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Thessaloniki 56429, Greece The purpose of this prospective experimental and clinical study is to evaluate the

E-mail: ddionyssiou@gmail.com effectiveness of the intralesional injection of platelet-rich plasma (PRP), in the
management of non-healing chronic wounds. Skin defects were created in the ears

doi: 10.1111/,.1742-481X.2012.00996.x of 20 white New Zealand rabbits. In the study group, autologous PRP was injected
intralesionally. The control group was treated conservatively. Nineteen out of 20
cases of the study group healed within a mean time of 24-9 days. In the control
group, seven defects healed within a mean period of 26-7 days, seven ulcers did
not heal at day 28 and in six cases a full thickness ear defect was recorded. For
a 3-year period, 26 patients with chronic ulcers underwent surgical debridement
and intralesional injection of PRP. A histological study was performed before and
7 days after PRP injection. Ten patients healed within a mean period of 7 weeks.
In 16 cases, PRP prepared the wound bed for the final and simpler reconstructive
procedure. Intralesional injection is a newly described method for application of PRP
and represents an effective therapeutic option when dealing with non-healing wounds.

Introduction role in the treatment of chronic ulcers and has already been

Chronic ulcers are wounds characterised by a delay of applied in several clinical situations.

the normal healing process. Falanga suggested the term
‘impaired or weak healing process’ to describe the non-healing
mechanism in chronic ulcers, instead of using the previous Key Messages

definition of a ‘healing failure’ (I). Treatment of chronic o the goal in the treatment of chronic ulcers is to control
ulcers may be conservative or surgical. The purpose of the local infection and improve tissue vascularity
conservative management is either the complete healing of e platelet-rich plasma (PRP) plays a key role in the
the ulcer or the preparation of the wound bed for a successful treatment of chronic ulcers and has already been applied
final surgical intervention. in several clinical situations

The goal in the treatment of chronic ulcers is to control o activated platelets release different growth factors that
local infection and improve tissue vascularity. Over the last contribute to cell migration, proliferation, differentiation,

years, new technologies allowed the manufacture and local angiogenesis, removal of tissue debris and regeneration
application of autologous platelet components as accelerators of the appropriate type of tissues

of the healing cascade. Platelet-rich plasma (PRP) plays a key
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o the o granules of the platelets contain a large number
of proteins, also called secretion proteins, that influence
wound healing

e in this study, we propose a new PRP application
technique

e performing an intralesional injection of the plasma at
the bed and edges of the chronic wound, we believe that
there is minimal risk of plasma loss, while the regular
change of dressings and observation of the wound can
be safely performed

e the process can accelerate the healing phase and may
control any signs of wound infection

¢ 20 white rabbits (10 ten male and 10 female), weighing
between 3 and 4-2 kg (average 3-5 kg) were used in our
study

e in the 4-week period, we had no rabbit loss, nor was
there any major complication or local infection of the
ulcers

e the clinical study group included 26 patients (16 men
and 10 women) who were treated for chronic ulcers over
a period of 3 years

e our patients were divided into two groups, according to
the ulcer characteristics, that is size and stage of the
lesion

e the application of PRP seems to have a positive effect
in the healing process of chronic ulcers, accelerating the
rate of wound healing and decreasing local pain and the
possibility of infection

o the regenerative ability of PRP depends on the activation
of platelets

o the intralesional injection of platelet concentration con-
stitutes a valuable alternative in the treatment of chronic
ulcers

e the method accelerates the healing process in the
majority of non-healing wounds and contributes to
either the complete healing or the preparation of the
wound bed for a final reconstructive procedure

e satisfactory improvement of the ulcer’s morphology
may lead to choose a minor reconstructive procedure
which will possibly help to reduce the postoperative
recovery time

PRP is a plasma concentrate of the patient’s blood that
predominantly contains platelets. Various terms have been
used in the literature to describe it, such as: ‘concentration of
platelets’, ‘platelet gel’ or ‘releasate of platelets’ (2,3). In the
PRP, apart from a high concentration of platelets, an increase
in all coagulation factors may also be recorded. Activated
platelets release different growth factors that contribute to cell
migration, proliferation, differentiation, angiogenesis, removal
of tissue debris and regeneration of the appropriate type of
tissues (4-6).

The o granules of the platelets contain a large num-
ber of proteins, also called secretion proteins, that influence
wound healing. They belong to the group of growth factors,
namely cytokines and chemokines and include platelet-derived
growth factors (PDGF-aa, -bb and -ab isomeric), transforming

D. Dionyssiou et al.

growth factors-b (TGF-b, -bl and -b2 isomeric), interleukin-
1, platelet-derived angiogenesis factor, vascular endothe-
lial growth factor, epidermal growth factor, platelet-derived
endothelial growth factor, epithelial cell growth factor,
insulin-like growth factor, fibronectin and others (5,7—13).

Platelet activation leads to the binding of the o granules
to the platelet membrane, which is followed by the activa-
tion of some secretion proteins (e.g. PDGF, TGF-b) with
the intervention of histones and carbohydrate chains (9,12).
The activated proteins are then secreted and linked to the
membrane receptors of the target cells (e.g. mesenchy-
mal stem cells, osteoblasts, fibroblasts, endothelial cells and
epidermal cells), activating a specific intracellular protein,
which, in turn, causes the gene sequence leading to cellu-
lar proliferation, extracellular matrix formation and collagen
composition (4,9).

It has been shown that the concentration of platelets is
strongly related to the levels of secretion proteins and growth
factors, as well as the proliferation rate of cells during the pro-
cess of cicatrisation (3,9,14). However, many authors believe
that PRP application may be effective only when the concen-
tration of platelets in the plasma is increased by at least three
to five times above the normal rate (3,9,14-17).

Clinical applications of PRP have already been described
in craniofacial and maxillofacial surgery, orthopaedics, spine
surgery, as well as in wound healing, as described in previ-
ous studies (2,3,10,11,14,15,18—-27). According to published
data concerning the use of PRP in the management of chronic
ulcers, PRP is usually applied on the surface of the wound,
where the activated growth factors are expected to affect pos-
itively the progress of the healing process. Many authors
propose the addition of 5000 IU of bovine thrombin and
10% calcium citrate in order to activate platelets within the
concentrated PRP and release growth factors (11,15,21-25).
Others advocate that the contact of the PRP with collagen
and endothelial cells of the wound bed can equally lead to the
activation of growth factors (28).

In this study, we propose a new PRP application technique.
Performing an intralesional injection of the plasma at the
bed and edges of the chronic wound, we believe that there
is minimal risk of plasma loss, while the regular change
of dressings and observation of the wound can be safely
performed. The process can accelerate the healing phase and
may control any signs of wound infection. Initially, we applied
the technique in an experimental study and afterwards we
performed a clinical study.

Experimental study

Materials and methods

An overall number of 20 white New Zealand rabbits (10
male and 10 female), weighing between 3 and 4-2 kg (aver-
age 3-5 kg) were used in our study. General anaesthesia with
intramuscular injection of xylazine (5 mg/kg) and ketamine
(35 mg/kg) was applied to each rabbit, ensuring instant induc-
tion and maintenance of the anaesthesia (29). We prepared the
external auricular surface, by shaving any hair and applying
alcohol solution as antiseptic and vasodilator. From the central
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Figure 1 Skin defects up to the level of the perichondrium, measuring
2 x 2 cm at the external surface of the rabbits’ pinna.

artery of either the right or left ear, we drew 7 ml of blood/kg
(average 24-5 ml blood per rabbit) using a 22G venflon (30).
In ten cases, blood was drawn from the right auricle and in
ten cases from the left. Using the Magellan-Medtronic system,
we centrifuged the blood for approximately 11 minutes, and
obtained 3 ml of autologous PRP. For the quantitative mea-
surement of the platelets concentration, we analysed 0-5 ml
of the received PRP.

At the same time of centrifugation, we created skin defects
over the external surface of the rabbits’ pinna using a No. 15
blade, simultaneously to both ears and under the same con-
ditions (Figure 1). Dimensions of the defects were 2 x 2 cm,
involving the full thickness of soft tissues up to the level of
the perichondrium. This was recorded as day O of the ulcer
study.

Ulcers of the rabbits’ right ears constituted the ‘study group’
(n = 20), while the left ear ulcers (n = 20) constituted the
‘control group’.

Ulcers of the study group were treated using local treat-
ment with PRP as following: we injected autologous PRP at
the margins of the ulcer in equal distribution (Figure 2) and
covered it with a transparent sterile self-adhesive dressing of
polyurethane (Tegaderm™, 3M, Marousi, Greece). The wound
remained intact for 3 days; on day 4, the wound was gently
washed out with normal saline and a Tegaderm™ dressing
was applied again. Change of dressings continued regularly
every other day for a period of 4 weeks. Ulcers of the control
group were treated with regular change of dressings, wash-
ing of the wound with normal saline gauze and application of
Tegaderm™ dressings, every other day for an equal period of
the 4 weeks.

The healing process was being recorded throughout this 4-
week period, up to day 28, which was considered the end
of our macroscopic study. The morphometric characteristics
of the defect area were again recorded and animals under-
went a second operative procedure under general anaesthesia
in order to get specimens for histological evaluation; tissue
specimens were taken from the healed area or the edges of the
remaining ulcer, if any. During histological examination we
studied the presence of epidermis, ear’s cartilage, fibroblasts
and angiogenesis.

© 2012 The Authors

Figure 2 Injection of autologous platelet-rich plasma at the margins of
the ulcer.

Results

In the 4-week period, we had no rabbit loss, nor major
complication occurred. Local infection of the ulcers was not
recorded either.

Analysis of the PRP

The quantitative analysis of the platelet’s concentration
showed a significant increase (x7-x25) in the number of
platelets in the analysed PRPs. Specifically, although the
initial concentrations of platelets in the blood varied from
155 000/ml to 519 000/ml (average 236 000/ml), the number
of platelets in the PRP reached 1 730 000/ml to 6 909 000/ml
(average 3 214 000/ml).

Macroscopical results

Four weeks after the intralesional injection of PRP, the macro-
scopic results in the healing phase of the ulcers of the ‘study
group’ were the following: 19 of 20 ulcers were completely
healed and new epithelium covered the surface of the ulcer.
Completion of the healing procedure ranged from 21 to
28 days (average 24-9 days). In only one case, a delay of
the healing process was documented, without, however, any
signs of complication.

In the ‘control group’, we documented the following: seven
ulcers had completely healed within the 4 weeks of the study;
another seven were still under the healing process with no
epithelialisation present over the wound bed, while in the
remaining six ulcers a deterioration of the ulcer was noted.
In those cases, the underlying cartilage and the soft tissue
of the internal surface of the ear were affected, leading to a
full thickness defect (Figure 3). The healing process for these
wounds continued with contraction (Table 1).

Histological results
Epidermis

It was present in all 19 healed ulcers in the study group and
only in one case epithelial coverage was not recorded. In
the control group, epidermis was normal in four cases, and
moderate or hyperplastic in three cases; in seven cases no
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Figure 3 The ulcer at the right (study) ear of the rabbit is completely
healed, while the ulcer at the left (control) ear led to a full thickness
defect.

epidermis was recorded over the wound and in six cases a
full thickness defect had developed.

Cartilage

It was present with a normal appearance in 17 cases of the
study group while hypoplasia was documented only in three
cases. In the control group, cartilage absence was recorded in
12 cases while in 8 cases localised cartilage appearance was
recorded (Figure 4).

Vessels

In the study group, small vessels were apparent in ten cases
and moderate or large vessels in the remaining ten specimens.
In the control group, only a few vessels were present and low
or moderate angiogenesis was recorded in most (n = 14) ulcer
areas.

Table 1 Experimental study: results of the healing status at day 28
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Figure 4 (A) Histological result of a ‘study’ specimen suggested
organised interconnecting collagen fibres running parallel to each other.
(B) Specimen of the ‘control’ group showed absence of cartilage.

Fibroblasts

In the study group, ten cases displayed organised interconnect-
ing collagen fibres running parallel to each other and to the
epidermis (Figure 4). In the remaining ten cases, a moderate
collagen architecture or absence of the fibres orientation was

Study group Control group

Number Day of healing completion Day of healing completion (after the
of rabbits Sex Weight (kg) (post-platelet-rich plasma injection) creation of the wound)

1 Female 4 Day 25 Day 28

2 Female 35 Day 23 Not healed at day 28

3 Female 33 Day 24 Full thickness sequel (at day 28)

4 Male 3 Day 21 Full thickness sequel (at day 28)

5 Male 35 Day 22 Full thickness sequel (at day 28)

6 Female 3.6 Day 23 Full thickness sequel (at day 28)

7 Male 33 Day 25 Not healed at day 28

8 Male 35 Day 28 Day 28

9 Female 33 Day 26 Full thickness sequel (at day 28)
10 Female 3-8 Day 25 Full thickness sequel (at day 28)
11 Male 3 Day 28 Full thickness sequel (at day 28)
12 Male 4.1 Day 27 Day 27
13 Male 4.2 Day 26 Not healed at day 28
14 Male 3-8 Day 26 Day 26
15 Male 3.7 Not healed at day 28 Day 27
16 Male 39 Day 26 Day 25
17 Female 35 Day 24 Not healed at day 28
18 Female 36 Day 25 Not healed at day 28
19 Female 34 Day 24 Not healed at day 28
20 Female 35 Day 26 Day 26
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recorded. In the control group, only three cases showed mod-
erate fibre architecture. The remaining 11 specimens showed
disorganised collagen fibres at various angles to each other
and to the epidermis.

Clinical study

Patients

Our study included 26 patients (16 men and 10 women),
who have been treated for chronic ulcers in our department
over a period of 3 years. The mean age of our patients was
59 years (varying from 22 to 83 years). All patients presented
a non-healed ulcer for a time period varying between 1 and
13 months (average 4-6 months). Ulcers were located on the
lower limb (15 patients), the trunk (9 patients), the upper limb
(1 patient) and the head (1 patient). The size of the defects
varied from 2 to 150 cm?. In 16 cases, exposure of the under-
lying tendons (n = 3) or bones (n = 13) was recorded. As far
as aetiology is concerned, 13 ulcers resulted from a mechani-
cal trauma, while 2 were related to thermal injury; five patients
of our series presented a pressure sore and another six a post-
operative dehiscence of a surgical wound.

The morphometric characteristics of the chronic ulcers were
similar to those of a pressure sore and therefore we decided to
use the staging system of the European Pressure Ulcer Advi-
sory Panel (EPUAP) and Shea’s classification (31) to stage the
ulcers of our patients. According to the EPUAP and Shea’s
classification, 9 ulcers were classified as stage III and 17 ulcers
as stage IV.

Thirteen of our patients were diabetic and ten suffered from
an occlusive vascular disease that was already managed by
vascular surgeons.

Although all patients had previously received some treat-
ment for their ulcers, either conservative or surgical, complete
healing had not been achieved; treatment modalities included
conventional changes of dressings in 21 patients and surgi-
cal debridement followed by skin grafting in five cases. The
majority of our patients (n = 20) were initially treated by gen-
eral practitioners or general surgeons, who then referred them
to our department.

At presentation and before starting any treatment, all
wounds were evaluated clinically and examined both micro-
biologically and histologically in order to record the wound
bed characteristics and exclude any neoplasia. In 19 of 26
cases, wound cultures confirmed the presence of some bacte-
ria, that is Pseudomonas, Staphylococcus aureus or epidermis,
and Escherichia coli, all having a bacterial burden greater than
10°. In all cases, infection was limited to the wound area and
no systemic symptom was noted.

Histological specimens were sectioned at 3-um thickness
and stained for haematoxylin—eosin and masson trichrome.
The results showed the presence of intense acute inflammation
and irregular architecture of collagen fibres and fibroblasts;
malignancy of the ulcer elements was excluded.

Method

Our patients were divided into two groups, according to the
ulcer characteristics, that is size and stage of the lesion. Group

© 2012 The Authors
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A consisted of patients with stage III and any size of the ulcer
and patients with stage IV ulcers sized up to 10 cm? (n = 10).
Group B consisted of patients presenting more severe lesions
(stage IV ulcers), larger than 10 cm? (n = 16). According
to our protocol, we performed a conservative treatment with
intralesional injection of autologous PRP within the ulcers
of group A. For the group B ulcers, we planned a plas-
tic surgical procedure with skin graft or flap, depending on
the defect’s characteristics. Prior to surgery of the group B
patients, and in order to prepare the wound bed, we injected
PRP at the edges and the wound bed of the chronic ulcer
(Table 2).

For the following 2 weeks, all wounds underwent regular
change of dressings and at the end of that period, a reevalu-
ation of the chronic wound was performed. Specifically and
according to our pretreatment records, we hypothesised that 10
of the 26 patients (group A) would be treated only with PRP,
with no need of any further intervention. For the patients of
group B, 5 patients would undergo skin graft and 11 patients
local or distant flap coverage.

For ‘intralesional’ application of PRP, we drew 52 ml of
blood from the peripheral vein of all patients, to which 8§ ml
of citreous ACD-A of anticoagulant was added. Then, using
the closed sterilised centrifuge circuit (Magellan-Medtronic,
Minneapolis, MN), we obtained 3 ml of concentrated platelets.
A small quantity of this product was examined to determine
the quantity of the elements. It was found that the number
of platelets was increased by an average of 6-7 times, with a
mean of 1 966 000/ml.

After meticulous wound debridement, PRP was injected
in an equal distribution at the wound edges and bed of the
chronic ulcers (Figure 5). The wound was then covered with
Tegaderm™ dressing, which remained intact for 3 days; on
day 4, we performed the first change of dressings, using gauze
saline and application of a new Tegaderm™ dressing. The
same method for change of dressings was repeated every day.
On day 7 after the injection, tissue specimens were collected
and microbiology and histology status were examined. The
change of dressings was carried out in the same way, until
the end of the second week, when a reevaluation of the
ulcer was carried out. At that time, we determined any
further — conservative or surgical — treatment modality for
the management of the wound.

Results

On day 7 after the application of PRP, all 26 ulcer patients
were found to be macroscopically improved with an intense
presence of granulation tissue, reduction of the depth of the
wound and epithelial deposition at the edges of the wounds
(Figure 6).

The results of the histological examination that took place
in the first week after PRP injection, confirmed the clinical
findings showing decreased additions of elements of acute
inflammation, an intense presence of fibroblasts in organised
provision and a better orientation of collagen fibres (Figures 7
and 8). Microbiology results after the application of the PRP
also showed a reduction of the bacterial load. While, before
the application of PRP, positive cultures (>10°) were found
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Figure 5 Intralesional injection of platelet-rich plasma in an equal
distribution at the wound edges and bed of the ulcer.

in 19 patients, 1 week after treatment, the culture in 10 of
19 patients was negative or less than 10° without the use
antibiotics.

On the second week after the intralesional injection of
PRP, reevaluation of the ulcers resulted in the following
findings: all ten patients of group A, initially estimated to be
candidates for conservative treatment, presented satisfactory
clinical progress of the healing process and were offered
continuation of regular change of dressings. The group B
patients, where a surgical treatment was initially planned,
presented a clinical improvement of the wound characteristics
after PRP injection, that is while, before treatment, 5 patients
had been considered candidates for skin graft and 11 for flap
coverage, PRP injection led to a spectacular improvement of
the local conditions of the ulcers, with growth of abundant
granulation tissue and satisfactory coverage of the exposed
bones and tendons. In these cases, flap reconstruction was not
considered necessary; reconstruction with a skin graft was
proved to be effective.

Finally, group A ulcers were successfully treated conserva-
tively, with regular change of dressings after the initial intrale-
sional PRP injection, and showed complete healing within a
mean period of 7 weeks (Figure 9). In group B only 5 patients
underwent a surgical intervention with local or distant flap,
while a full or split-thickness skin graft was placed to the
remainder 11 (Table 2). In the cases where a skin graft was
applied, a complete take of the graft was recorded (Figure 10).
In five patients, in whom the deficit was covered with a flap,
no major complications occurred.

The mean follow-up time was 14 months, varying between
1 and 26 months. During that period and after the comple-
tion of healing, only two diabetic patients presented an ulcer
recurrence; the first patient had been managed conservatively,
while the second had been treated with a split skin graft. These
recurrences occurred on the first and fourth month, respec-
tively, and were attributed to the insufficient wound care, the
increase of the patients’ body weight and the inadequate dis-
cipline of blood glucose control.

Discussion

During wound healing, the stages that follow and overlap are
haemostasis and inflammation, proliferation and remodelling.

© 2012 The Authors
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Figure 6 Chronic ulcer of the lower limb before (A) and 7 days after the
platelet-rich plasma injection (B) with a macroscopic improved lesion;
intense presence of granulation tissue, reduction of the depth of the
wound and epithelial deposition at the edges of the wounds.

In chronic ulcers, an impairment of the healing process
leads to an alternation between the phases of inflammation
and proliferation, which creates permanent conditions of
chronic inflammation (4-7,13,32). The general condition of
the patient’s health, the local conditions of the ulcer and the
therapeutic actions that will take place can influence positively
or negatively the healing phases.

The application of PRP seems to have a positive effect in
the healing process of chronic ulcers, accelerating the rate of
wound healing and decreasing local pain and the possibility
of infection (33). Experimental studies usually present satis-
factory results of PRP application; Carter et al. conducted an
experiment in equine lower limb wounds by applying PRP
onto ulcers. Histological results showed improvement of the
wound healing, with a presence of organised fibroblasts and
better orientation of collagen fibres (34). Yazawa used PRP in
combination with fibre glue in rabbit ear ulcers and concluded
that, from the seventh post-treatment day, ulcers treated with
PRP presented an increased progress in epithelialisation and
limited appearance of granulation tissue, compared with the
ulcers treated only with fibre glue (28,35).

Clinical studies on the healing progress of chronic ulcers
using PRP equally present encouraging results (2,15,26,27).
In some of them, an improvement or even a complete healing
of previously non-healed ulcers is described, such as ulcers in
patients’ diabetic legs, in percentages that ranged from 14%
to 81% (2,26). In an extended multicentre retrospective study,
where healing rates of chronic ulcers in 3830 patients were
compared, the results showed that patients treated with platelet
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Figure 9 (A) An unhealed 9 months’ ulcer of the lower limb of a
62 year old female patient. (B) Successful conservative treatment with
Figure 7 Ulcer of the epidermis before platelet-rich plasma (PRP) intralesional platelet-rich plasma injection. The wound remained intact
treatment with a severe collagen orientation (A) [x40 haematoxylin and 18 months after treatment.

eosin (H & E)] and 7 days after PRP intralesional injection (B) (x20 H&
E). A better orientation of collagen at the deep area is documented.

Figure 10 (A) Chronic ulcer of an amputated lower limb. (B) A complete
take of the skin graft 3 months after surgery.

Figure 8 Tissue of the ulcer before platelet-rich plasma (PRP) treatment
with a severe collagen orientation (A) (x 100 mason) and 7 days after
PRP intralesional injection (B) (x100 mason). A better orientation of
collagen is documented.

concentration and systemic care showed considerably higher
rates of healing and lower percentages of amputations com-
pared with patients that were treated only with regular local
care (27).

© 2012 The Authors
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The regenerative ability of PRP depends on the activa-
tion of platelets (13,15). In the technique where PRP is just
applied over the surface of the ulcer, the process of acti-
vation should precede this application on the lesion. The
usual method of activation is the addition of thrombin or
CaCl, in the concentrated platelets (3,11,15,21,36). Despite
the fact that the creation of a clot with this method causes
the activation of platelets, this does not necessarily mean
that it is accompanied by a complete release of secretion
proteins (37).

Another method of platelet activation is the contact of
the plasma with elements of collagen fibres and endothelial
cells, following which a clot of fibres is created and secretion
proteins are released (28).

According to our method of PRP application, an ‘intrale-
sional’ injection of platelets takes place in the wound bed and
ulcer margins, offering the possibility of selective distribution
of the PRP in some regions of the wound that require more
aid in the healing process, while at the same time the loss of
plasma away from the wound area is avoided. The technique
we hereby propose is described for the first time in literature
and constitutes a new way of application of PRP to the ulcer.

Given that the plasma is injected inside the wound, we
believe that this method has more advantages compared with
the classic method of simple placement of PRP on the ulcer,
that is PRP intralesional injection allows the continuation of
regular change of dressings without the risk of removing the
growth factors from the wound; moreover, PRP application
can be associated to any reconstructive procedure even in a
single-stage operation.

On the basis of our very encouraging results, we could
suggest that stage 11T and small sized (<10 cm?) stage IV
ulcers, according to EPUAP’s classification, may be success-
fully treated only with PRP ‘intralesional’ injection. Larger
lesions (>10 cm?) of stage IV ulcers may undergo a safe
surgical procedure, which can occasionally be a simpler recon-
structive method. In any case, surgical treatment that we fol-
lowed led to the successful cover of the ulcer. Some of the
patients of the second group could only be treated conser-
vatively with local care and change of dressings; however,
we decided to go for a surgical treatment modality, because
the period for complete healing was estimated to be too long,
thus increasing the possibilities of complications. In stage IV
ulcers with particularly unfavourable local conditions because
of poor vascularity, presence of infection or osteomyelitis, the
beneficial action of treatment with PRP is doubtful.

According to our results, the clinical improvement of
ulcers is associated with the proportional improvement of
histological findings. After the addition of PRP, histological
figures of the ulcers were altered, with an increased presence
of fibroblasts and collagen fibres in a better orientation.

An additional finding that needs to be noted is the reduc-
tion of the bacterial load of the ulcers after this treat-
ment. Even if the change of positive cultures into nega-
tive did not constitute the inquiring objective of this study,
we speculate that the above finding could be attributed
to the particularly careful local care of ulcers and/or the
transport, with the PRP and concentrated line of white
blood cells.

© 2012 The Authors
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Despite the fact that white cells activation in the PRP has
not been proved yet, we do believe that white cells may play a
significant role in the reduction of the bacteria. The difference
in pH of the PRP’s pH from that of the blood is likely to be
one of the factors that influence the whole procedure (9).

The mean follow-up period of our patients after the healing
of the ulcers was 14 months. The long follow-up time
confirms the effectiveness and the stability of this method.

Conclusion

The intralesional injection of platelet concentration constitutes
a valuable alternative in the treatment of chronic ulcers. The
method accelerates the healing process in the majority of
non-healing wounds and contributes to either the complete
healing or the preparation of the wound bed for a final
reconstructive procedure. Satisfactory improvement of the
ulcer’s morphology may lead to choose a minor reconstructive
procedure which will possibly help to reduce the postoperative
recovery time.
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