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ABSTRACT

Background: Chronic wound healing is asignificant heath
problem. Increased angiogenesis and blood flow had been
shown to facilitate the healing of chronic wounds. Negative
pressure wound therapy and platelet rich plasma may be used
for treatment of various chronic wounds, especially when
standard conventional therapy is not good enough or for
preparation for definitive closure.

Objectives: To compare the efficacy of negative pressure
wound therapy and platelet rich plasma in neovascularization
of chronic wound healing.

Patient and Method: Twenty patients with chronic wound
were divided into two groups. Wound tissue biopsies were
collected from the centeraland peripheral of the wound before
starting our procedure and after one, two and three weeksin
both groups. Evaluation of the wound clinically and Immu-
nohistochemically for vascular endothelial growth factor
(VEGF) and CD31 (cluster of differentiation) were done.

Results: PRPand NPWT were effectivein neovasculization
and stimulation of healing process. The expression of VEGF
in PRP patients after the third week was mild 10%, moderate
20%, strong 70% and was mild 10%, moderate 20%, strong
70% in peripheral and central tissue biopsy respectively. While
in NPWT patient was mild 20%, moderate 30%, strong 50%
in both peripheral and central tissue biopsy. The average of
blood vessels formation in CD-31 was 9.95+3.64 after 3 week
in peripheral tissue biopsy and was 8.58+3.51 in central tissue
biopsy in PRP patients. Whilein NPWT patients was 8.35+3.25
in peripheraltissue biopsy and was 8.38+3.12 in central tissue
biopsy.

Conclusion: PRP and NPWT are effective in treatment
chronic wounds. PRPis more simple, less costly, shorter time
for the method, less painful, no hospital stay and less trans-
mission of infections.
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INTRODUCTION

Chronic wound healing is a major health prob-
lem, mainly in older adults. Beside to the suffering,
pain and failure of the healing process also had
financial and social burdens [1].
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It is recognized that effective wound manage-
ment requires a comprehensive assessment of both
the patient and the wound to determine the optimal
treatment plan for achieving wound care goals.
Numerous wound and patient risk factors are known
to potentially complicate wound healing and in-
crease health care costs [2].

Conventional treatments include debridement
and dressing like gauze, sofratulle, films, foam,
and hydrogel but, in many cases, these treatments
do not result in reliably satisfactory outcomes [3].
Consequently, there had been heightened interest
in developing new advanced therapies to address
the compromised wound. Specificaly, in the treat-
ment of chronic wounds, platel et-rich plasma (PRP)
and negative pressure wound therapy (NPWT)
shown promising experimental and clinical results

(4]

A variety of growth factors, cytokines, and lipid
mediators produced in response to injury can stim-
ulate angiogenesis. One of the most important
proangiogenic mediators is vascular endothelial
growth factor (VEGF), and sufficient VEGF levels
are believed to be essential for proper wound
healing [5].

VEGEF stimulates angiogenesis, wound closure,
epidermal repair, granulation tissue formation, and
the quality of repair include the strength of the
heal ed wound and the amount of scar tissue, most
of the effects of VEGF during wound repair had
been attributed to its proangiogenic activity [6].

Negative pressure wound therapy:

Modern negative pressure wound therapy (NP-
WT) was introduced in the 1990s for treatment of
non-healing wounds [7].
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NPWT stimulate the healing process through
changing in perfusion by increased and decreased
blood flow leading to local increase in a number
of angiogenesis-related growth factors. This cycling
of hypo and hyper perfusion of the wound stimu-
lates angiogenesis and delivers nutrients, decrease
bacterial load enhancing wound healing [8].

Platelet rich plasma:

Autologous PRP is a platelet suspension in
plasma derived from whole blood that is increas-
ingly being used in clinical practice for the treat-
ment of chronic wound [9].

The curative properties of PRPrely on the fact
that platelets are a physiological reservoir of a
variety of growth factors, with healing function
which had an active role in tissue regeneration [10].

Platelet granules contains large number of
growth factors, which have the ability of synthesis
de novo protein, and its antimicrobial activity and
inflammation modulator promote proliferation of
cell and extracellular matrix synthesis promoting
wound healing [11].

PATIENTSAND METHODS

In this study we compared the efficacy of neg-
ative pressure wound therapy and platelet rich
plasma in neovascularization of chronic wound
healing.

In the current study twenty patients were in-
cluded with a history of chronic wound that not
heal for three weeks or more. This study was
conducted at the Plastic, Reconstructive and Burn
Surgical Center, the Pathology Department Man-
soura Faculty of Medicine and Plastic, Reconstruc-
tive and Burn Surgical Department Ahmed Maher
Teaching Hospital from January 2013 to January
2017.

Inclusion criteria;

Adult patients aging from 16-55 years with a
history of chronic wound that not healed for three
weeks or more with inflammatory origin. Despite
treatment of the underlying causes and appropriate
local wound management.

Exclusion criteria:

Patients with chronic renal or hepatic impair-
ment, sinus of unknown depth or origin, wound
with malignancy, unstable fractures, untreated
osteomyelitis, and wounds with open joints, wounds
with exposed blood vessels or organs, thrombocy-
topenia, hemodynamic instability, systemic use of
corticosteroids.
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The twenty patients of the study were subdivided
equally into two groups:

 Thefirst group Involves 10 patients with chronic
wound will be treated by platelet rich plasma.

e The second group Involves 10 patients with
chronic wound were treated by negative pressure
wound therapy.

Methods:.
1- Preparation of the patient:
All cases had the following steps:

(a) Historytaken. (b) Physical examination. (c)
Explanation of the procedure to the patients. (d)
Baseline investigations including complete blood
count, liver, kidney functions, coagulation profile,
HIV, Hepatitis markers. (€) HGB >10g/dl. (f) Plate-
let count >105/ul. (g) Informed consent was taken.

2- Preparation of the wound:
The following steps had been followed:

(d) Wound swab for culture and sensitivity for
exclusion any resistant infections. (b) Biopsy for
assessment the type of the wound and exclude
malignancy. (c) Debridement of the wound if need-
ed. (d) Washing the wound with normal saline. (€)
Baseline photography and before every dressing
change was taken. (f) Infiltration of local anesthesia
lidocaine 2% at the centreand periphery of the
wound was done. (g) Punch biopsy 3ml taken from
the center and peripheral of the wound for immu-
nohistochemically evaluation.

Preparation of platelet rich plasma:

Twenty ml venous whole blood was obtained
by veni-puncture divided into 6 sodium citrate
tubes centrifuged by using a desktop centrifugation
system (800D centrifuge). First centrifugation the
blood using a ‘soft’ spin (250g for 10 minutes)
was done. The super natant plasma containing
platelets was transferred into another sterile tube
(without anticoagulant) by using sterile pipette.
Second centrifugation at a higher speed a hard spin
(1000g for 10 minutes) was done to obtain a platel et
concentrate [12].

The lower half was platelet rich plasma (PRP)
and upper half was platelet poor plasma (PPP).
PPP was removed and PRP was put in one cc
syringe. Injection of half amount of PRP in the
wound at the level of subcutaneous and the other
half was put on the surface of the wound as a
dressing. The wounds were covered by first layer
of sterilized gauze and secondary absorbent layer
were used to cover the wounds. PRP dressing done
twice weekly.
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Application of NPWT:

Hands were washed and dried. For reduction
of odor and maintaining the viability of the skin,
the wound and peri wound area were cleansed at
each dressing change.Sterile open pore foam dress-
ing designed for placed in the wound. The size of
the foam was designed to be a dlightly smaller than
the actual wound size. The number of pieces should
be recorded if more than one piece of foam was
used in the wound bed. The clear plastic sterile
seal (opsite) was applied to cover all of the foam.
The sterile suction tubing was passed through the
hole that was made in the transparent drape cover-
ing the foam. The collection canister was connected
to the sterile suction tube via the negative pressure
suction device, with no contact to wound bed.
Continous suction pressure on -125mmHg for 48
hours then intermittent suction pressure was used
with a cycle of four minutes on -125mmHg and
two minutes -75mmHg. Daily monitoring of the
canisters for the type and quantity of the exudates
was done. It was suggested that canisters were
changed when full (an alarm will sound) and at
least once a week to control odor. Dressings were
changed 2 times per week, based on individual
assessment. The therapy was not switched off for
longer than 30 minutes and a maximum of 4 times
in each 24-hour period.The dressing was to be
removed and the therapy discontinued if a seal
couldn't be achieved and maintained [13].

Monitoring of the wound:
A- Clinically:
The wounds were evaluated by rate of healing

progress in relation to original size and suitability
for skin graft application.

B- Immunohistochemically:

Wound tissue biopsies were collected from the
centeral and peripheral of the wound before starting
our procedure and after one, two and three weeks
in both groups. The stained slides had been evalu-
ated for vascular endothelial growth factor (VEGF)
expression by cytoplasmic staining of inflammatory
and endothelial cells and CD31 expression for
number of blood vessels formation.

RESULTS

Demographic characteristics:

1- Age: Was ranged from 16 to 55 years with a
mean of 30.6+11.7 years and 37.5+11.9 years
in PRP patients and NPWT patients, respective-
ly.
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2- Gender: In PRP patients was 90% males (9
patients) & 10% female (1patient). While in
NPWT patients was 80% males (8 patients) &
20% females (2 patients).

3- Special habits: 70% were non smokers (7 pa-
tients) in PRP patients & 30% were smokers (3
patients). 60% of were non smokers (6 patient)
& 40% were smokers (4 patients) in NPWT
patients.The two studied groups had shown no
difference regarding age, gender and special
habits (Table 1).

Clinical data of wound character:

1- Course: Was included 30% fluctuating (3 pa-
tients), 50% stationary (5 patients), 10% pro-
gressive (1 patient) & 10% regressive (1 patient)
in PRP patients. While in NPWT patients was
40% fluctuating (4 patients), 50% stationary (5
patients) & 10% regressive (1 patient).

2- Site of wound: Was 30% in left leg (3 patients),
40% right leg (4 patients) & 30% right foot (3
patients) in first group. While in second group
was 60% in left leg (6 patients), 10% right leg
(1 patient), and 20% right foot (2 patients) &
10% (1 patient) left thigh.

3- Size of wound: In first group was ranged from
4 to 15cm2 with a mean of 11.0+3.3. Whilein
second was ranged from 10 to 15cm2 with a
mean of 12.7+1.64.

4- Type of wound: Was 20% post burn (2 patient),
70% traumatic (7 patients) & 10% venous (1
patient) with predominance of traumatic type
in both groups.

5- Floor of the wound: Had shown 50% unhealthy
floor (5 patients) & 50% healthy floor of wounds
(5 patients) in PRP patients. While NPWT pa-
tients was 40% unhealthy floor (4 patients) &
60% healthy floor of wounds (6 patients).

6- Discharge: In both groups had shown fifty
percent discharge with the same percentage no
discharge from the wound.

7- Draining lymph node: Was 50% (5 patients)
non palpable & 50% (5 patients) palpable in
first group. The second group had shown 60%
(6 patients) non palpable & 40% (4 patients)
palpable draining lymph nodes of the wounds.
There were no differences between the two
studied groups regarding clinical data of wound
character (Table 2).

Previous treatment:

Infirst group 3 patients treated with skin graft,
1 patient treated with V-Y flap & 6 patients) had
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no history of previous treatment. In second group
4 patients treated with skin graft & 6 patients with
no history of previous treatment of the wounds.
Regarding to previous treatment of the wounds no
statistically difference (Table 3).

Surgical debridement before the procedure: 6
patients in first group had made surgical debride-
ment & 4 patients had not made .While 7 patients
in second group had made & 3 patients had not
made surgical debridement. The p=1.000.

Immunohistochemically evaluation:
1- VEGF expression:

A- Peripheral wound biopsy: There were sig-
nificant increased in VEGF expression in the pe-
riphery of the treated wounds in patients were
treated by PRP and NPWT compared between
before the application, after first, second and third
weeks (p=0.006) and (p=0.009) respectively. But
There were no differences in VEGF expressionin
the tissue biopsy had been taken from the treated
wounds compared between before the application,
after first, second and third weeks in the patients
were treated by PRP and the patients were treated
by NPWT (p =0.696).

B- Central wound biopsy: There were signifi-
cant increased in VEGF expression in patients were
treated by PRP and NPWTcompared between be-
fore the application, after first, second and third
weeks (p=0.010) and (p=0.043) correspondingly.
There were no significant differences in VEGF
expression in tissue biopsy had been taken from
the center of the treated wounds compared between
before the application, after first, second and third
weeks in the patients were treated by PRP and the
patients were treated by NPWT (p=0.696) (Table
4).

2- CD31 Expression:

A- Peripheral wound biopsy: There were sig-
nificant increased in the number of vessels in
patients were treated by PRP and NPWT compared
between before the application, after first, second
and third weeks in PRP was (Min-Max=4.50-
14.25), (Mean+ SD=9.95+3.64) and amedian 11.13
and was (Min-Max=4.25-12.25), (MeanzSD=
8.35+3.25) and amedian 8.0 in NPWT cases. There
were no significant differences in the number of
blood vessels in the tissue biopsy had been taken
from the periphery of the treated wounds compared
between before the application, after first, second
and third weeks in the patients were treated by
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PRP and the patients were treated by NPWT
(p=0.364).

B- Central wound biopsy: Therewere significant
increased in the numbers of vessels in patients
were treated by PRP and NPWT compared between
before the application, after first, second and third
weeks (Min-Max = 3.0-12.75), (MeantSD =
8.58+3.51) and a median 9.50. (Min-Max = 4.75-
12.75), (Mean+SD = 8.38+3.12) in a respective
manner. There were no significant differencesin
the number of blood vessels in the tissue biopsy
had been taken from the centers of the treated
wounds compared between before the application,
after first, second and third weeks in the patients
were treated by PRP and the patients were treated
by NPWT (p=0.970) (Table 5).

Pain Scale: In the first group was grade 3 (7
patients) & grade 2 (3 patients) with a mean of
2.7+0.5 grade. While in second group was grade
3 (7 patients) & grade 4 (3 patients) with a mean
of 3.3+0.5 grade. There was statistically a signifi-
cant difference between the two studied groups
regarding pain scale (p=0.017) (Table 6).

Clinical outcome:

- Percentage of improvement at the end of setting:
It was ranged from 15% to 100% with a mean
59.0+£26.01% and median 62.50% in first group.
While it was ranged from 10% to 100% with a
mean 49.0+31.69% and median 52.50% in second
group with no differences between the two
groups regarding (p=0.495).

- Surgical interventions: In PRP patients had been
shown no surgical intervention in 9 patients and
skin graft had been donein one patient. In NPWT
patients had been shown no surgical intervention
one patient and 9 patients had surgical interven-
tion in the form of skin graft. The two groups
had statistically difference (p<0.001).

- Healing process: The first group was shown
complete healing in 8 patients by secondary
intension 7 patients, skin graft one patient and
no healing 2 patients. In second group the patients
was shown complete healing 7 patient by sec-
ondary intension one patient, skin graft 6 patient
and no healing 3 patients. With a significantdif-
ference (p=0.040).

- Time of compete healing after the procedure:
Was ranged from 2.0 to 7.0 weeks with a mean
4.88+1.73 week in first group. Was ranged from
2.0 to 10.0 weeks with a mean 4.38+2.56 week
in second group. (p=0.312) (Table 7).
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(A) (B)
©
(D)
Case (1): Male patient with chronic exposed fibula
since 4 months. (A) After debridement. (B) During NPWT.
(C) End of application. (D) After healing with skin graft.
(A) (B)
© (D)

Case (2): Mal e patients with chronic neglected wound since 2 month. (A) During presentation. (B) After debridement
with exposed lower third tibia. (C) After PRP application. (D) After healing with skin graft.
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Table (1): Age, gender and special habitsin the studied cases.
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Table (4): Vascular endothelial grow the factor expression.

PRP NPWT
patients patients
(n=10) (n=10) Test
of sig.
No. % No. %
Age (years):
<35 7 700 4 400 x2= FEp=
>35 3 300 6 60.0 1.818 0.370(NS)
Min. — Max. 17.0-55.0 16.0-53.0 t= 0.206
Mean + SD. 30.6£11.7 37.5+x11.9 1311 (NS)
Median 29.0 29.0 39.0 39.0
Gender:
Male 9 900 8 800 x2= FEp=
Female 1 100 2 20.0 0.392 1.000 (NS)
Special habits:
Non 7 700 6 600 x2= FEp=
Smoker 3 300 4 40.0 0.220 1.000 (NS)
Table (2): Clinical data of the wound character.
PRP NPWT
Clinical data of patients  patients  yegt
wound character (n=10) (1=10)  ofsig. P
No. %  No. %
Course:
Fluctuating 3 30.0 4 40.0 MCp=
Stationary 5 50.0 5 50.0 x2= 1.000
Progressive 1 100 O 0.0 1397 (N9
Regressive 1 100 1 10.0
Site of wound:
Left leg 3 300 6 60.0 MCp=
Right leg 4 400 1 100 2. 0360
Right foot 3 300 2 200 3793 (NS
Lt thigh 0 00 1 100
Size of wound:
Min. — Max. 4.0-15.0 10.0-15.0 t= 0.162
Mean + SD. 11.0+3.3  12.7#1.64 1460 (NS)
Median 12.0 120 125 125
Type of wound:
Post Burn 1 100 2 200 2 MCp=
Traumatic 7 700 7 70.0 0.834 1.000
Venous 2 200 1 100 (NS)
Floor of the wound:
Unhealthy 5 500 4 400 x2= MCph=
Healthy 5 50.0 6 60.0 0.202 1.000
(NS)
Discharge:
No 5 500 5 500 x2=  1.000
Yes 5 50.0 5 50.0 0.00 (NS)
Draining lymph node:
Not palpable 5 500 6 600 x2= FEp=
Palpable 5 50.0 4 40.0 0.202 1.000
(NS)

Table (3): Previous treatment in the studied cases.

. PRP NPWT
Previous patients patients X2 MCp
treatment (n=10) (n=10)
No. % No. %
No 6 60.0 6 60.0
Skin Graft 3 30.0 4 40.0 1.147 1.000 (NS)
V-Y flap 1 100 0 00

Vascular a'z'RPt NPWI
endothelial growth patients patients p
factor expression No. % No. %
Before procedure: (n=10) (n=10)
Negative 0 00 © 0.0 FEp=
Mild 8 80.0 10 100.0 0.474
Moderate 2 200 O 0.0 (NS)
Strong 0 0.0 0 0.0
1 week: (n=10) (n=10)
Negative 0 00 0 00 o
Mild 4 400 2 20.0 0.220

= Moderate 4 400 8 80.0 N S

3 Strong 2 200 o o0 (N9

o

5 2weeks: (n=10) (n=10)

. Negative 0 00 0 00 pmco
Mild 2 200 2 200 opl_
Moderate 2 200 5 50.0 N S
Strong 6 600 3 300 (N9

3 weeks: (n=10) (n=10)
Negative 0 00 0 00 o
Mild 1 100 2 20.0 0.696
Moderate 2 200 3 30.0 N S
Strong 7 70 5 s00 (N9
Before procedure: (n=10) (n=10)
Negative 0 00 0 00 g
Mild 7 700 6 60.0 1.000
Moderate 3 300 4 40.0 N S
Strong o 00 o oo (N9
=B 1 week: (n=10) (n=10)

= Negative 1 100 2 20 e

o Mild 4 400 3 300 oo%_
Moderate 5 50.0 5 50.0 N S
Strong o 00 o oo (N9

2 weeks: (n=10) (n=10)
Nggative 0 0.0 0 0.0 M sz
Mild 2 200 3 30.0 0.195
Moderate 3 300 6 60.0 N S
Strong 5 500 1 100 (N9
3 weeks: (n=10) (n=10)
Nggative 0 0.0 0 0.0 M Cp:
Mild 1 100 2 20.0 0.696
Moderate 2 200 3 30.0 N S
Strong 7 70 5 s00 (N9
Table (5): Results of wound biopsy.
PRP NPWT
E:aeg,rl o patients patients U p
a (n=10) (n=10)
Peripheral:
Min. — Max. 4.50-14.25 4.25-12.25
Mean + SD. 9.95+3.64 8.35£3.25 38.00 0.364
Median 11.13 8.0 (NS)
Central:
Min. — Max. 3.0-12.75 4.75-12.75
Mean + SD. 8.58+£3.51 8.38+£3.12 49.50 0.970
Median 9.50 8.0 (NS)
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Table (6): Pain scale in the studied cases.

PRP NPWT
) patients patients Test

Pain Scale (n=10) (n=10) of sig. P

No. % No. %

2 3 300 0 00 x2= MCp=

3 7 700 7 700 5228  0.047

4 0 00 3 300 (Sig.)

Min. — Max. 2.0-3.0 3.04.0 U= 0.017

Mean + SD. 2.7+0.5 3.3+0.5 2450  (Sig)

Median 3.0 3.0

Table (7): Clinical outcome of the study.

PRP NPWT
Clinical patients patients Test
outcome (n=10) (n=10) of sig. p
No. % No. %
Percentage of

improvement at
the end of setting:

Min. — Max. 15.0-100.0 10.0-100.0
Mean + SD. 59.0+26.01 49.0+31.69 41.00 0.495
Median 62.50 52.50 (NS)
Surgical
intervention:
No 9 9.0 1 100 x2= <0.001
Skin graft 1 100 9 900 12800% (Sig.)
Healing:
1-No healing 2 20.0 3 30.0
2- Secondary 7 100 1 100 2 MCh
intention )8( 3_16* 0 04%_
3- Skin graft 1 100 6 600 ’ (éig)
Completehealing 8 800 7 700 '
Time of compete
healing after the
procedure (weeks):
Min. — Max. 2.0-7.0 2.0-10.0
Mean + SD. 488+1.73 4.38+256 U=225 0312
Median 5.50 4.0 (NS)
DISCUSSION

Several studies showed that the platelet growth
factors stimulate epithelial formation by the effect
of platelet in the process of healing. It stimulates
cell division, proliferation, migration, angiogenesis
and revascularization, thus promoting chronic
wound healing by granulation tissue formation
[14].

Negative pressure treatment had been intro-
duced as a component of therapy for patients with
chronic wounds. It act by maintaining a moist
environment, optimizing blood flow, removing
exudates, and applying negative pressure to pro-
mote wound closure, these devices are able to
initiate numerous factors that may be deficient in
a chronic wound. Additionally, numerous studies
had shown that these devices are associated with
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increase rate of granulation tissue formation in
these wounds [15].

This study had different characters from previ-
ous trialsin the type of comparison. In this study
the comparison between PRP and NPWT on chronic
wound healing. Previous studies mainly focused
on each type of applications separately in relation
to ordinary dressing.

Early induction of wound healing was due to
early high expression of the VEGF Erbaet al., [16].
Similarly, in the present study, VEGF were el evated
in the NPWT group which had been shown signif-
icant elevation after first week of NPWT application
in peripheral tissue biopsy but different in central
tissue biopsy that had been shown significant
elevation after third week of NPWT application.
These results strongly suggest that VEGF appear
early and are involved in the differentiation and
growth of the vascular system. Studies of CD-31
stained wound tissue biopsy and analysis of newly
formed vessels demonstrated that NPWT treatment
had a regulatory effect on wound angiogenesis.
Dini et al., [17] found that there was increase in
the number of CD31 posi-tive blood vessels was
noted in the NPWT group after treatment
(53.83+16.98 on day 0 and 62.89+16.98 on day
7). Similarly in this study thereisincrease inthe
number of CD31 posi-tive blood vessels noted in
the NPWT group after treatment (4.10+0.88 on
day O, 7.0+1.83 on day 7) in peripheral tissue
biopsy. Similarly, in the present study, there was
significant elevation of CD-31 in the NPWT group
from thefirst week of application in both peripheral
and central wound tissue biopsy. Wilcox et al., [18]
found that the median healing rate was 50% com-
pared with 28% in centers with less frequent de-
bridement. In this study 60% of 10 patients of the
patients were treated with PRP a had made surgical
debridement, 70% (7 patients) of the patients were
treated with NPWT a had made surgical debride-
ment before application of NPWT dressing which
improve the Percentage of improvement at the end
of setting in PRP patients was 59.0+26.01% and
in NPWT patients was 49.0+31.69%. The explana-
tion was removal of necrotic tissue, bacteria, and
other foreign bodies from the wound, they supply
the key multiple growth factors for healing and
debridement transforms the chronic wound to an
acute wound and therefore enhance healing. Arm-
strong & Lavery [19] found that most wounds healed
by secondary intention after application of NPWT
40% of 77 patients without definitive surgical
interference. Only 16% of the patients had heal ed
wounds after surgical closurein the NPWT group.
On the contrary in this study that included 10%
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(one patient) of the wounds healed by secondary
intension and 6 patients (60%) healed by surgical
interference in the form of skin graft. Yao et al.,
[20] described that despite the greater significant
co-morbidities 58.5% of 171 patientsin the form
of coronary heart disease, cerebrovascular disease,
diabetes, peripheral arterial disease, chronic renal
disease and congestive heart disease receiving
NPWT treatment healed faster. In this study all
these co-morbidities had been excluded as it de-
layed the healing process. Lalezari et al. (2016)
[21] reported that following NPWT, a median of
90% of the wound bed was granulation tissue
creating a much improved surface for graft survival.
In this study the patients were treated by NPWT
were shown complete healing 70% (7 patients) by
secondary intension 10% (one patient), skin graft
60% (6 patients) this explain that NPWT promote
granulation tissue formation. Hurd et al., [1] was
concluded that 95.9%, Mild — 3%, Moderate — 1%
no pain, on application of pressure when dressings
changed every 2-3 days. In this study we found
that pain scale was 70% mild and 30% moderate.
The difference may be due to each wound is indi-
vidual with unique characteristics such as size,
site, cause, or type of tissue affected.

A study performed by Frykberg et al., [22] found
that there were a reduction in area, volume and
undermining of the wounds on forty nine patients
with sixty five chronic wounds concluded that
sixty three patients with chronic wounds gave
response with amean of 2.8 weeks. Kakudo et al.,
[23] were used autologous PRP in management 5
patients with non healed wounds found that there
was complete healing within 4 weeksin 3 wounds
with average 6.6 weeks in epithelialization of
wounds. Suthar et al., [24] described that there was
decrease in size of the wound, and the mean time
of wound healing was 8.2+1.9 weeks in twenty
four patients with one non healed wound in every
patient using single dose of a combination of
autologous PRP gel and PRP injections subcuta-
neously in and around the wound periphery. All
the patients showed healing of the wound. Daniels-
en et al., [25] noticed that no difference in the
macroscopic epithelialization between control
groups and PRP patientsin their study. In our study
time of compete healing after the procedure the
Mean + SD 4.88+1.73 weeks and the percentage
of healing was 80% of 10 patients in addition,
Steenvoorde et al., [26] reported that more than one
application was needed in a study of Thirteen
wounds in twelve patients, the result was that 7
wounds required PRP application more than one
with a mean treatment period of 4.2 weeks this
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meet with our study that we had applied PRP twice
weekly.

In conclusion: PRPand NPWT are anovel tools
in management of chronic wounds. PRP is more
simple, more safe, less costly, shorter time for the
method, less painful, no hospital stay and autolo-
gous nature in the preparation had proved the
superiority over NPWT.
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