codt

TC (/cm3 no codi

TP (g/dL) no code

Alb (g/dL) no code

initial area (cmz No code

1 min adhesic Adherent
Not adherent 2

2 min adhesic adherent
Not adherent 2
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3 min adhesic adherent
Not adherent
1°' changi Post op da | no codt
2"° change Post op day no code
3 change Post op ddy no code
Seroma onldressing| Nil 1
present 2
Seroma on'? dressing| nil 1
present 2
Seroma on 8 dressing| nil 1
(ml) present 2
Haematoma on®1 nil 1
dressing present 2
Haematoma on"2 nil 1
dressing present 2
Haematoma on'3 nil 1
dressing present 2
Uptake (%) on I no code
dressing
Uptake (%) on & no code
dressing
Uptake (%) on 8 no code
dressing
Case/control Case 1
control 2
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ANNEXURE V-MASTER CHART
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49 1033699 04-01-2021 05-01-2021 13-01-2021 241211811 15x7 1 | 13.07 2.9 7,000 | 1| 6 |28 105 2|2|2|3|5|7|1]1|1|1]|1| 1] 98.00| 98.00 | 98.00 | 2
50 1034802 13-01-2021 . 23-01-2021 401112311 10x7 1| 141 2.45 8900 | 1| 7 |37 70 2|2|2|3|5|7|1]1|1|1|1| 1] 94.00| 93.50 | 93.00 | 2
51 1035633 18-01-2021 20-01-2021 01-02-2021 31|45 1]1 7x3 1| 129 2.62 7,900 | 1]|68]|38 21 2|2|2|2|5|7|1]1|1|1|1] 1] 100.00| 100.00| 100.00| 2
52 1036637 26-01-2021 27-01-2021 04-02-2021 38255 1]1 12x7 1| 11.7 2.76 15,000 1 [ 59| 2.4 84 2|2|2|3|]6|8|1]1|1|1|1]1]100.00| 90.00 | 90.00 | 2
53 1046645 27-03-2021 05-04-2021 30-04-2021 1811|2411 8x4 1| 116 2.86 14,700 1 | 6.8 3.9 32 2|2|2|3|5|10[{2|1|1|1|1]1]|100.00| 98.00 | 90.00 | 2
54 1032645 26-12-2021 04-01-2021 31-01-2021 6015|412 13x8 1( 111 2.45 10,000( 1 | 7 | 3.9 104 2|2|2|3|5|7|2|1|1|1|1| 1] 97.00 | 90.00 | 90.00 | 2
55 1075329 17-10-2021 25-10-2021 17-12-2021 3712|1411 7x10 2 10 2.35 14,000( 1 | 7 | 45 70 2|2|2|3|5|7|2|1|1|2|1|1] 9285 92.85| 92.85| 2
56 1091818 18-01-22 26-01-22 07-02-22 2515|812 10x8 1| 141 2.78 8,600 | 1|6.7|27 80 2|2|2|3|5|8|2|1|1|1]|1]1]95.00%]|90.00%|87.70%| 2
57 1101963 17-03-22 18-03-22 28-03-22 2311 [(3|4|1]1 10x3 1| 14.8 2.6 12,400 1 | 4 | 2.2 30 2|2|2|3|5|8|1]1|1|1|1]1]98.00%]|90.00%|90.00%| 2
58 1098722 28-02-22 03-02-22 11-03-22 68 1[2|2|1]1 30x9 1| 10.9 4.25 20,200 1| 4 |22 270 2|2|2|3|5|7|2]1]1]1]1]1]95.00%]|92.00%|90.00%| 2
59 1097258 19-02-22 22-02-22 07-03-22 281 [1|13|1]1 10x3 1| 141 3.27 14,800 1 | 5.8 2.1 30 2|2|2|3|5|7|1]1]1]1]1]|1]95.00%|90.00%|89.90%| 2
60 1098188 24-02-22 04-03-22 14-03-22 602 [1|4|1]1 9x 13 1| 10.7 0.97 8,800 | 1 |6.4]|46 80 2|2|2|3|5|7|2|1|1|1|1]1]|80.00%|78.00%|77.00%| 2
61 1097466 22-02-22 22-02-22 24-02-22 56f2[2|2|1]1 5x2 1| 116 5.99 13,100 1 | 7 | 45 10 2|2|2|3|5|7|1]1|1]1]1]1]95.00%]|93.00%|93.00%| 2
62 1093339 29-01-22 15-02-22 08-03-22 811|341 1 12x4 1| 125 2.76 14,800 1 [ 6.9 3.5 48 2|2|2|3|5|10[{1]1|1|1|1]1]80.00%]|75.00%|73.20%| 2
63 1093339 29-01-22 15-02-22 08-03-22 811|341 1 5x7 1| 125 2.76 14,800 1 [ 6.9 3.5 48 2|2|2|3|5|10[1]1|1]1]1]1]95.00%]|95.00%|95.00%| 2
64 1097715 22-02-22 23-02-22 28-02-22 9111|911 15 x7 1| 11.7 4.76 8600 | 1| 6 |28 105 2|2|2|3|5|7|1]1]1]1]1]|1]92.00%]|88.00%|87.60%| 2
65 1091342 15-01-22 07-02-22 14-02-22 8123|911 4x6 1 11 2.04 13,800 1 | 7 | 3.7 24 2|2|2|3|5|7|1]1]1]1]1]1]94.00%]|93.00%|92.80%| 2
66 1091342 15-01-22 07-02-22 14-02-22 8123|1011 7x6 1 11 2.04 13,800 1 | 7 | 3.7 24 2|2|1|3|5|7|1]1]1]1]1]1]95.00%]|93.00%]|93.00%| 2
67 1097984 23-02-22 24-02-22 02-03-22 32151 1|1]1 3x2 1| 15.4 3.73 6,900 | 1|59(24 6 2|2|2|3|5|7|1]1]1]1]1]1]98.00%]|98.00%|95.00%| 2
68 1097984 23-02-22 24-02-22 02-03-22 32151 1|1]1 4x5 1| 15.4 3.73 6,900 | 1|59(24 6 2|2|2|3|5|7|1]1]1]1]1]1]95.00%]|95.00%|95.00%| 2
69 1097984 23-02-22 24-02-22 02-03-22 32151 1|1]1 2x2 1| 15.4 3.73 6,900 | 1|59(24 6 2|2|2|3|5|7|1]1]1]1]1]1]98.00%|97.00%|96.50%| 2
70 1097398 21-02-22 23-02-22 03-03-22 56l 1[3|4|1]1 5x4 1| 10.7 3.03 8900 | 1| 7 |45 20 2|2|2|3|5|7|1]1]1]1]1]1]93.00%|90.00%|89.70%| 2
71 1092962 26-01-22 15-02-22 23-02-22 221 1[2]|5|1]3 10x4 1 8.2 1.27 8,600 | 1]|6.7]21 40 2|2|2|3|5|7|1]1|1]1]1]1]95.00%]|90.00%|90.00%| 2
72 1109340 04-03-22 05-03-22 08-03-22 8112|411 5x3 1| 12.8 7.38 5900 | 1| 4 |29 15 2|2|2|3|5|7|2]1]1]1]1]1]94.00%]|93.00%|90.00%| 2
73 1099399 04-03-22 05-03-22 12-03-22 8|11|6]2]|1]1 7x3 1 13 3.83 13,240 1 | 4 | 45 21 2|2|2|3|5|7|1]1|1]1]1]1]92.00%|90.00%|90.00%| 2
74 1104122 30-03-22 31-03-22 12-04-22 431 113|511 3x5 1| 16.5 2,89 7,800 | 1]58]3.5 15 2|2|2|3|5|7|2|1]1]1]1]1]93.00%]|90.00%|90.00%| 2
75 1101263 14-03-22 22-03-22 26-03-22 9116|311 2x3 1| 11.4 | 01-01-00| 15000 | 1 | 6.5| 3.5 6 2|2|2|3|5|7|1]1]1]1]1]1]93.00%]|90.00%|90.00%| 2
76 1106334 11-04-22 13-04-22 25-04-22 8111|511 20x5 2 | 10.4 1.84 18,300 1 [ 65| 3 100 2|2|2|3|5|7|1]1]1]1]1]|1]95.00%|94.00%|93.30%| 2
77 1109914 29-04-22 21-05-22 31-05-22 7001[5|5|1]1 6x5 1| 121 1.93 6,870 | 1|82]|3.6 28 2|1|1|3|5|7|1]1]1]1]1]|1]98.00%|97.00%|97.00%| 2
78 1120770 18-06-22 20-06-22 05-07-22 58 1[2|5|1]1 30x5 1( 111 3.93 7,400 | 1|69 3.8 150 2|2|2|3|5|8|2]|1|1|2|1]1]95.00%]|95.00%|95.00%| 2
79 1121231 20-06-22 21-06-22 29-06-22 5912[3|5|1]1 10x8 1| 11.2 3.8 580 | 1| 6 |24 80 2|2|2|3|5|7|1]1]1]1]1]|1]96.00%|96.00%|96.00%| 2
80 1113689 06-06-22 10-06-22 10-07-22 67| 1[3|4|1]|1 12x6 1| 10.5 2.88 8200 | 1| 7 |39 72 2|2|2|3|5|7|1]1]1]1]1]1]93.20%]93.00%]|93.00%| 2
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