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Objective: To demonstrate that the use of platelet-rich plasma (PRP) 

enhances both the quality of healing and the time required for wound 

healing at a skin graft donor site.  

Methods: Patients who had dermo-epidermal skin grafts taken from 

the thigh area were included in a prospective, randomised clinical 

study. PRP was applied to one donor site and then covered with 

Vaseline-impregnated, open-weave gauze and gauze, while the 

contralateral donor site on the other thigh served as a control and 

was covered with the open-weave gauze and gauze without PRP. 

Results: A total of 24 patients took part in the study, of which three 

developed infections and were thus removed from the study. Use of PRP 

reduced the wound healing time of the dermo-epidermal graft donor 

sites by a mean 17.8% and median 18 days.  On average, the treated 

donor sites healed in 14.9 days compared with 18.4 days for the control 

group. The median was 14 days  compared with 18 days in the control 

group  (p=0.026). In one patient, healing was slower on the side where 

PRP was applied. In 20 patients, healing of the donor site was 

accelerated where PRP was applied. 

Conclusion: The study demonstrated a beneficial effect of PRP, as 

healing time was shortened. Using PRP to heal wounds could be 

beneficial for patients for whom commonly available wound healing 

therapies have failed, as well as for high-risk patient groups for whom 

problematic wound healing may be expected.

Declaration of interest: The authors have no conflicts of interest. 

P
latelet-rich plasma (PRP) is defined as a 

autologous blood with a higher concentration 

of platelets than occurs in peripheral blood.1 

In clinical practice, the optimal concentration 

is considered to be approximately 2.5–5 times 

greater than the standard concentration in peripheral 

blood.2 PRP has been used therapeutically since the 

1980s,3 in many medical areas, such as maxillofacial 

surgery, stomatosurgery,4,5 orthopaedics,6 aesthetic and 

reconstructive surgery,7 burns medicine and other areas 

of medicine.8 

The effect of PRP is based on the vital role of platelets 

in haemostasis, angiogenesis, and the repair and healing 

of tissues. They are the first elements of the early 

inflammation response of the healing process.9 Platelets 

release molecules such as alpha-granules, dense granules 

and lysosomes, which contain a number of essential 

growth factors, cytokines, and signal and other factors.10 

Alpha-granules, containing growth factors such as 

platelet-derived growth factor (PDGF), insulin-like 

growth factor 1 (IGF1), transforming growth factor-beta 

1 (TGF-β1), vascular endothelial growth factor (VEGF), 

basic fibroblastic growth factor (bFGF) and epidermal 

growth factor (EGF), appear to be the most important 

for the healing process.11 

growth factors ● platelet-rich plasma ● thrombocytes ● wound healing

Catecholamines, histamine, serotonin, dopamine 

and calcium ions (also contained in platelets) may play 

a significant role in the healing process. This mainly 

consists of increasing the permeability of capillaries and 

activating the inflammation response.12 In order for all 

of these factors to be released, the platelets must be 

activated.13 Activation occurs either through adhesion 

to and contact with endothelium molecules or through 

contact with thrombin and thromboxane A2.14 

Approximately 95% of pre-synthesised growth factors 

are released within 10 minutes of activation of platelets 

and the remaining 5% are synthesised and released 

during their remaining lifetime (5–10 days).13,15  

The aim of this study is to demonstrate that the use of 

PRP enhances both the quality of healing and the time 

required for wound healing at a skin graft donor site.

Method
This prospective, randomised clinical study was 

conducted with patients who had undergone collection 

of a dermo-epidermal skin graft. The inclusion criteria 

were patients aged 18–95 years, with the possibility of 

collecting a dermo-epidermal skin graft from both legs. 

Exclusion criteria were American Society of 

Anaesthesiologists (ASA) physical status classification of 

four (ASA 4) and higher, patient non-adherence, patient 

undergoing anticoagulation therapy, and healing 

complicated by infection (Table 1). 

Ethical approval

This study project has been approved by the Ethics 

Committee of the University Hospital in Hradec Kralove 

(reference number 201107 S44P). All patients provided 

written informed consent to participate in the study.
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Donor and skin graft sites

After taking a dermo-epidermal skin graft, the donor 

site was selected as a suitable model for examining 

wound healing as it constitutes a clean wound with a 

clearly defined depth. Collection was performed by 

electric dermatome (Aesculap, Aesculap Inc., B. Braun, 

US) on both sides at the same location, size and depth 

(0.2mm for all donor skin grafts). 

After fulfilling the inclusion criteria, each patient 

underwent collection of a dermo-epidermal skin graft 

from each lower limb thigh region. The healing process 

of the donor site was supported by autologous PRP. For 

each patient, we used PRP on one side only and 

compared its speed of healing with that of the other 

side. The result was therefore not distorted by other 

factors, such as comorbidity, which could influence 

healing speed and often have a crucial influence on the 

wound healing process.

Collection of platelet-rich plasma

A test set (TropoCells, Estar Technologies Ltd., Israel) 

and centrifuge were used to prepare the PRP. The PRP 

was collected from the patient’s peripheral blood before 

surgery. From 10ml of venous blood 2–3ml of PRP were 

obtained. Venous blood was collected into a vacuum 

tube with anti-coagulant (adenine citrate dextrose ) and 

separation gel (pore size 10µm). Erythrocytes, platelet-

poor plasma (PPP), and platelets were separated after 10 

minutes of centrifugation at 3600 revolutions/minute 

(RPM). Excess plasma (3ml) was collected and the 

remaining plasma was mixed with the platelets. 

The resulting PRP was separated using a special 

filtration tube and evenly applied topically using a 

syringe onto the surface of the entire donor site (Fig 1). 

Upon contact with the donor site, the PRP gelled in 

1–2 minutes. The gel was left to work for at least five 

additional minutes. The wounds on both sides were 

covered in the standard manner using the same number 

of ointment (Vaseline)-impregnated open-weave gauze 

(first layer) and gauze squares (second layer). The side 

upon which the PRP was applied was randomly selected 

before surgery using the envelope method. Wound 

dressings were regularly changed, usually every second 

day, sometimes more often when it was necessary, until 

completely healed. On the second day after surgery, the 

outer gauze squares were removed and only the 

ointment-impregnated open-weave gauze and inner 

square were left. Subsequent dressing changes were 

performed in the same manner, always replacing the 

outer layers of dry gauze squares. 

The wounds were inspected every day and records were 

made in a prepared table of any seeping, presence of 

odour, change in surrounding skin, or loss of the covering 

(for example, due to falling off). Once the donor site 

healed, it was possible to remove the covering completely.  

The day when the covering could be removed 

completely and a fully-healed donor site was present 

under the dressing was recorded precisely. Potential 

development of infection at the donor site, which 

Table 1. Demographic parameters of investigated patients

Characteristic Gender

Male Female

Number, n 9 15

Excluded, n 0 3

Mean age of those included, years (range) 60.44 (18–91) 70.13 (55–84)

Wound 

aetiology

Trophic (vascular, diabetes) 5 12

Trauma 3 0

Burn injury 1 0

Fig 1. Application of platelet-rich-plasma (PRP) on donor site     

Fig 2. Patient number 21, 16 days after surgery, platelet-rich-plasma (PRP) 
applied on left thigh
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would necessitate early removal of the dressing, was 

also monitored. If, after spontaneous removal of the 

dressing from the donor site (for example, if the dressing 

fell off), and there remained an area not covered by 

epithelium, two surgeons determined independently 

the percentage of unhealed area and the resulting 

percentage was the average of the two scores. The day 

when complete healing occurred (i.e. the donor site was 

completely covered with epithelium) was recorded 

(Fig 2). During the treatment, photo documentation 

was taken and continuously evaluated. Clinical 

evaluation was performed by surgeons who had not 

performed the skin-graft operation. 

Statistical analysis

Results were analysed using the statistics software 

SigmaPlot 13.0 (SystatSoftware Inc., US). The methods 

Table 2. Patients’ individual skin donor graft healing time with and without platelet-rich-plasma (PRP)

Patient 

(number)

Healing with PRP

(days)

Healing without PRP

(days)

Healing 

acceleration (%)

Days of acceleration

(days)

Complication

1 14 28 50 14 No

2 10 14 29 4 No

3 33 40 18 7 No

4 14 21 33 7 No

5 21 21 0 0 No

6 15 20 25 5 No

7 12 15 20 3 No

8 10 12 17 2 No

9 9 11 18 2 No

10 12 17 29 5 No

11 16 13 –19 –3 No

12 13 15 13 2 No

13 14 18 22 4 No

14 16 20 20 4 No

15 16 18 11 2 No

16 14 16 13 2 No

17 14 22 36 8 No

18 11 11 0 0 No

19 22 22 0 0 No

20 16 19 16 3 No

21 10 13 23 3 No

22* 22 42 48 20 Infection

23* 30 30 0 0 Infection

24* 40 40 0 0 Infection

 *Excluded patients

were selected by the software and parametric or non-

parametric methods for one-way ANOVA (analysis of 

variation, Shapiro-Wilk, Kruskal-Wallis and Tukey Test). 

The level of statistical significance (p≤0.05) has 

been included.

Results
A total of 24 patients were included in the study 

(Table 1). Indications for performing skin autografting 

included burns (n=1), traumatic wounds (n=3), or hard-

to-heal lower leg wounds (n=20). Of the total number 

of patients, three developed infections and were thus 

removed from the study (Table 2). 

The results were evaluated using statistical methods 

(one-way analysis of variance at the p=0.026 level of 

significance). Healing of the donor site was accelerated by 

a mean of 17.8% (a median of 18 days). The PRP-treated 
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donor sites healed in a mean of 14.9 days, compared with 

a mean of 18.4 days for the non-PRP-treated control 

group. The median was 14 days compared with 18 days 

for the non-PRP-treated control group (Fig 3). 

Slower healing on the side where PRP was applied (on 

average 16 days with PRP versus 13 days without PRP) 

was observed in one patient. In 17 patients, healing of 

the donor site was faster on the side where PRP was 

applied (on average 14.2 days with PRP versus 18.8 days 

without PRP). In three patients, healing of the donor 

site with PRP was the same as that of the control group 

(on average, 18 days for both PRP and non-PRP goups).

Discussion
There currently exists a wide range of wound treatment 

options such as hydrocolloids, hydrogels and alginates. 

In certain patient groups, wounds may not heal 

successfully despite treatment or may take a long time 

to heal. A possibility for preventing such complications 

is to treat the wounds using PRP. The beneficial effects 

of PRP on healing bone as well as soft tissues have been 

demonstrated in many studies.16–20 Similarly, a number 

of in vitro studies have demonstrated a clearly beneficial 

effect of PRP in the healing process.21 On the other 

hand, in some in vivo studies, this effect has not been 

clearly demonstrated.22,23

A key reason for these conflicting findings that wound 

healing is such a complex and time-variable process, 

merely increasing the concentration of growth factors 

present does not necessarily result in faster healing even 

though it facilitates healing generally.11 We therefore 

decided to test whether PRP has a beneficial effect on 

wound healing in a clinical study. After taking a skin graft, 

the donor site is a clearly defined wound. By using 

essentially the same wound of the same patients for the 

control and treatment groups, we eliminated other factors 

which could influence healing. According to available 

studies, the donor site is healed when the surface is 

completely re-epithelialised, there is no exudate, and no 

pathological scar formation.24 In the evaluation of 

healing, an experienced observer, as used in this study, is 

considered to be faster, cheaper and as efficient as a 

computer programme, which can be also used.25,26

The established method at our facility for donor site 

wound healing after a dermo-epidermal graft is to apply 

gauze with paraffin and a sterile covering. Although 

some studies have confirmed that other materials such 

as alginates can be beneficial for patients in terms of 

reduced postoperative pain and increased healing 

speed,27 other studies have shown that gauze with 

paraffin is not merely an effective but also a cost-

effective method for healing the donor site.28 This 

method did not allow us to apply PRP on the wound 

more than once. However, our study demonstrated that 

a one-off application is sufficient. 

Every wound dressing change has also a negative 

impact on wound healing by: 

 ● Possible traumatisation of soft tissues on the surface 

of the wound 

 ● Decreasing the temperature of the wound tissue  

 ● Increasing the risk of microbial contamination. 

A clean donor site heals in about 10–14 days. It took 

15–40 days in many of our patients, which can be 

explained by their higher age and wider comorbidities 

(Table 1).

PRP that is applied topically on the wound has a triple 

effect on healing. First, there are the growth factors that 

are stimulated and which accelerate wound healing.29 

Secondly, there is fibrin, which causes jellification 

thanks to a fibrin net and helps to stop bleeding. Finally, 

there is the antimicrobial effect of PRP.30,31

In this study, PRP preparation took approximately 

10 minutes. As this can be performed in parallel with 

the patient’s surgery, the procedure time is therefore not 

extended. Application of PRP to the donor site, waiting 

for its jellification and allowing time for the PRP to work 

entails adding approximately 10 minutes to the time in 

surgery. Given the benefit to the patient, we regard this 

time factor to be acceptable. 

In three patients in our study, healing was as fast for 

the control wound as it was for the PRP-treated wound. 

In one patient, the healing was actually slower where 

the treatment was applied. We attribute this fact to 

either a failure in the PRP preparation or complicated 

wound healing. For the patients who developed 

infections and had to be removed from the study, no 

connection was found between use of the PRP and 

development of the infections. All the infections first 

occurred on the side where PRP was not used and only 

subsequently (after several days) on the donor site where 

the PRP was used. Faster healing of the wound where 

PRP was used and the related lower wound secretion 

observed (though not formally evaluated) in comparison 

with the non-PRP-treated control group may be one of 

the reasons why infection could have developed. 

Our study confirmed the beneficial effect of PRP in 

accelerating wound healing. Nevertheless, our results 

also confirm that even though PRP use accelerates the 

healing process, that acceleration is not sufficiently 

Fig 3. Time period of skin healing of donor graft with and without 
platelet-rich-plasma (PRP) 
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substantial for PRP use to be the method of choice for 

healing wounds. We also believe that PRP use will not 

lead to complete elimination of complications, such as 

delayed healing or infections, in the wound healing 

process. It may nevertheless reduce such complications 

by accelerating wound healing. 

Limitations

The main limitations of the study were its small sample 

size and the short length of time for follow-up of patients.

  

Conclusion
Use of PRP is an experimentally and clinically verified 

method of wound healing. Although the time factor in 

preparation is not negligible, considering the benefit it 

may bring to patients with certain indications, PRP 

preparation is a viable choice for treating wounds. This 

was demonstrated by the results of our study. Because 

of the significant role of growth factors in the wound 

healing process, PRP use appears to be one possibility 

for accelerating wound healing or facilitating healing 

when the healing process is slowed or suspended (for 

example, in the case of surgical or traumatic wounds or 

burns). Further studies on the use of PRP in such 

patients may show beneficial effects.

To provide clear proof of the methodological 

advantages of using PRP and its introduction into 

everyday clinical practice, additional prospective 

randomised studies with higher numbers of patients 

will be needed. JWC

Reflective questions  

 ● What is platelet-rish plasma (PRP) and what are its effects on wound healing?

 ● How much blood is needed to yield 2ml of PRP?

 ● Name two growth factors in released for platelets. What is their relevance to 

wound healing?
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