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Abstract

The purpose of the study was to evaluate the efficacy of platelet concentrate obtained from donor plasma in the local treatment
of venous trophic ulcers. The study included 106 patients (92 women and 14 men) aged from 38 to 79 years with varicose disease
of the lower extremities with the sixth stage of chronic venous insufficiency in accordance with the international clinical part of the
CEAP classification. The main group included 51 patients who received donor plasma enriched with platelets (10%in 1 pl)in the
local treatment. The control group consisted of 55 patients who, in the local treatment, were given only modern dressings in strict
accordance with the modern concept of treatment of chronic wounds. The results of the treatment were evaluated after 10 days
of medical intervention. The use of the platelet-rich donor plasma in the regional treatment of trophic ulcers of venous etiology
stimulates the regeneration processes and initiates the formation of granulation tissue, epithelialization, and angiogenesis. A wide
range of local therapeutic effects, stimulating the regeneration, allows reducing the treatment time, improving the quality of life of

patients and reducing the cost of treatment. (International Journal of Biomedicine. 2017;7(4):289-292.)
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Introduction

Venous trophic ulcers (VTUs) are a big medical, social
and economic problem. Treatment of patients with nonhealing
wounds on the background of chronic venous insufficiency
(CVI) requires significant material costs, patience and high
professionalism of doctors.!? The formation of granulation
tissue and epithelialization in ulcers is usually stimulated
by local products. In conditions of impaired nutrition, the
synthesis of tissue elements in the wound is slow.® Therefore,
it seems appropriate to use whatever means are available to
stimulate regeneration.

Platelet-rich plasma (PRP) is increasingly being used as
a new alternative approach in various fields of medicine. The
curative properties of PRP rely on the fact that platelets are a
physiological reservoir of a variety of growth factors, with healing
function which have an active role in tissue regeneration.>
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The major platelet growth factors are: PD-EGF - epidermal
growth factor of platelets, PDGF - platelet derived growth
factor, BMP - bone morphogenetic protein, TGF - transforming
growth factor, IGF - insulin-like growth factor, VEGF - vascular
endothelial growth factor vessels, ECGF, a growth factor for
endothelial cells, bFGF - basic fibroblast growth factor. The
intracellular amount of endogenous growth factors is determined
at the genetic level and is in a certain ratio. By acting on the
receptors of the membranes of stem cells, growth factors
cause their proliferation. Growth factors have an oligopeptide
structure and affect cell membrane receptors type I and II, and
promote the growth and differentiation of healthy progenitor
cells.?”

The commonality of biological responses in different
tissues of the body to damage or the generic mechanism of
the action of growth factors has provided a wide application
of PRP in cosmetic, general, plastic and facial surgery, as well
as in dermatology, ophthalmology, dentistry, traumatology,
orthopedics, and sports medicine.®'? The efficacy of autologous
PRP for the restoration of damaged tissues with low healing
potential has been proven. Preparation of autologous PRP
requires a procedure room for blood sampling, a laboratory,
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trained medical staff and time to directly obtain PRP, which is
inconvenient in outpatient centers.!'® We believe that process
optimization is possible using platelet concentrates obtained
from donor plasma.

The purpose of the study: to evaluate the efficacy of
platelet concentrate obtained from donor plasma in the local
treatment of VTUs.

Materials and methods

The study included 106 patients (92 women and 14 men)
aged from 38 to 79 years (average age of 64.2+16.4 years)
with varicose disease of the lower extremities with the sixth
stage of CVI in accordance with the international clinical part
of the CEAP classification.

The study protocol was reviewed and approved by
the Ethics Committee of Voronezh State Medical University
named after N. N. Burdenko, All participants provided the
written informed consent.

The inclusion criteria were men or women aged 20-80
years, venous trophic ulcer of the lower extremities (area less
20 cm?), the phase 2 of chronic wound process, ankle brachial
index (ABI) > 0.8 and <1.2, informed consent form signed.

The exclusion criteria were chronic infectious diseases,
treatment with radiotherapy or chemotherapy, history of
cancer, ABI <0.8 or >1.2, the phase 1 of chronic wound
process, low compliance of patients, diabetes, decompensated
heart failure, systemic diseases of connective tissue, hormone
therapy, lymphedema, pregnancy.

The duration of existence of trophic ulcers was 5.3+1.4
years (from 4 months to 8 years). The period of time for open
sores was from 3 months to 6 years, an average of 1.8+0.36
years. The average size of VTU was 14.64+3.2 cm? (from 8.0
to 20 cm?). The non-healing ulcers were first debrided to
remove any necrotic tissues and fibrin. In all patients, clinical
examination showed that the wound was consistent with
the phase 2 of chronic wound process: at the bottom of the
wounds there were sluggish single granulations, areas covered
with fibrin, and the epithelialization edge was not expressed.
Bacteriological monitoring revealed mainly S. aureus, S.
epidermidis, and E. coli bacterial contamination not higher
than 10°CFU/g. Cytological examination was consistent with
an inflammatory type of cytogram. Patients randomly were
divided into main and control groups.

The main group (MG) included 51 patients who received
donor plasma enriched with platelets (10in 1 pl) in the local
treatment. PRP was obtained with the Trima Accel Automated
Blood Collection System Version 6.0. The main requirements
for alloplatelets are infectious and immunological safety,
which are achieved by:

- screening of blood-borne infections

- areduction of immunological risks

- maintenance of an adequate stock of platelet concentrate

- timely delivery of the corresponding platelet

concentrates

- monitoring and prevention of side effects

Immediately before using the platelet-rich donor plasma
(PRDP), a 10% calcium chloride solution (2 ml per 20 ml of

PRDP) was added to it to activate platelets. The composition
was mixed slowly until a thick, uniform mass was formed,
which was injected into the bottom and edges of the wound.
The wound was closed with a bandage supporting the moist
environment in the wound.

The control group consisted of 55 patients who, in the
local treatment, were given only modern dressings in strict
accordance with the modern concept of treatment of chronic
wounds.

In all patients before the study and in the dynamics, the size
of the ulcer was evaluated with the help of the vector-raster editor
Spotlight Pro 10 (CSoft), the condition of the skin around the ulcer
was assessed, and bacteriological and cytological studies were
performed. All patients underwent ultrasonic duplex scanning,
ultrasound examination of soft tissues, computed tomography
(CT) scanning, magnetic resonance imaging (MRI), and trans-
cutaneous oxygen measurement.

The results of the treatment were evaluated after
10 days of medical intervention. During the registration,
processing and analysis of digital material, we used Microsoft
Excel and Microsoft Word. All values are presented as mean
+ standard deviation or as number (percentage). The inter-
group comparisons were performed using Student’s t-test.
A probability value of P<0.05 was considered statistically
significant.

Results

In the study group, after 10 days treatment, 43(84%)
patients reported reduction in pain, heavy legs, swelling,
wound pain, and cramps in the calf muscles. A maceration
of the skin around venous ulcers was observed in 5(9.8%)
patients. In 41(80%) patients, bright juicy granulations
appeared, covering almost the entire bottom and forming a
distinct cushion of boundary epithelialization; on average,
the area of trophic ulcers for the group decreased by 4.3cm?
(P<0.05) due to the boundary epithelialization (Fig.1).
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Fig. 1. Dynamics of the area of wounds

In 10(19.6%) patients, significant dynamics in the area
and the state of wounds was not marked, granulation was
sluggish, and epithelialization was slow. Microbiological
monitoring revealed complete bacterial elimination in 44(86%)
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of patients. In 7(14%) patients we found opportunistic strains
in the wound, bacterial contamination of which did not exceed
10%-10° microbial cells. A cytological study revealed the
regenerative type of cytogram in 41(80%) patients and the
inflammatory type in 10(20%) cases.

In the control group, after 10 days treatment, 39(71%)
of patients reported a reduction in pain and in the burning
sensation in the wound area, and painless dressings. In the
objective assessment, 32(58%) patients showed granulation
and marginal epithelialization. Skin maceration and perifocal
inflammation were observed in 11(20%) patients. In this group,
the area of trophic ulcers decreased by 1.6 cm? (P<0.05) due
to the boundary epithelialization (Fig.1). In 23(42%) of the
patients, there was a marked increase in the exudation from
the wound, and we took measures to protect the skin around
ulcers by using an absorbent wound dressing; the wounds
were still clean and actively granulated, but changes in the
depth and area of the wounds were not statistically significant.
During microbiological monitoring, bacterial elimination was
observed in 31(56%) patients, in 21(38%) cases the wound
showed pathogenic strains—10°-10° microbial cells; we
observed Pseudomonas aeruginosa in 10°CFU/g in 3 patients.
A cytological study revealed the regenerative type of cytogram
in 32(58%) patients, the inflammatory type in 19(35%) cases,
and the degenerative-inflammatory type in 4(7%) cases.

Discussion

Autologous PRP treatment is used for managing various
types of lesions including corneal, vasculitic, neuropathic
and diabetic foot ulcers, among others.(*19 Several studies
using this technique have demonstrated adecrease in healing
time compared to conventional treatments (in particular, the
currently recommended MWC). Releasing cytokines and
hemostatic factors into the tissue of the growth factors, after
the destruction of platelets, induces chemotaxis of the major
cell types participating in the repair processes. Histamine and
serotonin, isolated by platelets, activate macrophages and
increase vascular permeability, which opens access to the
focus of inflammation. In the process of wound reparation,
the local concentration of growth factors, cytokines and other
biologically active substances plays an important role.!!":!9

The clinical efficacy of PRDP was obvious in our study;
the bright juicy granulations, which filled out almost the entire
bottom of the wounds with the formation of a pronounced
boundary cushion epithelialization, were identified in 80%
of patients of the main group and only in 58% of the control
group. The investigation of the wound area in dynamics
revealed that the application of PRDP led to a decrease in the
area of the wound surface by 29%, compared with 11% in
the control group. Data from cytological studies confirmed
a more rapid transition to the regenerative type of cytogram
under using PRDP.

The results of the microbiological monitoring confirm
that the antibacterial and fungicidal activity contained in
platelets by proteases such as metalloprotease-4 is able to
prevent infection.!®

We believe it is important to note also a positive

dynamics in the subjective sensations of patients: a reduction
in pain, heavy legs, swelling, wound pain, and cramps in the
calf muscles.

Conclusion

Thus, the use of PRDP in the regional treatment of
trophic ulcers of venous etiology stimulates the regeneration
processes and initiates the formation of granulation tissue,
epithelialization, and angiogenesis. A wide range of local
therapeutic effects, stimulating the regeneration, allows
reducing the treatment time, improving the quality of life of
patients and reducing the cost of treatment.
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