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Platelet-rich fibrin (PRF) as modalities therapy
of venous ulcer
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ABSTRACT
Introduction: Stasis/venous ulcers are defined as ulcers which do
not completely heal within 3 months and generally occurred over
the age of 40 years or younger. Conventional treatment requires a
long period of time. New therapy using platelet-rich fibrin (PRF)
can accelerate healing.
Case: A serial cases of venous ulcers. The first case, a 17-yearold woman, was diagnosed with the right leg venous ulcer for 6
months, was treated with PRF every week and wound closure
occurred at the 4th week. The second case was an 85-year-old man,
diagnosed with venous ulcer at right pedis since 7 years ago, and
was treated with PRF. The wound healed within seven weeks.
Discussion: Stasis ulcers are chronic ulcers that sometimes require

long hospitalization and prolonged treatment, and it affects the
socio-economic and quality of life of the patients. Platelet-rich
fibrin (PRF) is autologous blood that is rich in fibroblast growth
factor (FGF), vascular endothelial growth factor (VEGF), plateletderived growth factors (PDGFs), transforming growth factor-beta
(TGF-β), epidermal growth factor (VEGF), and insulin-like growth
factor-1 (IGF-1) which can help accelerate wound healing without
hospitalization. This method has been carried out in several
countries, with wound healing occurred at week 15th.
Conclusion: There have been 2 reported cases of venous ulcers
treated with PRF and achieved wound healing after 4 weeks (first
case) and 7 weeks (second case) of therapy.
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INTRODUCTION
Chronic ulcers are defined as sores in the leg
area that do not show recovery after 3 months
of treatment or are still not recovering after 12
months.1 Commonly, leg ulcers are caused due to
abnormalities of the veins, abnormalities of the
arteries, neuropathy, and malnutrition.2,3 Venous
ulcers or static ulcers, is one of the most common
variants of chronic ulcers.1,2 Venous ulcers are the
most common cause of lower limb ulcers, about
1% at the age of under 65 years and increase to 4%
when seen at 65 years.3,4 Venous ulcers can affect the
quality of life of the patient both in socio-economic
and social.1,2,3
Management of venous ulcers and other chronic
ulcers includes; debridement, use of wounddressing, infection control, off-loading of localised
pressure, overcoming malnutrition conditions,
and reconstructive surgery.3,4 If the ulcer does not
respond to standard therapy, advanced therapy can
be given, one of them is by applying topical growth
factors. Platelet-rich fibrin (PRF) as one of the
newest modalities being developed at present.4,5
Platelet-Rich Fibrin comes from autologous
blood and is a second-generation platelet-

concentrate containing Fibroblast Growth Factor
(FGF), Vascular Endothelial Growth Factor
(VEGF), Platelet-Derived Growth Factors (PDGFs),
Transforming Growth Factor Beta (TGF-β),
Epidermal Growth Factor (EGF), and insulin-like
Growth Factor-1 (IGF-1) which are reported to be
helpful in accelerating wound healing.
Following were reported several cases of venous
ulcers treated with PRF. These cases were reported
to increase knowledge about the benefits and results
of PRF therapy in venous ulcers.

CASE
Case I: A 17-years-old woman, complained of
wound, filled with pus on the right ankle since
6 months ago. The patient was treated with
debridement. However, no improvement was
noted. Wound culture was performed, showed
Pseudomonas aeruginosa. Doppler ultrasound
examination was performed, showed right inguinal
chronic venous hypertension. The patient was
diagnosed with the venous ulcer over the right
leg. Patient was given antibiotic and chlorhexidine
compress topically. After infection was resolved,
patient was then treated with PRF once a week. In
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the fourth week, improvement was noted, wound
closed and decrease in size (Figure 1a-1c).
Case II: An 85-years-old male came with chief
complain of wound over his right foot since 7
years prior to consult. Lesion initially started with
small wound, which increases in size overtime.
This lesion disrupted the patient’s activities. Upon
consultation, doppler ultrasound was performed,
showing bilateral chronic venous insufficiency
accompanied by slow flow arterial disease. The
patient was diagnosed with varicose vein over the
right foot. Debridement of the lesion was then
performed. Patient was given PRF therapy once a
week, which showed improvement on the 7th week
(Figure 2a-2f).

DISCUSSION
Venous ulcers are generally located in the medial
malleolus. This ulcer is a chronic ulcer that is
difficult to cure.1,3 Some risk factors for venous
ulcers are age, female sex is more common than

Figure 1a. Ulcer upon first consultation.
Figure 1b. PRF result after centrifugation.
Figure 1c. Improvement of ulcer on the 4th week of treatment.

Figure 2a. Ulcer upon first consultation.
Figure 2b & c. PRF was placed on the ulcer,
Figure 2d. Follow up after 3rd week showed healing of the ulcer.
Figure 2e. ollow up after 6th week.
Figure 2f. Follow up after 7th week showed closure of the ulcer.
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men, obesity, trauma, standing for a long period
of time, congenital abnormalities of blood vessels
that are most often caused by venous hypertension,
deep vein thrombosis (DVT), phlebitis and blood
clotting factor abnormalities.3
Seventy percent of clinical manifestations of
venous ulcers are characterized by the location
of the ulcers in the medial area of the ankle,
superficial, irregular border, wound base is covered
by of granulation tissue, swelling, exudate, allergic
reaction, may presents, lipodermatosclerosis
characterized by changes in skin colour such
as erythema and hyperpigmentation, pain that
decreases when legs are elevated.4 The above
symptoms are not found in ulcers due to arterial
disorders, which the pain are felt continuously.5
In both cases, the history showed complaints
of trauma to the lower limbs that did not heal for
more than 3 months. Physical examination revealed
a solitary ulcer. Investigations conducted with
Doppler ultrasound in both cases found venous
disorders, based on this examination the first and
second cases were diagnosed with venous ulcers.
The main target in the treatment of ulcer
therapy is wound closure. Treatment for venous
ulcer therapy is still a challenge because ulcers tend
to be difficult to heal with conventional treatment
and when using other modern modality require
more expensive costs and a longer period of time,
so there’s a need for other therapeutic modalities
for this condition. Platelet-rich fibrin (PRF) is a
promising therapy for wound closure. Platelet-rich
fibrin was first developed in France by Choukroun
and colleagues in 2001 and is used in oral surgery
therapy. Then began to be developed as a therapeutic
modality for ulcers since 2004.5 In several studies,
the application of PRF has been reported to be
effective in accelerating healing time in ulcers.4,5,6
Platelet-rich fibrin (PRF) is autologous blood
which is rich in growth factors which can help
in accelerating wound healing. In terms of cost,
the PRF does not use large costs and in terms of
technical PRF does not require special skills so that
it can be applied easily and have promising result.
The protocol for making platelet fibrin is quite
simple, by taking blood around 5 ml and centrifuged
at a speed of 3000 rpm for 10 minutes. Then 3
layers will be formed, the second layer is rich in
fibroblast growth factor (FGF), vascular endothelial
growth factor (VEGF), platelet-derived growth
factors (PDGFs), transforming growth factor-beta
(TGF-β), epidermal growth factor (EGF), and
insulin-like growth factor-1 (IGF-1). This method
is widely used in some countries for the treatment
of acne scars, ageing and ulcers without side effects.
Besides PRF also contains fibrin, fibronectin and
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vitronectin, and 65% of leukocytes. All the content
provided in the PRF causes PRF to be the best blood
product that can help speed up the wound healing
process compared to other blood products.7,8
There are several procedures before the
application of PRF on ulcers, debridement of the
ulcer should be done first then followed by rinsing
it with saline solution, and then the application of
PRF on the ulcer covered with sterile gauze and
elastic bandages. Another study by Anirudh et
al. which compared chronic venous ulcer therapy
with PRF and chronic venous ulcer therapy with
saline dressing reported a size reduction of 85.51%
in the ulcer area at the end of the fourth week in
ulcers treated with PRF.6 If there is an evidence of
infection in the ulcer it is recommended to treat the
infection first, then PRF therapy can be done. This
method of applying topical PRF is carried out every
week.5 Study by Nelson et al. in 32 cases of ulcers
whose PRF therapy was reported every 17 patients
with ulcers of size 10cm2 closes within 9 weeks and
15 patients with ulcers of size 10cm2 experience
healing within 15 weeks.9
In both cases before the application of PRF,
wound cleaning is done with debridement. In
the first case there is a secondary infection so the
infection is treated first before starting PRF therapy.
In both cases the application of PRF is given every
week until the wound heals. In the first and second
cases there is clinical improvement by wound
closure. In the first case wound closure occurs
at week 4 and in the second case wound closure
occurs at week seven.

after 4 weeks and in the second case the healing of
the wound occurs 7 weeks post-treatment.
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