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Abstract

Chronic venous ulceration represents a very common event. Current standard treatment
includes local wound care with the application of compression. We report the effects of
platelet-rich plasma in patients with chronic venous ulcers, which is able to stimulate
fibroblasts, macrophages and mesenchymal cells and growth factors in order to achieve
re-epithelialisation and neovascularisation within the microenviroment of the wound.
We also documented the efficacy of this method as the sole treatment without surgical
procedures.

Introduction

Chronic venous ulceration (CVU) may complicate the clinical
course of chronic venous disease (CVD) (1,2) in which several
pathophysiological events are involved, that is inflammation,
activation of polymorphonucleocytes and activation of pro-
teases secretion (3). We have previously published an involve-
ment of several inflammatory mediators (4). Current standard
of care (5) for CVU is local wound care with the application
of compression therapy. We have also shown that doxycycline
and minocycline as well as nutraceutical substances are able to
improve CVUs through the action on inflammatory mediators
(6–9). Recently, we reported the effects of topical application
of platelet gel and skin grafting in the improvement of CVU dis-
ease (2). In this report, the successful use of fibrin membranes as
a biological wound dressing in the treatment of chronic venous
ulcers is discussed.

Methods
Patients with CVUs were treated using a fibrin membrane
treatment along with the application of concentrated growth
factors (CGFs) as described by Rodella et al. (10).

†These authors contributed equally to this work and share the senior
authorship.

Nine millilitres of blood was drawn in sterile Vacuette
tubes (Greiner Bio-One, GmbH, Kremsmunster, Austria) with-
out anticoagulant and was immediately centrifuged (Medifuge
MF200, Silfradent srl, Forlì, Italy) at non-constant velocities:
30 seconds acceleration, 2 minutes at 872 g, 4 minutes at 689 g,
4 minutes at 872 g, 3 minutes at 1077 g and 36 seconds decel-
eration and stopped. Three blood fractions were obtained: (i)
the upper platelet-poor plasma (PPP) layer; (ii) the middle
fibrin-rich gel with aggregated platelets and CGFs; (iii) the
lower red blood cell (RBC) layer.

Before the application of fibrin membrane, ulcers were
cleansed and cefepime was topically applied for 30 minutes,

Key Messages
• chronic venous ulceration is the most common lesion

among chronic leg ulcers
• previous study showed that platelet-derived growth fac-

tors reduce the area of chronic venous ulcers by up to
70% in affected patients undergoing skin grafts

• we report the improvement of ulcer area after the admin-
istration of growth factors, CD34+ cells and fibrin, and
without surgery
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Figure 1 Chronic venous ulcers of the left leg in an 84-year-old female
at the time of first presentation (A) and at the end of treatment (B).

after which the fibrin-rich gel (fraction 2) was applied. Next, the
PPP (fraction 1) was applied and the wound was protected with
an occlusive dressing for 7 days, following which ulcer exami-
nation was performed. After resolution of healing and pain, the
application of compression therapy was recommended.

Case 1

An 84-year-old female presented with chronic venous ulcers
on the left leg. Past medical history included hypertension and
hypercholesterolaemia, both well controlled with pharmaco-
logical treatment (enalapril 20 mg/day, atorvastatin 20 mg/day,
aspirin 100 mg/day and omeprazole 20 mg/day). She also took
acetaminophen occasionally for joint pain. No other significant
systemic findings were noted. The venous leg ulcer measured
an area of 10⋅9 cm2 (Figure 1A) with intense pain [visual ana-
logical scale (VAS): 8]. Doppler ultrasound imaging revealed
superficial venous incompetence. Considering the age of the
patient, a novel treatment was proposed and was begun after
signed informed consent in the presence of her family was
obtained. Fibrin membrane treatment with the application of
CGFs was performed using heterologous blood taken from
the patient’s adult sons. The donated blood was evaluated for
microbiological and biochemical sterility, prior to use. During
the early follow-up stage, significant improvement of ulcer area
was observed, as well as significant pain reduction (VAS: 4).
Full resolution of symptoms and complete ulcer healing was
achieved in just under 1 year (Figure 1B).

Case 2

A 65-year-old woman with history of arterial hypertension and
severe articular pain presented for CVU of the left leg (ulcer
area 11⋅3 cm2; Figure 2A) with intense pain (VAS: 9). Doppler
ultrasound imaging revealed incompetence of the superficial
and perforator veins. After patient counselling and obtaining
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Figure 2 Chronic venous ulcers of the left leg in a 65-year-old female at
the time of first presentation (A) and at the end of treatment (B).

informed consent, fibrin membrane treatment with application
of CGFs using autologous blood was started with a near total
resolution of symptoms (VAS: 1) and complete ulcer healing
was obtained at 2 months (Figure 2B).

Case 3

A 57-year-old man, cigarette smoker, with a hip replacement
presented for evaluation of a chronic mixed arterial and venous
ulcer of the left leg (ulcer area: 11⋅1 cm2; Figure 3A) with
intense pain (VAS: 8). Doppler ultrasound imaging revealed
superficial vein incompetence and peripheral arterial insuf-
ficiency. After treatment counselling and informed consent,
fibrin membrane treatment with application of CGFs using
autologous blood was initiated. Significant pain reduction was
achieved (VAS: 1) with complete ulcer healing in 1 month
(Figure 3B).

Discussion

Wound healing is a complex process involving many
cell types, cytokines and growth factors, for example
platelet-derived growth factors, fibroblast growth factors
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Figure 3 Chronic mixed arterial and venous ulcers of the left leg in
57-year-old man at the time of first presentation (A) and at the end of
treatment (B).

and granulocyte–macrophage colony-stimulating factor. We
report the effective use of fibrin membranes as a biologic
wound dressing in the treatment of chronic venous ulcers
obviating the need for surgical intervention.

Previously, we reported a series of 87 patients with lower
extremity ulcers in which topical application of platelet gel
resolved the clinical symptoms and accelerated healing time
(1,9). We now report the effects of growth factors, CD34+

cells and fibrin in the management of refractory chronic venous
ulcers.

Using the method of Rodella (10), we isolated three blood
sample fractions:

Fraction 1: upper PPP;
Fraction 2: fibrin-rich gel with aggregated platelets
and CGFs;
Fraction 3: RBC.

After topical application of cefepime to inhibit infection,
fraction 2 was applied to the prepared wound followed by
fraction 1.

Both fractions 1 and 2 play a central role in ulcer healing.
Fraction 2 is crucial to stimulate fibroblasts, macrophages and
mesenchymal cells. Fraction 1 (platelets) is rich in granules
containing growth factors involved in re-epithelialisation and
neovascularisation.

Innovative methodology combining platelet gel, skin graft
and fibrin glue may represent a novel treatment of chronic
venous ulcers (2,11), thereby reducing surgical complications
and sometimes the need for surgery.

The treatment used in this study was demonstrated to be
effective as the sole treatment, without skin grafting, and was
also shown to be effective in case 3 of our case series, which
was a mixed arterial and venous ulcer that is a particular form of
hard-to-heal wound, nowadays seen as an emerging and serious
challenge for physicians (8,12)

We encourage other investigators to validate our results in
caring for their own patient populations and look forward to
sharing their reported clinical trial results.
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