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ABSTRACT

Activated platelets release various growth factors, some of which are recognized to
improve nerve regeneration. This study evaluated the effect of platelet-rich plasma (PRP)
in end-to-end neurorrhaphy. A total of 45 Wistar rats were used, with the initial five used
for PRP preparation. The right hind limbs were used as experimental, with the left as
control. The animals were treated in five groups. Group A (n¼ 4): The right sciatic nerve
was dissected only from the sciatic notch to the bifurcation. In all other groups, the nerve
was sharply transected and repaired with: group B (n¼ 8): two sutures; group C (n¼ 8): six
sutures; group D (n¼ 10): two sutures and PRP; and group E (n¼ 10): six sutures and
PRP. Groups D and E were compared with groups B and C, respectively. Group E had a
shorter latency time in electromyography (p< 0.01) and a thicker myelin layer in the
histological evaluation (p< 0.003) in comparison with group C. These positive effects of
PRP were not detected in the nerves were repaired with two sutures. In this animal model,
the application of PRP to the repair site helped to improve remyelinization of the sciatic
nerve in rats when the epineural repair was done with six sutures.
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Peripheral nerve injury, such as that seen after
laceration of a peripheral nerve, is a challenging problem
in modern reconstructive surgery. Despite modern sur-
gical equipment and technical improvements in micro-
surgical techniques, functional recovery following repair
never reaches the preinjury level even with tension-free
repair by epineural or perineural suture and accurate
nerve coaptation.

Numerous approaches including pharmacologi-
cal agents have been developed to enhance peripheral
nerve regeneration.1–5 Studies on nerve regeneration
have shifted away from the mechanical aspects of
surgical nerve repair to the microenvironment of the
traumatized axon and the biological manipulation of

nerve regeneration at the cellular level.6 Recent advan-
ces in the understanding of molecular pathways and
their physiological role demonstrate that growth factors
are an important part of the development, maintenance,
and regeneration of the nervous system.7 To improve
nerve regeneration in different manners, numerous
growth factors, such as nerve growth factor, insulin-
like growth factor (IGF), platelet-derived growth factor
(PDGF), and fibroblast growth factor (FGF), have
been utilized. Recombinant forms of these growth
factors may have positive effects in experimental stud-
ies, but routine clinical application has not yet occurred
due to the complexity of application and their high
costs.
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Platelet-rich plasma (PRP) is a recent biological
product, also known as PRP-gel, platelet gel, PRP-clot,
or plasma rich in growth factors, that contains several
growth factors. The purpose of this study was to inves-
tigate the effects of the topical application of PRP on
nerve regeneration after transection and repair in a rat
sciatic nerve model. The effects of PRP were studied on
the different suture numbers.

MATERIALS AND METHODS
This study protocol was approved by the Laboratory
Animal Use Committee of our institute. Forty-five
young female Wistar rats, weighing 200 to 250 g, were
used. The animals were kept under standard laboratory
conditions and veterinary control. Intramuscular ket-
amine hydrochloride (50 mg/kg) and xylazine hydro-
chloride (9 mg/kg) were used for anesthesia. The study
was performed on the rat’s sciatic nerve because of its
length and ease of dissection. The animals were kept on a
rectal thermometer feedback-adjusted heating pad
throughout all the surgical procedures and the electro-
physiological evaluation.

Preparation of Platelet-Rich Plasma

The PRP was prepared from the blood of five rats
according to Aspenberg and Virchenko.8 The donor rats
were anesthetized and their blood was collected by cardiac
puncture under anesthesia. The animals were then killed
by an intracardiac injection of an overdose of pentobarbi-
tal sodium. The whole 40 mL blood was added immedi-
ately to an anticoagulant, citrate phosphonate dextrose
(CPD) buffer (0.15 mg CPD/mL), in a ratio of 1 mL of
CPD buffer to 5 mL of blood. The blood was then
centrifuged at 220g for 20 minutes (Heraeus Cryfuge
6000i, Kendro Laboratory Products, Hessen, Germany).
The supernatant, containing PRP, was used for a second
centrifugation at 480g for 20 minutes. The pellet from the
second centrifugation was saved and diluted with super-
natant until the platelet concentration became 1.5� 1012

platelets/L. To reduce the risk of a graft-versus-host
reaction, the platelet concentrate was irradiated at
25 Gy according to international blood banking standards
to inactivate the white blood cells. Purified bovine throm-
bin (Sigma Aldrich, St Louis, MO, USA) was diluted and
buffered in a solution of 5 mL of 10% calcium chloride
to obtain a concentration of 200 U/mL. After the nerve
repair, 12.5 mL (2.5 U) of thrombin solution and 0.1 mL
of PRP were carefully applied onto the nerve repair site,
just over the coaptation zone.

Surgical Procedure

Following skin disinfection with povidone-iodine solu-
tion, the right sciatic nerve was exposed by an incision

through the skin and carefully dissected through a
gluteal muscle-splitting approach, and the left leg served
as an internal control.

Forty animals were randomly separated into five
groups. Group A (n¼ 4): The right sciatic nerve was
dissected only from the sciatic notch to the bifurca-
tion. In all other surgical groups, the nerve was trans-
ected 1 cm proximal to the bifurcation with a sharp
pair of microscissors while supported with nerve-
holding forceps to minimize nerve stump injury.
Then the nerve repair was performed as follows: group
B (n¼ 8): epineural repair with only two sutures;
group C (n¼ 8): epineural repair with only six sutures;
group D (n¼ 10): epineural repair with two sutures
and PRP; and group E (n¼ 10): epineural repair with
six sutures and PRP. The study groups are presented
schematically in Fig. 1.

The nerve coaptations were achieved using 10–0
monofilament polypropylene sutures, with particular
care to avoid tension at the repair site. The sutures
were located at equidistant points. The wounds were
closed in layers, and the rats were allowed unrestricted
movement directly after the anesthesia. All the opera-
tions were performed by the same investigator, using an
operation microscope (OPMI 9FC, Zeiss, Gottingen,
Germany) and microsurgical instruments.

Figure 1 Schematic presentation of the study groups.
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EVALUATION METHODS

Walking Track Analysis

The sciatic function index (SFI) was measured by walk-
ing track analysis at 3 months postoperatively. Foot-
prints were recorded in an 8.2� 42-cm walking corridor
with a darkened box at one end. The hind feet of the rats
were immersed in black India ink and the rats were
allowed to walk through a crack parallel to the wall on a
sheet of white paper.9 The distance between the first and
fifth toes, the distance between the second and fourth
toes, and print length were measured, and SFI was
calculated as described by Bain et al.10

Electrophysiological Evaluation

Three months after surgery, the rats were anesthetized
with intraperitoneal ketamine hydrochloride (50 mg/kg),
and electrophysiological studies were performed prior to
tissue harvesting. A commercial electromyography device
(Powerlab, AD Instruments, Colorado Springs, CO,
USA) was used for all stimulation and recording
procedures. The electrophysiological evaluations were
performed within a Faraday cage to reduce electro-
magnetic interference during the procedure. The sciatic
nerves were exposed on both sides through a gluteal-
splitting incision. Bipolar hooked platinum stimulating
electrodes were placed 10 mm proximal to the coapta-
tion line on the experimental side and at the corre-
sponding location on the opposite, control side. Two
custom-made needle electrodes were used to record the
evoked compound muscle action potential (CMAP). A
recording electrode was placed at the belly of gastro-
cnemius muscle, and a reference electrode was placed at
the tendon of the gastrocnemius muscle. Petroleum
jelly was applied to the nerve and recording electrodes.
A disk electrode 2 mm in diameter was placed in a
superficial muscle layer near the skin as a ground
electrode. The onset latency, amplitude, and area under
the amplitude of CMAPs were measured on both
sides for each rat using computer software (Scope
v3.7, AD Instruments). The parameters obtained
on the experimental side were normalized by dividing
the values from the operated side by the values from
the contralateral normal side, to eliminate individual
variations.

Wet Muscle Weight Measurement

Following the electrophysiological study, both gastro-
cnemius muscles were harvested and wet muscle
weights were measured using a digital balance (Sartorius,
Gottingen, Germany) in both control and experi-
mental limbs. Gastrocnemius muscle mass ratio was
calculated by dividing the experimental side by the
normal side.

Evaluation of Muscle

Quantitative histomorphometric analysis of gastrocne-
mius muscles was performed on muscle cross sections.
Gastrocnemius muscles were excised, placed in 10%
formalin for 72 hours, dehydrated in an increasing
series of ethanol, and then embedded in paraffin blocks.
Serial sections of 5- to 7-mm thickness were created
and stained with hematoxylin-eosin. A digital micro-
scope (Leica DM 4000, Leica Microsystems, Hessen,
Germany) and� 200 magnification were used for evalu-
ation. In each section, the mean diameter of muscle fiber
was measured by image analysis software ‘‘UTHSCA
Image Tool for Windows version 3.0’’ (University of
Texas Health Science Center in San Antonio, TX) on
five random areas. The mean values were calculated for
each group and the control leg and compared with the
others.

Evaluation of Nerve

Besides a macroscopic evaluation, histomorphometric
analysis of perineural scar tissue and nerve regeneration
was also performed. All the right sciatic nerves were
divided into three segments (Fig. 2). A 1-cm segment of
the nerve, including the coaptation line, was prepared for
evaluation of perineural scar tissue, and two other speci-
mens were obtained 5 mm proximal and 5 mm distal to
the repair site for evaluation of axonal regeneration. In
addition, corresponding locations on the opposite leg
were prepared as a control.

A 1-cm segment of the nerve centered on the
coaptation line was removed and immersed in 10%
neutral formalin. After fixation, the blocks were em-
bedded in paraffin. Serial longitudinal sections 5 mm
thick were prepared from the repair site of each nerve
and stained with Masson trichrome for evaluation of
collagen. The dense scar tissue surrounding the nerve
was distinguishable as a longitudinal band of dark-
staining connective tissue. Images of entire areas in
each section were digitally recorded and the thickness
of scar tissue and transverse diameter of the nerve were

Figure 2 Diagram showing the sections in the repaired

nerve. A 1-cm segment including the coaptation line (E) was

prepared for the evaluation of epineural thickness and scar

tissue formation. Proximal (P) and distal (D) nerve specimens

were obtained 5 mm proximal and 5 mm distal to the repair

site for the evaluation of axonal regeneration.
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measured using image analysis software (Leica Qwin,
Leica Microsystems) in 10 random planes. The scar
tissue formation index was obtained by dividing the
mean value of the thickness of the scar tissue by the
mean value of the thickness of the nerve tissue according
to a previously described method.11

Segments were obtained from sites proximal and
distal to the repair. These were fixed in Karnovsky’s
solution and then fixed in a phosphate-buffered 1%
osmium tetroxide solution. The tissues were dehydrated
through serial alcohols and propylene oxide and em-
bedded in epoxy resin. Sections were obtained from the
specimen 5 mm proximal and distal to the repair site.
Transverse sectioning was performed and sections 1 mm
thick were obtained and stained with 1% toluidine blue.
Quantitative morphometric analysis was performed on
semithin sections by image analysis software (Leica
Qwin, Leica Microsystems). For each cross section, six
random fields (one center and five peripheral) were
selected and measurements were obtained under� 100
magnification. Transverse sections provided assessment
of axon counts, mean axon and fiber diameter, thickness
of myelin, and G ratio (the ratio of the axon diameter to
the fiber diameter). Axon counts were normalized re-
garding surface area.

Statistical Analysis

All values are expressed as mean� standard deviation.
The statistical analysis was performed using the Stat-
istical Package for the Social Sciences (SPSS) for
Windows 11.00 (SPSS Inc., Chicago, IL). Experimental
data from all groups were compared using the Kruskal-
Wallis test. When a statistically significant interaction
was observed, the Mann-Whitney U test was used to
compare the groups. Particularly it was aimed to compare
groups B and D and groups C and E as a result of PRP’s
effects. The significance level was 0.05.

RESULTS
During the follow-up period, seven rats were excluded
from the study because of death or cannibalization. The
final groups were composed as follows: group A, n¼ 4;
group B, n¼ 8; group C, n¼ 7; group D, n¼ 7; and
group E, n¼ 7. In addition, because one rat in group B
died during the second procedure, it could not be

included in the electrophysiological evaluation. A sen-
sory motor deficit of the right leg occurred in all rats,
corresponding to the nerve transection.

Walking Track Analysis

The mean SFI values of groups A to E were -
� 5.63� 4.1,� 68.25� 13.35,� 61.31� 12.21,� 58.22
� 58.22� 13.57, and� 52.51� 10.26, respectively
(Table 1). Group A, a sham control group, was signif-
icantly different from the others. The statistical evaluation
of SFI parameters did not detect a significant difference
between groups B and D or groups C and E according to
the Mann-Whitney U test (p> 0.05; Fig. 3).

Electrophysiological Evaluation

Experimental limb/control limb ratios were calculated
for three electrophysiological parameters. The results are
given in Table 1 and Fig. 4.

The mean onset latency ratios of groups A to E
were 0.99� 0.34, 2.23� 1.09, 1.67� 0.29, 1.33� 0.31,
and 1.12� 0.35, respectively. No statistically signifi-
cant difference was determined between groups A and
D or between groups A and E (p> 0.05). However,
onset latencies were slightly prolonged in groups B and

Table 1 Results of Sciatic Function Index and Normalized Electrophysiological Parameters

Group A Group B Group C Group D Group E

SFI �5.63�4.1 �68.25� 13.35 �61.31� 12.21 �58.22� 3.57 �52.51� 0.26

Latency (%) 0.99� 0.34 2.23�1.09 1.67�0.29 1.33�0.31 1.12�0.35

Amplitude (%) 1.04� 0.18 0.49�0.34 0.66�0.17 0.51�0.24 0.63�0.26

Area (%) 0.97� 0.11 0.44�0.24 0.68�0.09 0.57�0.16 0.64�0.13

The results are presented as mean�SD. SFI, sciatic function index.

Figure 3 Sciatic function indexes were evaluated at

3 months. A statistically significant difference between group

A and groups B, C, D, and E were observed. But the

statistical evaluation did not detect a significant difference

between groups B and D or groups C and E.
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C compared with group A (p¼ 0.05 and p¼ 0.02).
Comparisons between the repair groups revealed a
significant difference between groups C and E
(p¼ 0.01) contrary to group B and D (p> 0.05).

The mean amplitude ratios of groups A-E were
1.04� 0.18, 0.49� 0.34, 0.66� 0.17, 0.51� 0.24,
and 0.63� 0.26, respectively. The mean area ratios
of groups A to E were 0.97� 0.11, 0.44� 0.24,
0.68� 0.09, 0.57� 0.16, and 0.64� 0.13, respectively.
The amplitude and area values of CMAP were signifi-
cantly decreased in the repair groups compared with
group A (p< 0.05). However, there was no marked
difference between groups that underwent repair re-
garding amplitude and area ratios of the CMAP
(p> 0.05).

Wet Muscle Weight Measurement

Experimental limb/control limb ratios of gastrocnemius
muscle wet weight were calculated. The mean gastro-
cnemius muscle mass ratio was 0.95� 0.08 in group A,
0.71� 0.05 in group B, 0.75� 0.10 in group C,
0.76� 0.11 in group D, and 0.77� 0.09 in group E
(Table 2). No statistically significant difference was
determined between groups B, C, D, and E (p> 0.05),
and group A differed significantly from these repair
groups (p< 0.05).

Evaluation of Muscle

The mean gastrocnemius muscle fiber diameter was
41.01� 2.79 mm in the control left legs, 40.80� 3.58
mm in group A, 21.83� 4.03 mm in group B,
22.49� 3.36 mm in group C, 22.17� 5.25 mm in group
D, and 23.86� 4.63 mm in group E. Parallel to muscle
weight, no statistically significant difference was deter-
mined between the repair groups (p> 0.05), although
they were significantly different from group A
(p< 0.05).

Evaluation of Nerve

In the macroscopic evaluation, all nerves were in con-
tinuity and sutures were visible. No signs of significant
inflammation, major neuroma, or other localized
changes were observed. Mild adhesion of the sciatic
nerve to surrounding tissue was detected in all repaired
nerves, irrespective of the group.

The sections prepared from the nerve repair seg-
ments were evaluated for epineural thickening. The
epineurium covering the nerve ends was thickened in
the repair groups. The mean scar tissue formation index
was 0.13� 0.04 in the control legs, 0.10� 0.02 in group
A, 0.35� 0.11 in group B, 0.26� 0.12 in group C,
0.25� 0.07 in group D, and 0.23� 0.07 in group E
(Table 3). Noticeable epineural thickening was deter-
mined in repaired nerves in comparison to group A and
opposite control legs (p< 0.05), but values were similar
within repaired nerves (p> 0.05).

Table 3 summarizes the values of histomorpho-
metric parameters related to nerve regeneration. Both
control left legs and group A had better results than the
repair groups for all parameters (p< 0.05). Numbers of
myelinated axons, mean diameters of axons, and mean
diameters of nerve fibers were statistically indistinguish-
able between the repair groups (p> 0.05). However,
when the repair groups were compared, there were
significant differences between groups C and E in terms
of thickness of the myelin sheath (p¼ 0.003) and the G
ratio (p¼ 0.02; Figs. 5 and 6).

DISCUSSION
PRP has recently gained popularity as a treatment
adjunct in a variety of soft and hard tissue applications
in almost all fields of surgery, especially in the manage-
ment of chronic wounds and maxillofacial surgery.12–14

Figure 4 Comparison of electrophysiological results. On-

set latency of group E was significantly shorter than groups C

(p¼ 0.01). No statistically significant difference was deter-

mined for amplitude or area between the repair groups

(p> 0.05).

Table 2 Results of Gastrocnemius Muscle Mass Ratio (%) and Fiber Diameters (mm)

Control Group A Group B Group C Group D Group E

Muscle mass ratio 0.95�0.08 0.71� 0.05 0.75�0.10 0.76� 0.11 0.77�0.09

Fiber diameter 41.01�2.79 40.80� 3.58 21.83�4.03 22.49�3.36 22.17� 5.25 23.86�4.63

The results are presented as mean� standard deviation.
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Table 3 Results of Histomorphometric Evaluations of Nerves

Control Proximal Group A Group B Group C Group D Group E

Epineural scar

tissue index

0.13�0.04 — 0.10�0.02 0.35� 0.11 0.26� 0.12 0.25� 0.07 0.23� 0.07

Number of

myelinated axons

6996�768 11228� 929 6882�578 15915�2743 17328�1744 17684� 2592 18031�1339

Diameter of axon (mm) 4.83�0.37 3.60�1.12 4.73�0.28 2.60� 0.6 2.68� 0.22 2.64�0.35 2.80� 0.40

Diameter of fiber (mm) 8.80�0.80 8.17�1.29 8.64�0.88 3.66� 0.87 3.93�0.32 4.13�0.7 4.43� 0.49

Myelin thickness (mm) 3.97�0.6 3.58�0.74 3.92�0.62 1.06� 0.3 1.24� 0.22 1.50�0.45 1.63� 0.16

G ratio 0.55�0.03 0.61�0.07 0.54�0.02 0.7�0.04 0.68�0.04 0.65�0.05 0.63� 0.03

The results are presented as mean� standard deviation.

Figure 5 Histological appearances of control, proximal, and distal parts of the nerves. Control leg and group A were similar,

while the fiber count of the proximal sample was higher. Histological examination also revealed increased diameter of myelin

thickness in group E compared with groups C (toluidine blue, scale bar¼ 10 mm).
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Orthopedic, ophthalmic, and cosmetic surgery are the
other areas where PRP is being used to accelerate
healing.15–17 The effects of PRP are based on the growth
factors that are released from platelet a-granules during
activation. Platelet a-granules have been shown to con-
tain mitogenic and chemotactic growth factors such as
PDGF, IGF, FGF-II, transforming growth factor-b

(TGF-b), vascular endothelial growth factor (VEGF),
and epidermal growth factor (EGF).12

Although they are not classical neurotrophic
factors, the effects of these growth factors on nerve
regeneration have been comprehensively studied. IGF
is released from denervated target tissues, such as a
distal nerve stump or muscle, and is controlled by
negative feedback inhibition. In vivo studies have
identified IGF as a neurotrophic factor by isolation of
high amounts of IGF after nerve transection, using a
tubulation model.6 Moreover, several studies have
demonstrated the positive effects of administration of
IGF at the site of nerve injury.18–20 Sjoberg et al have
explained the stimulating effect on nerve regeneration
of exogenously administered IGF by an uptake and
axonal transport from the growth cone to the cell
bodies, where IGF might enhance the synthesis of
proteins and lipids necessary for regeneration.21 There
are also experimental data indicating that VEGF can
stimulate axonal outgrowth and enhance Schwann cell
proliferation.22 TGF-b,23 PDGF,24 and FGF-II25

have been described as mitogens for rat Schwann cells.
Furthermore, improved nerve regeneration has been
identified with combined administration of PDGF
and FGF-II.24–26

On the basis of the SFI, a positive effect on
functional recovery was not obtained from the PRP
administration only. The reciprocal comparisons accord-

ing to PRP usage were insignificant, possibly related to
the wide range of SFI data within the groups.

CMAP is a reflection as a waveform with specific
amplitude and latency in electromyography. The ampli-
tude of the waveform is relative to the number and size
of discharging fibers. The speed of nerve transmission is
proportional to fiber size, myelination, and internodal
distance. The latency reflects the speed of nerve trans-
mission, as well as the distance from the target muscle.
Latency is expected to decrease with increasing axonal
size and degree of myelination.6 In the present study,
although PRP had no significant positive effect on the
axonal size, improvements in the myelin thickness and
latency were noticeable in nerves that had been repaired
with six sutures and PRP application, showing better
functional outcome. In addition, slightly improved re-
sults were obtained with regard to the number of
myelinated axons, diameter of fibers and G ratio in
PRP-applied nerves. Table 4 summarizes the compar-
isons between the repair groups according to PRP usage
and demonstrates the effect of PRP in the groups
repaired with different suture number.

It is also well known that epineural scarring at the
repair site is an inevitable undesirable result of peripheral
nerve surgery.11 In our study, we also evaluated the
thickness of the epineural layer due to effect of PRP
on collagen metabolism in wound healing. A histological
examination of nerve tissue from PRP-treated rats did
not represent excess fibrous proliferation within the
epineurium. A slightly positive nonsignificant effect of
PRP was even observed on the thicknesses of the
epineural layers.

Table 4 The Effect of PRP in Two Repair Groups
According to Suture Number

p Value for

Group B versus D

(Groups Repaired

with 2 Sutures)

p Value for

Group C versus E

(Groups Repaired

with 6 Sutures)

SFI >0.05 > 0.05

Latency >0.05 0.01

Amplitude >0.05 > 0.05

Area >0.05 > 0.05

Muscle mass ratio >0.05 > 0.05

Muscle fiber diameter >0.05 > 0.05

Epineural scar

tissue index

>0.05 > 0.05

Number of

myelinated axons

>0.05 > 0.05

Diameter of axon >0.05 > 0.05

Diameter of fiber >0.05 > 0.05

Myelin thickness >0.05 0.003

G ratio >0.05 0.02

The statistically analyses were performed with the Mann-Whitney U
test. SFI, sciatic function index.

Figure 6 Thickness of myelin sheet and G ratios. In the

comparison of the repair groups, there were significant

differences between groups C and E in terms of myelin

thickness and the G ratio (p¼ 0.003 and p¼ 0.02, respec-

tively).
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Although several alternative sutureless methods
have been developed, none of them has been demon-
strated to be consistently superior to sutures. Fibrin glue
is used as an alternative to suture repair, and it should be
distinguished from the topical use of PRP. Fibrin glue
lacks concentrated levels of growth factors and cytokines
and is used primarily as a biological sealant and adhesive.
Therefore, peripheral nerve repair with microsutures is
considered the gold standard at present. It is widely
thought that the number of sutures used is related to
increased trauma and inflammatory reaction.27 In con-
trast, neuroma formation, significant fibrosis, and dis-
organization of axons result from an inadequate number
of sutures.28 Although our primary intention was not to
determine the ideal number of sutures in primary nerve
repair, our results demonstrated insignificance between
the repairs with only two and six sutures.

The transection and direct anastomosis model
that was used here could be considered inappropriate
for the evaluation of growth factors’ effects by some
authors. Welch et al described the positive effects of
the single-dose PDGF and IGF-I combination on the
nerve gap model but did not find similar effects on
transection and direct anastomosis.6 They think that a
model that does not include a gap may not allow
regenerating axons to respond to neurotrophic factors.
In contrast, numerous previous experimental studies
have demonstrated trophic effects of some factors or
agents on the primary anastomosis model.11,29–31

Local administrations of exogenous factors or
agents to the nerve repair site incorporate different
methods that aim to produce relatively constant rates
of drug release and achieve reliable local concentrations.
The most common type of local delivery has been with
implantable osmotic pumps.21 Others are direct instilla-
tion of the growth factor using a variety of carriers,
including Gelfoam or fibrin glue,29,32 and incorporation
of growth factor into the matrix substance instilled
within the guidance conduit.33 However, all of these
procedures may involve some difficulties and risks, such
as infection, inflammation, or scarring. PRP may provide
a major advantage in this respect, in that the physio-
logical fibrin clot formed with platelet activation during
blood coagulation localizes the secreted growth factors at
the injury site.32 The binding of growth factors to the
fibrin clot may supply reliable local concentrations for a
relatively long time. However, it would be expected that
degradation of the clot and restoration of circulation to
the area would remove the factors and dilute their
effectiveness ultimately.

Preparations of PRP have been variously de-
scribed since it was prepared originally using a plas-
mapheresis system. Recently, machines have been
tailored to achieve the optimal centrifugal separation
of PRP for therapeutic use from small amounts of
blood. Furthermore, the literature did not show a

statistically significant correlation between platelet
count and growth factor levels.34 In clinical practice,
it is important to know the growth factor content to
achieve predictable results. This could mean that
different individuals need different platelet concentra-
tions to achieve a comparable biological effect. We
know that our PRP may not have been optimally
prepared and that growth factor levels were not meas-
ured. Nevertheless, an optimal comparison could be
made because only one PRP was prepared and applied
to the relevant groups in the same way. The appro-
priate dose of PRP for nerve repair should be verified
with further studies.

CONCLUSIONS
It is clear that PRP comprises a bioactive reservoir and
can be easily prepared during routine care. This study
demonstrated that a single-dose, topical application of
PRP did not obviously enhance peripheral nerve regen-
eration but may be involved in the process of remyeli-
nation of regenerating axons. This effect is probably due
to growth factors that are released from the platelets
during activation and may have an impact on the quality
of healing, eventually leading to better functional recov-
ery. This effect may be even more pronounced, depend-
ing on the dose or application frequency of PRP, subjects
for further studies.
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