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DOES PLATELET-RICH FIBRIN ENHANCE HEALING OF BURN
WOUNDS? OUR FIRST EXPERIENCES AND MAIN PITFALLS 

LA FIBRINE RICHE EN PLAQUETTES AMÉLIORE T’IL LA CICATRISATION
DES BRÛLURE ? PREMIÈRE EXPÉRIENCE ET PRINCIPAUX ÉCUEILS

Schulz A.,* Schiefer J.L., Fuchs P.C., Kanho C.H., Nourah N., Heitzmann W.

Department of Plastic Surgery, Hand Surgery, Burn Center, University of Witten/Herdecke, Cologne-Merheim Medical
Center (CMMC), Cologne, Germany

SUMMARY. Recent research found that enzymatic debridement clearly improves long-term scarring in
burns. By reducing the spontaneous wound-healing period, scarring might be optimized. The latest publi-
cations show that wound healing can be accelerated by the application of platelet-rich fibrin (PRF). However
to date no study that evaluates PRF treatment in burn wounds following enzymatic debridement has been
published. We conducted a single-center prospective observational trial treating ten patients with partial
thickness to deep dermal burns after enzymatic debridement with PRF. After wound treatment, the dressing
remained untouched for five days. For wound healing, we compared different dressings and treatment opti-
ons. Minimum pain and no signs of infection were observed during any of the treatments. Physicians were
able to learn the manufacture of PRF quickly. For two early treatments, skin grafting was required. In one
case, the dressing was removed too early. In a second case, the wait for spontaneous wound healing was not
long enough. After a standardized treatment procedure was set, we found that results were clearly improving.
Mean healing time of seven wounds treated with Suprathel® dressing was 18 days (min 9 days, max 21
days). PRF application might be useful to reduce healing time in partial thickness to deep dermal burn
wounds that heal spontaneously after enzymatic debridement. Thus, scarring can be improved.

Keywords: platelet-rich fibrin (PRF), enzymatic debridement, partial thickness, deep dermal burn, reduction
of healing time 

RÉSUMÉ. Les données récentes indiquent clairement que le débridement enzymatique (DE) diminue nettement
les séquelles de brûlure, en accélérant leur cicatrisation (et l’on sait que la France est le seul pays d’Europe où
cette technique est inutilisable, NDRLF). Les dernières publications montrent que cette cicatrisation peut être
accélérée par l’utilisation locale de Fibrine Riche en Plaquettes (FRP). Cette technique n’a pas encore été éva-
luée couplée au DE. Nous avons évalué ce couplage auprès de 10 patients victimes de brûlures des 2èmes degrés
intermédiaire et profond, le pansement étant laissé en place 5 jours après DE+PRP, plusieurs options ayant été
essayées. La douleur restait minimale et aucune infection n’a été observée. Les praticiens ont facilement appris
la préparation de FRP. Deux échecs ont été observés en début de série (nécessité de greffe). Dans un cas, le
pansement a été enlevé trop précocement. Dans l’autre, la greffe a été décidée trop rapidement. La standardi-
sation subséquente du protocole en a nettement amélioré les résultats. Le délai moyen de cicatrisation de 7 pa-
tients sous Suprathel® était de 18 j (9- 21). La FRP pourrait être utile à réduire le délai de cicatrisation des
brûlures intermédiaires à profondes après débridement enzymatique et ainsi en limiter les séquelles.

Mots-clés: fibrine riche en plaquettes, débridement enzymatique, brûlures intermédiaires à profondes, délai
de cicatrisation
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Introduction

Post-burn scarring is one of the greatest unmet
challenges in burn treatment.1 It has been found that
more than 40% of patients following burn injury are
not satisfied with their scars. In particular, facial scar-
ring and scarring of the hands can stigmatize patients
for life. Thus, approximately 15% of all burn patients
cannot return to work, despite having completed re-
habilitation.2 Wound debridement is the initial step
in the treatment of deep burn wounds.3 The long-term
aesthetic outcome depends on the amount of vital tis-
sue that can be preserved.4-8

Since the 1970s, tangential excision followed by
skin grafting has been the gold standard in the debri-
dement of deep dermal and full thickness burn
wounds.9 However, results have not been satisfying
regarding aesthetic and functional outcome.

In 2012 NexoBrid® (MediWound, Rüsselsheim,
Germany), a new debridement agent based on a mix-
ture of proteolytic enzymes, was introduced in the
European market. Various studies found that this new
debridement technique was much more selective than
surgical tangential debridement.10-15 In a previous
study on facial and hand burn injuries the selectivity
of enzymatic debridement could be proven. By pre-
serving vital tissue, the majority of these burn
wounds healed spontaneously without skin graf-
ting.13,16 Thus, long term scar quality in partial thick-
ness to deep dermal burn wounds was found to be
improved compared to traditional surgical tangential
debridement.17,18

Although debridement has been clearly improved
by the use of NexoBrid®, severe burns of the face and
hands still leave mild to moderate scarring, and the
risk of hypertrophic scarring remains.6,18,19 Thus,
there is need for further improvement of the treat-
ment of severe burn wounds in general, with a special
focus on wound healing after enzymatic debride-
ment. Previous research showed that by reducing
complications within the healing process and by ac-
celerating the wound healing time, scar quality and
the risk for pathological scarring can be clearly im-
proved.1 In the recent past it was shown by various
studies that autologous platelet-rich fibrin (PRF) is a
biomaterial suitable for improving and accelerating
wound healing. PRF is commonly applied in den-

tistry for improving wound healing and bone rege-
neration. To the best of our knowledge, no study
exists to date that investigates if PRF might also be
suitable to improve wound healing in burn wounds
following enzymatic debridement. The current study
aims to answer this research question.

Materials and methods

The current study was reviewed and approved by
the Ethical Review Committee of the University of
Witten Herdecke, Germany (protocol no. 128/2017).
All patients were willing to take part in the study and
signed informed consent. 

Patient selection
Ten patients with severe burn wounds, which

were found suitable for enzymatic debridement,
were included in the prospective observational study
(Table I). Inclusion criteria were the following: (a)
participants must be at least 18 years old, in good
physical condition, both sexes, (b) enzymatic debri-
dement was performed efficiently, (c) after enzyma-
tic debridement wound depth was found to be partial
thickness to full thickness (d) patients signed infor-
med consent for application of PRF and participation
in follow-up examinations up to 12 months after the
initial treatment. Exclusion criteria were listed as (a)
lack of consent and agreement to participate in the
study and the required follow-up examinations, (b)
pregnancy or nursing and (c) skin injuries caused by
a long-term therapy with cortisone.

Burn depth was evaluated by an independent phy-
sician, who was not informed about the study as de-
scribed elsewhere.20,21 Wound healing was
documented closely until wound closure was com-
pleted (defined as less than 5% remaining defect).
Dressing changes, healing process, complications
and adverse events were precisely stored in a data-
base. All ten patients took part in the follow up exa-
minations.

Material
Platelet-rich fibrin (PRF) is a fibrin-based bioma-

terial, which is produced from autologous patients’
blood by centrifugation. PRF contains thrombocytes
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and fibrinogen type one. If tissue is injured through
a burn, thrombocytes are activated and migrate into
the wound bed. They release chemokines, cytokines
and growth factors, which are suitable to enhance
the complex process of wound healing.22-25 It was
shown that PRF promotes fibroblast proliferation,
collagen synthesis and supports a sustained release
of growth factors. The fibrin matrix plays an impor-
tant role in the therapeutic potential of PRF.23 Firstly,
the mesh structure captures cytokines and offers an
extracellular matrix, which promotes angiogene-
sis.26-28 By attracting neutrophils directly and via
beta2 integrin receptors, fibrin supports the immune
defense. Activated platelets are able to participate in
adaptive immunity, interacting with antibodies.29 In
addition, stem cells are trapped in the fibrin clot and
can support defect regeneration.30,31 Furthermore, fi-
brin covers the wound and epithelial cells can easily
migrate in the matrix. This ingrowth is enhanced by
fibrin, fibrinogen and growth factors.23,29 In current
clinical practice, PRF is not only used to stimulate
the healing of chronic and infected wounds but also
to promote bone regeneration.22,32

Treatment of the burn wound by PRF 
On the first day after admission, enzymatic de-

bridement was performed as described previously
(Fig. 1A-1C).6,9,33 After debridement was completed,
patients were asked to take part in the study if they
fulfilled the inclusion and exclusion criteria. 

Then, PRF was applied according to current treat-
ment guidelines one day after enzymatic debridement
(Fig. 2).6 The wound surface was rinsed with Pro-
ntosan® (Polyhexanid) (B. Braun, Germany) disin-
fectant solution before treatment. 

Autologous PRF was processed by the Vivostat®

system (Vivostat A/S, Denmark). Treatment was de-
scribed in detail by manufacturers’ instructions
(Fig. 3A). All products for PRF production were in-
cluded in the Vivostat® toolbox (Fig. 3B). Firstly,
120 ml of the patient’s whole blood was drawn in a
collection chamber, which had been filled with a
citrate solution beforehand (Fig. 3C). When the
chamber was filled with blood, a delivery syringe
filled with an acetate buffer was snapped in the
chamber. After that, the collection chamber was po-
sitioned in a fully automated Vivostat® processor
unit. By high centrifugation, the plasma was sepa-
rated out and transferred to the reaction chamber.
By a specific enzyme, fibrinogen was converted to
fibrin 1. Fibrin 1 adhered during the rotation process
to the wall of the chamber in a thin layer. It was then
transferred back into the collection chamber. Then,
PRF was mixed with the acid buffer in the reaction
chamber and released into the delivery syringe. Du-
ring the whole preparation process, temperature was
kept constant at 36 degrees Celsius. PRF was pre-
pared within approximately 25 minutes (Fig. 3D,
3E and 3F). Thus, the amount of PRF product was
around 5-6 ml (Fig. 4). In order to start PRF to form
a stable fibrin matrix on the wound surface, a solu-
tion with pH 10 was co-delivered during the appli-

Fig. 1 - Representative patient 6 with partial thickness to deep dermal
facial burn treated with Vivostat™ PRF: (A) facial burn at arrival; (B)
burn wound after mechanical cleaning; (C) application of enzymatic
debridement; (D) application of Vivostat™ PRF; (E) covering the
wound with Epicyte™ and a silicon layer; (F) second layer of cotton
gauze and external head bandage.

Fig. 2 - Vivostat™ PRF treatment: timeline of treatment procedure in-
cluding enzymatic debridement 
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cation. Both solutions were sprayed simultaneously
onto the wound surface (Fig. 1C, Fig. 4B and 4C).
Finally, all wounds were covered by a wound dressing,
a fatty and a cotton gauze and an elastic bandage.33 In
the current study two different dressings were used to
cover the wound surface. The first dressing was
Suprathel® (PolyMedics Innovations GmbH, Ger-
many), a synthetic, epidermal skin substitute that mim-
ics the properties of natural epithelium. The second
dressing was Epicyte hydro® (QRSKIN GmbH,
Germany), a hydro-active wound dressing made of
biotechnologically generated cellulose (Fig. 1E and
1F). Patients were asked to rate their pain on a 10-point
Likert scale (1 = no pain) and 10 = maximum pain).

Postoperative care and follow up examinations
The first dressing change was performed five

days after application. All patients were surveyed
closely until wound closure was completed (defined

as less than 5% remaining defect). A follow up ex-
amination was performed between 7 and 12 months
after the initial treatment. 

Results

Between June 2017 and October 2018, 10 partial
thickness to deep dermal burn wounds were first de-
brided enzymatically and afterwards treated with
PRF. Wounds were caused by flame (9 patients) and
by hot tar (1 patient). Patients’ age ranged between 19
years and 73 years (average age 52 years). Two pa-
tients were female and 8 patients were male (Table I).

Two study physicians who quickly picked up both
the handling of the device and the application of PRF
performed all treatments. PRF was applied between
the first day (six patients) and the second day (six pa-
tients) after debridement, and covered by a temporary
dressing. Initially, PRF processing had to be repeated
three times, because physicians had to understand the
handling of the device. In one case (patient no. 3),
due to poor vein conditions, not enough blood
(120ml) could be taken to fill the preparation unit.
Thus, PRF was not processed completely. The pre-
paration process had to be repeated. When PRF was
processed for patient no. 5, the physician forgot to
add the delivery syringe filled with an acetate buffer
to the collection chamber before positioning it in the
processor unit. Thus, the system displayed an error.
Unfortunately, the syringe could not be added at a
later stage. Therefore, a second collection chamber
had to be prepared and the process had to be restar-
ted. During the PRF preparation for patient no. 4, the
system displayed a sensor defect after the collection
chamber was positioned in the chamber. Although
the sensor was cleaned and the system was restarted,
the process could not be finished. Finally, the treat-
ment was repeated the next day. This time we made
sure in advance that both the collection chamber and
the chamber were completely clean (Table I).

In sum, treatment areas were the face and head
(three cases), hands (five cases) and upper extremity
(two cases). The application of PRF was performed
with minimal pain (1 out of 10/10-point Likert scale)
under analgesia with Metamizole (1g intravenous).
One treatment was performed under general anesthe-

Fig. 3 - Vivostat™ PRF treatment: (A) Vivostat™ toolbox and manu-
facturers’ instructions; (B) sterile table with content of Vivostat™ tool-
box; (C) blood taken from patient in Vivostat™ container; (D)
inserting Vivostat™ container in fully automated Vivostat® processor
unit; (D, E, F) PRF is processed within approximately 25 minutes by
centrifugation.

Fig. 4 - Vivostat™ PRF application: (A) approximately 5-6ml PRF
after centrifugation; (B) PRF and pH 10 solution are applied on the
wound by Vivostat® applicator unit; (C) PRF and pH 10 solution are
sprayed on the wound surface. 
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sia because the patient needed various additional sur-
gical treatments. This patient remained intubated in
the intensive care burn unit. Thus, PRF was applied
under analgosedation the following day. This patient
could not evaluate pain during the procedure. 

During healing time, we found no signs of infec-
tion in any case. However due to different wound re-
gimes, the course of healing and healing time was
quite different among the ten patients. 

Patient 2 was admitted with a partial thickness to
deep dermal burn on both dorsal hands of 2% TBSA
(total body surface area) after flame burn (Fig. 5A and
5B). After enzymatic debridement on day 2, PRF was
applied only on the left dorsal hand on day 3. After-
wards, both hands were covered with Epicyte hydro®.
The patient was asked to keep the Epicyte hydro®

dressing slightly moist by daily use of Prontosan® rin-
sing solution. Patient compliance was excellent but
the patient complained about the great effort. Epicyte
hydro® was changed every four to five days in our out-
patient clinic. Due to insufficient wound healing on
day 21 after initial treatment, the right dorsal hand
was covered by skin grafts (Fig. 5E). The wound on

the left hand was covered by Suprathel® dressing.
Wound healing was completed at day 30 after initial
treatment for both hands. After two months, the left
hand was superior regarding functional and aesthetic
outcome (Fig. 5F and 5G). 

Fig. 5 - Representative patient 2 with partial thickness to deep dermal
burn of both hands, who was treated with Vivostat™ PRF on the left
hand: (A) hand burn at arrival; (B) burn wound after mechanical clean-
ing; (C, D) result after enzymatic debridement; (E) wound healing at
day 21 after application of Vivostat™ PRF and Epicyte hydro; (F)
wound healing after spontaneous healing of the left dorsal hand and
skin grafting of the right dorsal hand, (G) good function and aesthetic
of the left hand after 2 months. 

Patient Age Accident Burn 
surface Burn depth Wound area 

Enzymatic 
debridement 
performed? 

Time accident / 
enzymatic 

debridement  

Time accident/ 
 application 

PRF 

Pain NRS  
(0-10) 

Wound 
healing Previous illness 

1 51 Flame 0.2 
Partial 

thickness - 
deep dermal 

Hand right Yes Day 2 Day 3 1(10) 21 Smoking 

2 54 Flame 2 
Partial 

thickness - 
deep dermal 

Hand left Yes Day 2 Day 3 1(10) 30 Renal insufficiency, 
cardiomyopathy, diabetes 

3 73 Flame 3 
Partial 

thickness - 
deep dermal 

Face Yes Day 2 Day 3 1(10) 9 COPD, smoking 

4 65 Flame 9 
Partial 

thickness - 
deep dermal 

Upper 
extremity right Yes Day 2 Day 4 1(10) 20 None 

5 41 Flame 1 
Partial 

thickness - 
deep dermal 

Hand right Yes Day 2 Day 3 1(10) 21 None 

6 47 Flame 4 
Partial 

thickness - 
deep dermal 

Face Yes Day 2 Day 3 1(10) 24 Smoking 

7 42 Flame 4 
Partial 

thickness - 
deep dermal 

Face and head Yes Day 1 Day 3 Analgosedation 17 Smoking 

8 67 Flame 1 
Partial 

thickness - 
deep dermal 

Hand right Yes Day 3 Day 5 1(10) 20 Smoking 

9 61 Flame 1 
Partial 

thickness - 
deep dermal 

Hand left Yes Day 3 Day 5 1(10) 20 Smoking 

10 19 Flame 1 
Partial 

thickness - 
deep dermal 

Lower arm 
right Yes Day 2 Day 3 1(10) 87 Smoking 

Table I - Ten patients with partial thickness to deep dermal burns were treated first enzymatically. Burn wounds were treated with PRF the day
after debridement.
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Patient 6 presented a partial thickness to deep
dermal burn on the face and neck, with a total of 4%
TBSA (Fig. 1A and 1B). Enzymatic debridement
was successfully performed the day after admission.
The next day, the wound was covered with Epicyte
hydro® after PRF had been applied (Fig. 1C - 1F).
The patient was asked to keep the wound bed moist
by applying Prontosan® rinsing solution on a daily
basis. First dressing change was performed five
days after initial treatment (Fig. 6A and 6B). After
13 days, the dressing could be reduced to the fore-
head, the temples and both ears (Fig. 6C and 6D,

Fig. 7A - C). As the wound healing was not com-
pleted at day 19 on the left ear and the left temple,
we decided to perform skin grafting on the temple
(Fig. 7F). On the left ear the cartilage was cut back,
allowing a skin suture (Fig. 7C). The further healing
process showed that the sheet graft on the temple
led to an aesthetically unpleasant scar. In some areas
the transplantation became detached and epithelia-
lization started from beyond (Fig. 7G). For that rea-
son, the graft was removed by ablative laser. Twelve
months after burn injury, the aesthetic outcome of
the burned areas on the face was satisfying, with a
visible scar solely in the area of the skin graft (Fig.
7D and 7H).

Patient 10 was admitted with a burn of 1% TBSA
on the right arm caused by hot tar (Fig. 8A and 8B).
After enzymatic debridement, PRF was applied the

next day and the wound was covered with
Suprathel®. Unfortunately, after hospital discharge
an external physician removed the Suprathel® dress-
ing before healing was completed. The wound bed
became dry. Thus, surgical tangential necrectomy

was necessary and the, then deeper, wound was cov-
ered with skin grafts (Fig. 8D). During the wound
healing, the graft got lost partially and the remaining
wound healed spontaneously (Fig. 8E and 8F). The
entire treatment until wound closure took 83 days. 

The remaining seven wounds were covered with
Suprathel® dressing after PRF application and healed

Fig. 6 - Wound healing in representative patient 6 with partial thickness
to deep dermal facial burn after treatment with Vivostat™ PRF: (A)
after removing external dressing at day 5; (B) after removing all dress-
ings at day 5; (C) after removing external dressing at day 13; (D)
wound healing at day 13; (E) scarring after 3 months; (F) scarring after
6 months; (G, H) scarring after 12 months.

Fig. 7 - Detailed wound healing in ear and forehead of representative
patient 6 with partial thickness to deep dermal facial burn after treatment
with Vivostat™ PRF: (A) deep dermal burn of left ear at admission; (B)
wound healing at the 15th day after enzymatic debridement and PRF
treatment; (C) surgical excision of dried cartilage and secondary wound
closure; (D) aesthetic outcome 12 months after initial treatment; (E)
wound situation on right temple at day 19 after PRF treatment; (F) sheet
graft transplantation; (G) scarring after 6 months; (H) outcome after
treatment with laser ablation 12 months after initial treatment.

Fig. 8 - Wound healing in the representative patient 10 with partial
thickness to deep dermal burn of the right arm: (A) burn wound at ar-
rival: (B) burn wound after mechanical cleaning; (C) reepithelializa-
tion under Suprathel® dressing; (D) wound healing after skin grafting;
(E) wound healing after partial loss of skin graft and spontaneous reep-
ithelialization; (F) aesthetic outcome 3 months after initial treatment. 
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without any complications (Fig. 9). After hand burns,
patients were advised by a physiotherapist how to
move the joints during healing time. The mean healing
time in the last seven cases was 18 days (minimal hea-
ling time 9 days, maximum healing time 21 days). Two
faces were found to heal faster (9 and 17 days) than the
remaining wounds on the upper extremity (Table I). All
patients were treated according to the standardized
treatment protocol. However, two wounds were debri-
ded on the second day after admission. Final wound
treatment was postponed due to additional treatments
of comorbidities in three cases (Fig. 2) while the wound
bed was kept moist by Prontosan® application. Long-
term functional and aesthetic outcome of the scars was
good in all cases (Figs. 9 and 10). 

Discussion

It was found that PRF is suitable to improve
wound healing in chronic wounds and can support
bone generation.23,25,31,34,35 Studies that evaluate how
PRF can affect healing of burn wounds following
enzymatic debridement are missing. In an observa-
tional study design, we treated ten partial thickness
to deep dermal burns with enzymatic debridement
and PRF in an observational study design.

Scientific background of platelet-rich fibrin
(PRF)

PRF is a concentrate of platelet-rich plasma pro-
tein derived from whole blood. By centrifugation,
red blood cells are removed. Autologous platelets
and leucocytes are present in a complex fibrin matrix
to accelerate the healing of soft and hard tissue. Pla-
telets are formed in the bone marrow from megaka-
ryocytes. They have a lifespan of between eight and
ten days and contain many proteins, platelet specific
and non-platelet specific. Moreover, many mole-
cules like collagen and thrombin insert into the
platelet membrane.36 The main function of platelets
is to contribute to haemostasis. A platelet plug is
formed and the coagulation cascade is started. When
the platelets are activated, they release 40 different
growth factors, cytokines and chemokines. The in-
teraction of these factors leads to angiogenesis, tis-
sue regeneration and killing of wound bacteria, and
allows the wound to heal in the long term.23,25,36-40

Handling of the preparation-unit and the Vivostat®
device

Initially, we found that medical staff picked up
the handling of the Vivostat® device quickly. The
treatment is explained in detail in the manufacturers’
instructions. However, it is essential to remember
that the pH4 acetate buffer has to be snapped into
the collection chamber, before the chamber is inser-
ted in the Vivostat® processor unit. If this important
step is ignored, the preparation process will be in-
terrupted at an early stage and cannot be started
again. Furthermore, it is important to insert the
chamber into the processor unit in the correct way.
This means that the preparation-unit has to be placed
in between metal spangling. Otherwise, the chamber

Fig. 9 - Wound healing in representative patient 8 with partial thickness
to deep dermal burn of the right hand: (A) burn wound at arrival after
mechanical cleaning; (B) reepithelialization under Suprathel® dressing
at day 13; (C) wound healing at day 18; (D) wound healing at day 20;
(E, F) aesthetic and functional outcome 7 months after initial treatment. 

Fig. 10 - Representative patient with partial thickness to deep dermal burn
of both hands, who was treated with Vivostat™ PRF on the left hand: (A)
hand burn at arrival; (B) burn wound after mechanical cleaning; (C, D) re-
sult after enzymatic debridement; (E, F) wound healing at day 21 after ap-
plication of Vivostat™ PRF and Epicyte hydro; (G) wound healing after
spontaneous healing of the left dorsal hand and skin grafting of the right
dorsal hand; (H) good function and aesthetic of the left hand after 2 months. 
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will be twirled during centrifugation process and the
processing will be stopped. In addition, the correct
centrifugation program should be chosen. The user
might choose between “Fibrin” and “Platelet” when
starting the centrifugation program. In order to pre-
pare PRF, “Platelet” is the right choice. When “Fi-
brin” is selected, the device prepares a fibrous tissue
glue, which is only suitable for gluing the tissue to-
gether without improving wound healing. In order
to prevent this selection mistake, a new type of pre-
paration-unit is going to be introduced in the market
in the near future. 

The total amount of 120ml blood has to be collec-
ted from the patient. If the preparation-unit is inserted
in the Vivostat® processor unit with a filling of less
than 120ml, the preparation process will not start or
it is interrupted. If the preparation-unit is not closed
correctly after the collection process, blood will es-
cape from the unit during the centrifugation process
and the processing will be interrupted. For collecting
120ml blood from the patient, the hemoglobin level
has to be checked in advance. In sum, inexperienced
users have to make sure that the preparation-unit is
used correctly following the manufacturer’s instruc-
tions, before starting the highly sensitive processing.
In our study, three treatments were needed to over-
come all problems mentioned above and to learn how
to use the Vivostat® device correctly.

Enhancement of wound healing
After enzymatic debridement is completed, the

wound is soaked overnight. The next day, PRF is ap-
plied. In order to guarantee an optimal wound hea-
ling, the wound surface has to stay moist until
reepithelialization is completed. Within the first five
to seven days after application, cytokines and
growth factors are released continuously. Activation
of thrombocytes happens step by step when they
come into contact with the wound surface while the
fibrin matrix is slowly reduced. Altogether, 40 dif-
ferent cytokines and growth factors are set free.
Among them, human beta-defensin-2 (hBD-2) sup-
ports wound healing by stimulating keratinocyte mi-
gration and proliferation and by modulating
angiogenesis.41,42

It was shown in various studies that by applying
PRF, granulation can be clearly increased and even

hard-to-heal wounds can achieve full healing or sig-
nificant reduction in wound diameter.32,37,38,43,44 PRF
is clearly superior to platelet-rich plasma (PRP),
which is well known to support wound healing. It
could be shown that in PRP platelet cytokines are re-
leased to quickly be built inside the fibrin matrix
during polymerization. Furthermore, PRP is pro-
duced in a double centrifugation process and mixed
with thrombin and calcium chloride.36 It was found
that thrombin, which is suitable to activate fibrino-
gen type 1, has a negative effect on reepithelializa-
tion. Thus, thrombin reduces wound healing
capacity. PRF prepared by the Vivostat® device does
not contain thrombin. During the centrifugation pro-
cess the plasma is divided from the resting blood ele-
ments. Instead of thrombin, the enzyme batroxobin
is used to eliminate fibrinogen type 1. After beco-
ming liquefied by adding a PH4 buffer, PRF can be
stored over a maximum period of eight hours before
it has to be activated. For activation, a PH 10 buffer
is added and the solution can be applied on the
wound surface.37,38,43,44

In our observational study we found proof that
even problematic wounds healed well when PRF
was applied. One more advantage is that by being
fluid and easy to spray on the wound surface, PRF
can even cover hard-to-reach and uneven wound
surfaces like the interdigital space and body cavities.
Moreover, various additional wound healing prod-
ucts and, for instance, stem cells or tranexamic acid,
can be applied simultaneously. Most cytokines and
growth factors are set free between 24 and 72 hours
after application of PRF.38 For that reason, no dres-
sing change should be performed in the first five
days after applying PRF to prevent PRF being re-
moved from the wound surface before thrombocyte
activation is completed. 

Prevention of wound infection
The majority of chronic wounds are colonized by

diverse bacterial species that prevent sufficient and
uneventful wound healing.45 For that reason, a suf-
ficient antimicrobial therapy is one important factor
facilitating wound healing.22 More than 40 different
cytokines and growth factors are released when
thrombocytes are activated step by step. Among
them, it was found that Vivostat PRF® can induce
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the antimicrobial peptides human beta-defensin-2
(hBD-2) and human beta-defensin-3 (hBD-3) in pri-
mary human keratinocytes in vitro and in vivo.46 An-
timicrobial activity can be found for hBD-2 against
bacteria, yeast and viruses.47-49 The release of these
proteins is increased more than 200-fold. Further-
more, platelet-released growth factors induce psori-
asin in keratinocytes. Psoriasin is a multifunctional
antimicrobial protein, which is expressed in ker-
atinocytes. It acts as bacteriostatic and bactericidal,
and it displays chemoattractant properties and regu-
lates keratinocyte differentiation after skin injury.50-53

Psoriasin supports wound healing, angiogenesis, in-
nate immunity and immune modulation.43,54 The
maximum release is reached after 24 hours and lasts
between five and seven days.38

In our study, we did not find any sign of infection,
though healing time was prolonged due to sponta-
neous healing (minimum healing time was 9 days,
maximum 87 days; Table I). By reducing infection
rates, spontaneous healing is fast and scarring might
be improved.55

Improvement of scar quality
Scar quality after severe burn injury can be opti-

mized by preserving vital tissue during the initial sur-
gical debridement and by making sure that the wound
healing process is fast, without any complications.1,55

Enzymatic debridement was proven to preserve the
maximum of vital tissue during the debridement
process.6,17,18 Wound infection is among the main
risks for scarring in deeper wounds due to prolonged
healing time.1 As discussed before, PRF can both ac-
celerate the wound healing process and reduce the
risk of infection during this period.37,38,43,44 For that
reason, it seems to be beneficial to apply PRF on the
wound surface after enzymatic debridement.

In the current observational study, we found that
scar quality was good regarding function and aesthet-
ics after seven and eight months (Fig. 9E and 9F, Fig.
7G and 7H) after spontaneous wound healing. How-
ever, we found that if we decided to perform skin
grafting early, results after skin grafting were inferior
compared to those wounds that healed spontaneously.
Some transplants were even lost (Fig. 8D and 8E).

In the current study, we found that Suprathel®

dressing was superior to Epicyte hydro®. The reason

was that the depth of burn wounds in this study was
at least partial thickness to deep dermal. Therefore,
they had to be kept moist during the whole healing
period when Epicyte hydro® was chosen as a dress-
ing. This required a high degree of patient motiva-
tion and was quite uncomfortable. However, wound
healing was comparable to those wounds covered
with Suprathel® dressing. One advantage of Epicyte
hydro® could be soaking it in disinfecting solution
before application. However, we did not find any
wound infection, regardless which dressing we
chose. In sum, more research is required to evaluate
which dressing gives best results in combination
with PRF on enzymatic debrided burn wounds.
Suprathel® shows some disadvantages because it is
an expensive dressing that creates an acidic wound
environment and keeps the wound from drying
out.56-58 However, these features are already fulfilled
by the application of PRF. For that reason, it has to
be questioned whether it is worth putting on such an
expensive wound dressing in these cases or if an al-
ternative dressing can be found. 

Conclusion

The current observational trial indicates that the
production process of PRF is convenient and can be
picked up quickly by inexperienced users. The ap-
plication is pain free and well tolerated by patients.
First experiences offer evidence to suggest that
wound healing is enhanced after enzymatic debride-
ment by PRF application and the risk of infection is
reduced. This might improve the aesthetic and func-
tional outcome in the long term.

Limitations
This observational study also has limitations. On

the one hand, only the first ten wounds, which we
treated with PRF, were evaluated. Among them, we
used two different dressings. Nevertheless, we in-
tended to present our initial learning curve and main
pitfalls of the treatment. We found that PRF appli-
cation after enzymatic debridement in partial thick-
ness to deep dermal burn wounds seems to be
suitable to reduce healing time and might prevent in-
fections. Furthermore, we presented a treatment al-
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gorithm over three days. It has to be taken into con-
sideration that PRF processing requires a physiolog-
ical haemoglobin level. For spontaneous wound
healing, patient compliance over a prolonged
wound-healing period is needed.

In a next step, treatment of partial thickness and

deep dermal burns after enzymatic debridement and
PRF application has to be evaluated on a larger scale
in a prospective clinical study with special consid-
eration to healing time and long-term scarring. This
study is currently being performed by our group and
will be presented in the near future.
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