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1 | INTRODUCTION

process and dressing costs

Abstract

This research was carried out with the aim of comparing the effects of platelet-
rich plasma (PRP) gel and gas dressing with serum physiologic applied to stage
II pressure ulcer in coccyx of patients for 2 months on healing process and
dressing costs. This prospective randomised controlled experimental study was
conducted with 60 patients hospitalised in the palliative care unit after surgery.
The experimental group (n = 30) was dressed with platelet-rich plasma gel.
The control group (n = 30) was treated with serum physiologic dressing. At
the end of the 20th observation of the patients in the experimental group, it
was found that the mean scores of area, exudate, and tissue type in pressure
sores decreased statistically (P < .001). In the control group, no significant dif-
ference was found between the mean PUSH score at the end of the 20th obser-
vation (P > .05). The study showed that PRP gel had a positive effect on
healing of stage II pressure ulcers with platelet-rich plasma gel dressings. In
addition, when evaluated in the long term, it was concluded that platelet-rich
plasma gel is easily accessible and less costly than serum physiological
dressing.
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According to the data published by the National Pres-
sure Ulcer Panel (NPUAP) in 2016, the incidence of pres-

Pressure ulcers is the situation of having damage on the
skin and subcutaneous tissues due to prolonged or repeti-
tive pressures, especially in areas where the body has
bone protrusions.’* Pressure ulcer is an important health
problem that causes serious pain and discomfort in
patients, prolonged hospital stay, long and complex treat-
ment and care practices, increased health care costs,
decreased life quality, and increased mortality rate.'”
Although the aetiology, pathology, prevention, early diag-
nosis, and treatment methods are well known, this prob-
lem remains serious in clinical and surgical terms.*

sure ulcers in U.S.A. varies between 1.3 and 3 million. The
annual cost of pressure sores was found to be between 2.2
and 3.6 billion dollars.” In Europe, the frequency of pres-
sure ulcers has increased from 8.3% to 25.1%. In Turkey,
in a survey conducted on 569 patients by Geng and Ozkan,
15% of patients with the formation of pressure ulcers in the
first day of hospitalisation and 2% of patients with pressure
ulcers between 10 days and 59 about was reported.® In
addition, in research conducted in intensive care units in
Turkey, it was found that most of the pressure ulcers are
on sacrum area (60%) and in II stage (40%).”
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Prevention of pressure ulcer is one of the most impor-
tant quality indicators of healthcare services. Moreover, it
is noteworthy that the frequency of pressure ulcers is still
high in patients. Nonpreventable pressure ulcers by caus-
ing complications such as infection leads to an increase
in the mortality rate and affect patient outcomes
adversely.>® A variety of methods is available to provide
pressure ulcer healing involving a dynamic and complex
process. Of these, the most widely used and the lowest
cost is considered to be gas dressing with serum physio-
logic (SP)."®! Serum physiological gas dressing is a
method that prevents the entry of external microorgan-
isms into the wound that protects the moisture of the
wound. However, it cannot provide sufficient antiseptic
properties in the wound.'®'*

In recent years, platelet-rich plasma (PRP) gel derived
from the patient's own blood used frequently in acute
and chronic wounds has been known. Cytokines, growth
factors, chemokines, and fibrin in PRP gel have been
shown in results of the studies to stimulate angiogenesis
by interacting with fibroblasts, promoting collagen fibre
production, and increasing the migration of
keratinocytes. In the same research results, it was
emphasised that the effects of PRP gel accelerated the
healing time of wounds and shortened the length of hos-
pital stay, decreased the cost of care, and minimised the
risk of infection.'*'* In addition, growth factors and PRP
gel obtained from the individual's own blood have been
reported to minimise the risk of allergic reaction and dis-
ease transmission in the individual."> Decrease in treat-
ment and care costs and decrease in time and energy
spent by health professionals for patient care have been
effective in increasing interest in PRP and spreading its
use.13,14

This research was carried out with the aim of compar-
ing the effects of platelet rich plasma (PRP) gel and gas
dressing with serum physiologic applied to stage II pres-
sure ulcer in coccyx of patients for 2 months on healing
process and dressing costs. For this purpose; “H1: PRP
gel dressing with pressure ulcer healing process results
are more positive than SP dressing,” “H1: The cost of
dressing with PRP gel is lower than SP dressing” hypoth-
eses were tested.

2 | METHOD

2.1 | Design and participants

The universe of this randomised controlled experimen-
tal study was determined in a state hospital between
January 1, 2017 and December 31, 2017 by 60 patients
with coccyx pressure ulcer. Patients who are 18 years

Key Messages

« serum physiological dressing is not effective on
healing of pressure ulcer and it increases
length and width of ulcer

« platelet-rich plasma gel dressing heals and
accelerates pressure ulcers effectively

« platelet-rich plasma gel is easily accessible and
cost effective than physiological gas dressing

old or older with normal signs of renal function, albu-
min, platelets, blood glucose, whose normal mobility is
semi or fully limited, with Turkish literacy, who pres-
ented to the palliative department due to surgical inter-
vention and who have coccyx stage II pressure ulcer
with no immunodeficiency diagnosis were included to
the study. We aim to access the universe for the study.
All patients who met the research criteria between
January 1, 2018 and December 31, 2018 formed the sam-
ple group (n = 62). Two patients were excluded from the
sampling after their preference of not attending the
study. Therefore, the research was performed with
60 patients. The patients were divided into two groups
as experimental group (dressing with PRP gel) and con-
trol group (gas dressing with routine SP) with randomi-
zation process (www.randomizer.org). Patients were
placed in a 1: 1 ratio (Figure 1).

2.2 | Data collection tools

Data were collected using the survey form, the Barthel
Daily Living Activities Scale, Glaskow Coma Scale, and
Pressure Ulcer Scale for Healing (PUSH).

2.3 | Survey form

This form consists of three parts: the demographic and
clinical characteristics of the patients, the scales to be
used in the study, and the schedule of the materials used
during the dressings.

First part; consists of age, sex, smoking habit, dura-
tion of hospitalisation, duration of surgery, anaesthesia
used in surgery, steroid use, independent mobilisation
status, height, weight, body mass index (BMI), accompa-
nying diseases, blood values of the patient, and demo-
graphic data including life findings.

Second part; consists of the Glaskow Coma Scale,
which assesses the level of consciousness of the patients,
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¢ Not meeting inclusion criteria (n = 0)
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¢ Declined to participate (n = 2)
¢+ Other reasons (n = 0)

Randomized (n = 60)

!
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Allocated to PRP dressing (n = 30)

Allocated to control group (n = 30)

S

.

Follow-Up
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)
[ Analysis ] l

Analysed (n = 30) |

‘ Analysed (n = 30)

FIGURE 1 The CONSORT flow diagram of patients in the prp and control groups

and the Barthel Daily Living Activity Scale, which
reflects the state of activity, consist of PUSH to assess the
healing of the pressure ulcer.

In the third section, for the purpose of the research
dressing types of materials used during the maximum
20 dressings are recorded in the table.

24 |
Scale

The Barthel Daily Living Activity

This scale, which is used to determine the independence
status of the individual's activities in daily life, consists of
10 items. They are stool continence, urine continence,
nutrition, daily care (facial washing, hair care, and shav-
ing), dressing, transfer, toilet use, mobility, step up, and
bathroom. Each item is evaluated (unaided, assisted,
unable to do, etc.) and the patient gets a score between
0 and 15. The total score of the items ranged from 0 to
100. The decrease in the value of the score indicates that
the patient is dependent. In this index, 0 to 20 points are
completely dependent, 21 to 60 points are highly depen-
dent, 61 to 90 points are moderately dependent, 91 to

99 points are mildly dependent, and 100 points explain
independence.'>'® The Turkish validity and reliability
study of the Barthel Daily Activities Index was published
by Kiiciikdeveci et al in 2000. In this study, the
Cronbach's alpha value of the scale was calculated to be
0.93 for stroke patients and 0.88 for patients with spinal
cord injury.'®!” In this current study, the reliability and
validity coefficient was found to be 0.95.

2.5 | Glaskow Coma Scale

The Glaskow Coma Scale, created in 1974 by Teasdale
and Jennett is examined in three categories as eye open-
ing, verbal, and motor response. Eye opening is scored as
1 to 4 points, verbal answer is scored as 1 to 5 points, and
motor response is scored as 1 to 6 points. The total score
is between 3 and 15 points. Patients between 13 and
15 points are completely awake and have good orienta-
tion. Patients with a score of 8 to 12 are considered as
having problems in alertness and orientation and
decreased consciousness level. Patients with coma are
those with a score of 7 or less."®"?
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2.6 | Pressure Ulcer Scale for Healing
PUSH, commonly used to monitor and evaluate changes
in the state of pressure ulcers, was developed by NPUAP.
The scale consists of three subcategories: area of pressure
wound, amount of exudate, and tissue type.

The area of the pressure ulcer is calculated in cm?® by
multiplying the length and width of the ulcer. The calcu-
lated area is evaluated on a scale of 10 points. After the
dressing is removed, the amount of exudate is evaluated
within the range of 0 to 3 points observing with the diameter
of the wound before a new dressing is performed. Finally,
while the ulcer healing is observed, the tissue type in the
ulcer bed is evaluated by giving a score between 0 and
4 points. When scoring the tissue type; 4 points for necrotic
tissue, 3 points for crusting, 2 points for granulation tissue,
1 point for epithelialization, 0 points for ulcer closed. The
lowest score that can be obtained from this scale is 0 and
the highest score is 17. It is interpreted that the higher the
score, the larger the ulcer and the greater the severity of the
condition. International studies have shown that this scale
has validity and reliability. According to Gardner et al's
study on 32 pressure sores in 2005, the healing of ulcers was
parallel to the PUSH scale by 66%.%° However, a validity and
reliability study of the PUSH scale, which is frequently used
in our country, has not been found.* In this study, PUSH
Cronbach Alpha value was found to be 0.99.

2.7 | Information about technical
equipment

In this research, centrifuge was used to obtain autologous
PRP gel. The device used is a desktop type and consists of
eight rotors. The rotors in the device consist of buckets
having fixed angle or opening shape. It can be used by
placing 1.4 to 15 ml blood tubes in buckets. This device
can be used for platelet-rich plasma, platelet-poor
plasma, urine analysis, clinical chemistry analysis,
haematology analysis, serum preparation with gel tubes,
and cell culture pelleting. A cell phone camera with a
camera definition of 12 MP + 12 was used for the assess-
ment of pressure sores. This camera has been chosen for
its true-life colour (True Tone), lightness, and ease of
transport and ease of transfer.

3 | PROCEDURE
3.1 | Ulcer assessment

Firstly, the parameters in the first and second parts of the
survey form were obtained from patients and patient files

to determine the conditions that might affect the healing of
pressure ulcer. According to pressure ulcer treatment and
maintenance procedures, ulcer depth, surface area, and tis-
sue type were used as criteria for wound healing. After the
pressure wounds were evaluated by the researcher, the
wounds with necrotic tissue were debrided by a specialist
plastic surgeon before dressing. The debrided ulcers were
reobserved and visualised with a mobile phone camera
before the maintenance. All pictures were taken at a dis-
tance of 30 cm before patients were treated. Pressure ulcers
were measured with a disposable wound ruler before main-
tenance. The state of the pressure wound was calculated by
PUSH and recorded in the survey form.

3.2 | The preparation of PRP gel

There is no specific protocol in the literature for the prepa-
ration of PRP gel.?** Firstly, blood tests were performed in
order to determine whether the patients had anaemia or
similar conditions. Then, 10 cc blood was taken from the
patients with sterile syringe and mixed with 3 cc sodium
citrate blood tubes to prevent the blood from collapsing.
Subsequently, the PRP gel was centrifuged at 2000 rpm for
5 minutes in a tabletop centrifuge without waiting.* The
room temperature in the treated environment was mea-
sured with a digital thermometer and the temperature was
constant (22°C-24°C) in order to avoid any temperature dif-
ference. Then, the prepared PRP gel was separated from
the tube with sterile forceps and placed on sterile gauze.
The wound, which was washed and cleaned with physio-
logical saline, was covered with sterile gauze impregnated
with PRP gel and fixed with cotton tapes.

3.3 | Dressing application

After the first measurements, pressure ulcers were
washed and cleaned with serum physiologic in the con-
trol group. Wound debridement was performed before
dressing if it was necessary. The ulcers were closed with
sterile gauze and fixed with cotton tapes and the pressure
ulcer was repeated daily. In the experimental group, after
washing with serum physiologic, the pressure wound was
covered with sterile gauze impregnated with PRP gel and
fixed with cotton bands. The treatment with PRP gel was
repeated once every 3 days. Ulcer measurements were
performed in both groups every 3 days. After the dress-
ings were completed, the amount of material used was
recorded on the survey form. This treatment lasted
2 months in both groups and 20 patients were observed.
If dressings were contaminated with faeces or urinary
incontinence, the dressing was renewed. All dressings
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TABLE 1 Demographic, laboratory, and clinical characteristics of patients in platelet-rich plasma and serum physiological groups

PRP gel dressing SP gas dressing

Characteristics Number Percent (%) Number Percent (%) X P?
Gender 0.073 787

Female 10 47.6 11 52.4

Male 20 51.3 19 48.7
Smoking 0.405 0.579

Yes 11 57.9 8 42.1

No 19 46.3 22 53.7
Anaesthesia 0.194 0.299

General 11 36.7 16 53.3

Spinal 19 63.3 14 46.7
Steroid use 0.190 0.295

Yes 20 66.7 15 50.0

No 10 333 15 50.0
Mobilisation 0.741 0.671

Dependent 28 93.3 26 86.7

Independent 2 6.7 4 13.3
Existing diseases
Musculoskeletal 9 30.0 10 333 0.077 0.781
Circulatory system 24 80.0 28 93.3 0.129 0.254
Obesity 10 33.3 9 30.0 0.077 0.781
Endocrine system 2 6.7 3 10.0 0.218 0.640
Allergy 3 10.0 4 13.3 0.162 0.688
Cirrhosis 3 10.0 2 6.7 0.218 0.640
Urinary system 3 10.0 4 13.3 0.162 0.688
Respiratory system 14 46.7 14 46.7 0.000 1.000
Depression 9 30.0 5 16.7 0.222 0.360

PRP gel dressing SP gas dressing
Characteristics X + SD X + SD z P’
Age 68.30 + 6.37 67.80 + 5.86 —0.052 959
Body Mass Index 25.83 + 0.99 25.87 + 1.04 —-0.171 .864
Total protein (g/dl) 5.58 + 0.77 5.67 + 0.84 —0.504 .614
Albumin (g/dl) 2.6 +0.34 2.72 + 043 -0.468 .640
Haemoglobin (g/dl) 10.51 + 1.78 10.26 + 1.74 -0.334 738
Platelets 357.27 + 85.49 298.63 + 121.61 —2277 .023
Blood glicose level (mg/dl) 96.93 + 11.18 109.23 + 23.02 —2708 .007
Urea (mg/dl) 58.97 + 50.47 66.07 + 55.77 —0.636 525
Uric asid (mg/dl) 3.20 + 1.42 412+ 2.10 -1517 129
Sodium (mEq/L) 137.07 £ 5.72 138.30 + 7.00 458
Potassium (mEq/L) 4.07 £ 0.58 4.10 £ 0.91 —0.482 .630
Chlorine (mmol/L) 97.82 + 8.17 98.47 + 8.27 —0.325 745
Calsium (mg/dl) 8.40 + 0.80 8.81 +1.16 -1.37 171
Systolic blood pressure(mmHg) 113.33 £ 9.22 112.33 + 11.35 —0.504 .614
(Continues)
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TABLE 1 (Continued)
PRP gel dressing
Characteristics X + SD
Diastolic blood pressure (mmHg) 68.67 + 6.81
Oxygen saturation(%) 94.43 + 2.30
Body temperature(°C) 36.66 + 0.32
Heart rate (beats/min) 93.87 + 9.12
Capillary refill time (s) 5.13 + 0.97
Barthel scale 25.18 + 2.56
Norton scale 8.12 + 1.63
Chi-square test was used.
®Mann Whitney U test was used.
Dressing group
PRP gel dressing SP gas dressing
PUSH X + SD X + SD
Total score 8.43 +2.34 9.53 +2.21
Length x width (in cm?) 4.70 + 1.78 4.83 +1.34
Exudate amount 1.93 + 0.74 2.17 +0.70
Tissue type 1.87 +0.43 1.87 + 0.43

*Wilcoxon test was used.

FIGURE 2 Condition of the pressure ulcer gas dressing with
SP at 1st observation and 20th observation

were performed by the researcher in order to avoid any
differences between the treatments. No different applica-
tion or medical wound dressing support was used.

3.4 | Ethical approach

Written permission was obtained from Zonguldak Bulent
Ecevit University Clinical Research Ethics Committee

SP gas dressing

X + SD z P
67.00 + 7.50 —-1001 317
93.93 + 2.65 —0.728 467
36.64 + 0.32 —0.157 875
90.67 + 13.54 —0.963 .335
5.30 +£1.18 -0.376 707
2513 + 2.32 —1.378 .846
8.2+ 2.01 —0.678 623

TABLE 2 Comparison of PUSH

score means of serum physiological gas
dressing and platelet rich plasma gel at

z P first observation
—-1573 116
—-0.475 .635
—-1127 .260
0.001 999

(decision dated January 31, 2018 and numbered
2018/35-31/01) from the provincial health directorate
(23/08/2018-39 330677-799). Palliative service physicians
and nurses were also informed about the study and ver-
bal approvals were obtained. According to the conscious-
ness of the patients included in the scope of the study,
the patient or his / her first-degree patient's relatives were
informed about the study and their informed consent
was obtained. Within the scope of the research, the con-
sent of the participants was obtained that the pressure
sores would be displayed without prejudice to their iden-
tity information. The participants were informed that
they could leave the research if they wanted. Patients
were informed that the photos would be published for
scientific purposes and their permission was obtained.

3.5 | Data analysis

The data obtained in this study were analysed with the
SPSS 15 package program. Kolmogorov-Smirnov test was
used to determine the normal distribution of variables.
When the differences between the groups were exam-
ined, t-test was used for independent variables when the
variables were compatible with the normal distribution.
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TABLE 3 Comparison of PUSH score means of platelet rich plasma gel and serum physiological gas dressing

Dressing group
PRP gel dressing SP gas dressing
PUSH Observations X + SD X + SD VA P
Total score 1st observation 8.43 +2.34 9.53 +2.21 —1573 116
20th observation 5.00 + 3.97 9.37 + 2.39 —4079 .001
ZPpP Z = -4572 P = .001 Z=—-0.148 P = .883
Length x width (in cm?) 1st observation 4.70 + 1.78 4.83 +1.34 —0.475 .635
20th observation 2.83 +£2.42 5.00 £ 1.31 —3454 .001
ZP Z =-4504 P = .001 Z = —1387 P = .166
Exudate amount 1st observation 1.93 + 0.74 2.17 + 0.70 -1127 .260
20th observation 0.93 + 0.87 1.93 +0.74 —4057 .001
Zp Z = —4278 P = .001 Z = -1578 P = .115
Tissue type 1st observation 1.87 +0.43 1.87 + 0.43 0.001 .999
20th observation 1.20 + 0.96 1.97 £ 0.61 -3314 .001
Zp Z = -3386 P = .001 Z =-0.905 P = .366

#Mann Whitney U test was used.

Nonparametric Mann Whitney U test was used in cases
where the variables were not compatible with normal dis-
tribution. Nonparametric Wilcoxon Test was used when
the differences between the two dependent variables
were not consistent with the normal distribution. Chi-
Square and Fisher's Exact Test were used to examine the
relationships between the groups of nominal variables.
0.05 was used as the level of significance.

4 | FINDINGS

Each of the 60 patients included in the study was
followed for 2 months. Patients did not experience any
loss. There was no statistically significant difference
between the blood glucose level and all the demographic
and clinical characteristics of the patients in the experi-
mental and control groups included in the study, and the
groups were homogeneous (P > .05). Although platelet
and blood glucose levels of the patients showed statisti-
cally significant differences (P < .05), it was found that
the measured values were within normal clinical limits
(Table 1). When the initial observation results of the pres-
sure wound were evaluated using PUSH, it was found
that there was no statistically significant difference
between the pressure ulcers of the patients in the experi-
mental and control groups, and the groups were homoge-
neous (P > .05) (Table 2).

In the study, no statistically significant difference was
found between the mean PUSH scores in the pressure
ulcer in the control group with SP dressing after the first

FIGURE 3 Condition of the pressure ulcer PRP gel dressing at
1st observation and 20th observation

dressing (1st observation) (Figure 1) and at the end of the
second month (20th observation) (P > .05) (Figure 2). In
the 20th observation of gas dressing performed with SP, it
was found that mean PUSH area and tissue type scores
increased and exudate decreased (Table 3) (Figure 2). In
the PRP gel dressing, there was a statistically significant
difference between the mean PUSH scores at the first
observation and at the end of the second month
(P < .001) (Figure 3). In the same table, in the 20th obser-
vation of the dressing performed with PRP gel, it was
found that the mean scores of the pressure wound area,
exudate, and tissue type decreased significantly
(P < .001) (Table 3) (Figure 3).
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TABLE 4 Amount and cost of material used in dressings

PRP gel dressing SP gas dressing
Material Unit price (TL)® Amount (piece) Total price (TL)* Amount (piece) Total price (TL)*
Injector (10 cc) 0.23 1200 276 1800 414
Disposable gloves 0.14 2400 336 3600 504
Blood tube 0.75 1200 900 0 0
Sterile gauze 0.14 1200 168 5760 806.40
Cotton band 2.00 1.65 3.30 9.55 19.10
Serum physiological (100 cc) 2.86 600 1716 1800 5148
Cotton (1 kg) 13.00 1 13 0 0
Alcohol (1 L) 40.00 1 40 0 0
Centrifuge device 6.01800 1 6.01800 0 0
Total 9.37030 6.89150

It was determined in accordance with the quotations received.

When the results of the 20th observation of the
experimental and control groups were compared, it was
determined that PUSH total area, tissue type, and exu-
date mean scores of the patients in the experimental
group decreased significantly and a healing was realised.
(P < .001).

The consumables used for dressing with SP and their
cost are shown in Table 4. According to this, at the end of
2 months, the cost of dressing with SP was found to be
6.891.5 TL and the cost of dressing with PRP gel was
3.352.3 TL (Table 4). Centrifugal device was used for
dressing with PRP gel but the centrifugal device has
bought just one time for hospital. The total cost was cal-
culated as 9.370 TL with this 6.018 TL centrifuge.

5 | DISCUSSION

The risk of developing pressure ulcers increases in
patients who have undergone surgical procedures due to
the type of surgery, decreased mobility, and prolonged
hospital stay. Pressure ulcers lead to secondary infection
in these patients and prolong the hospitalisation period
and increase the cost of treatment. In this respect, the
type and quality of care for pressure ulcers is of great
importance.>**

When the literature on pressure ulcer healing is
examined, it is seen that the most commonly used
method for the maintenance of pressure wound is gas
dressing with SP and many research studies have been
carried out about this method.?>?® On the other hand,
the number of studies performed with PRP is not suffi-
cient, and in this small number of studies, it has been
reported that PRP gel accelerates the healing of pressure

wounds and surgical wounds.””*® Although there is no
research on this subject in our country, the insufficiency
of the sample number and the lack of empirical research
studies in the world have attracted attention.

In this experimental study using PUSH, it was found
that the mean PUSH score decreased significantly in the
pressure sores with PRP gel dressing after 20th observa-
tion (P < .05). In addition, it was found that PUSH total
score averages increased after 20th observation of gas
dressing with SP. Hon et al observed diabetic wounds,
pressure wounds, and venous wounds and reported that
the PUSH scale is a valid measurement tool in measuring
wounds.*

In this study, it was found that there was no signifi-
cant difference between the first observation and the last
observation in the control group in terms of means PUSH
score evaluating ulcer healing (P > .05). This finding
reflects that SP dressing has no positive effect on wound
healing. In a systematic review of two experimental stud-
ies by Moore and Cowman, no significant improvement
was observed in the pressure ulcer dressing results with
SP.*° Payne et al also compared SP with gas dressing and
dressing with modern foams in pressure ulcers, and
reported that there was no significant difference in
healing in both types.*’ Griffiths et al emphasised that
there is no difference between SP and drinking water in
terms of ulcer healing and protection.>® The findings of
this research and previous years are in parallel.

In the current study, a statistically significant differ-
ence was found between the 1st and 20th observation in
the wounds of the experimental group (P < .001). This
finding shows that in stage II pressure ulcers, dressing
with PRP gel heals pressure ulcers in a short time. This
finding is also in line with the results of previous
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research. Torrecillas et al reported positive pressure
healing as a result of pressure ulcer dressings performed
with PRP every 3 days for 8 weeks.>® Likewise, Tendas
et al reported improvement in ulcers following PRP
application to pressure ulcers nine times during
4 months.** Raslan et al applied PRP to chronic wounds
in 24 patients, including pressure ulcers, and reported a
significant improvement.* In a study conducted by
Kakudo et al it was seen that there is a complete healing
in the chronic ulcers including pressure ulcers after
dressing with PRP gel.

In this study, a statistically significant improvement
in tissue type was observed with the reduction of exudate
area and decrease in the amount of exudate and increase
in epithelization (P < .001). However, the pressure ulcer
did not heal as a result of SP dressings. Moreover, an
increase in area size, worsening of tissue healing and
decrease in exudate amount were determined. Singh et al
performed an experimental study in 2014 with 25 patients
and applied SP and PRP to pressure sores.> In this study,
it was reported that ulcer healing was faster in patients
with PRP dressing than patients with SP dressing.*® In a
study conducted by Mazzukko, it was found that almost
all of the chronic ulcerss healed after PRP gel wound care
compared to ulcer care with SP.>” Anitua et al reported
that 72.94% of pressure ulcers were healed in the PRP
experimental group and 21.48% in the control group
treated with conventional methods (P < .05).*® Rappl
found 53.81% healing in PRP application for 20 weeks in
20 patients who developed pressure ulcers due to spinal
cord injury.* In a study conducted by Sell et al on three
patients’ pressure sores, it was reported that the vascular
structure of wounds and granulation tissue formation
accelerated after PRP application.*® It is seen that the
findings obtained from this current study are in line with
all the studies conducted at different times in previous
years. According to these findings; “H1: PRP gel dressing
and pressure wound healing process results are more pos-
itive than SP dressing.” hypothesis was confirmed.

It is known that pressure ulcers prolong hospital
duration and increase costs.*' The high treatment burden
and the prolongation of the healing process are among
the most important factors that increase the cost. In this
study, it was found that the cost of consumables used in
the PRP gel dressing group was lower than the cost of
consumables used in the SP and gas dressing group. The
cost of the centrifuge and the cost of the dressing with
PRP gel was 9.352.3 TL and the cost of the SP dressing
group was 6.891.5 TL. However, considering that the cen-
trifuge device is taken to the hospital once, it is notewor-
thy that the total annual cost of dressing alone will be
lower in the group dressed with PRP gel. Moreover, given
that the wound healing is accelerated with PRP gel, it

cannot be denied that other treatment and care costs will
decrease and the workload of health professionals will
decrease in parallel with the shortening of hospitalisation
period of the patient.

According to the results of Dougherty's application
of PRP gel in non-healing diabetic wounds, it was
emphasised that PRP gel improves the quality of life and
when it calculates the 5-year cost, it is the lowest costing
method compared to other types of care.*” In the study
of El-Nagar comparing PRP with negative pressure ulcer
therapy in wound care; it was stated that both methods
had the same effect on ulcer healing; however, PRP was
a less costly and more easily applicable method.** In his
study, Shaheen argued that classical methods were
insufficient in non-healing wounds, and that mainte-
nance with PRP was easy, effective, and cost-effective.**
In a study conducted by Cobos et al in diabetic foot
ulcers in 2015, it was reported that the PRP method was
less costly and more effective.*> In the results of Tor-
recillas et al study on a single long-term non-healing
pressure wound, it was noted that PRP gel heals the
wound and its cost is lower.>® In line with these data,
the results of the current research and the previous
research are in line with the hypothesis that the cost of
dressing with H1: PRP gel is lower than the gas dressing
with SP.

In line with these results, expanding the use of
platelet-rich plasma gel in patients with stage II pressure
ulcers, evaluating the effects of dressing using traditional
dressing with SP and gas dressing using PRP gel, the
effects of allergic reaction on pressure ulcers, and the
effects of pain on satisfaction of nurses and patients,
investigating the effect of platelet-rich plasma gel on
treatment and maintenance costs, carrying out future
research in a larger sample group and carrying out future
research investigating the effect of PRP gel on the healing
duration of pressure ulcers with patients in different
stages may be proposed.
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