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ABSTRACT

Background: Peri-implant plastic surgery includes soft tissue enhancement by connective tissue grafting. The palatal donor
site provides peri-implant keratinized mucosa and soft tissue height. Platelet-rich plasma (PRP) contains growth factors
that may enhance early healing.

Purpose: The present animal study investigated the effect of PRP on wound healing of palatal donor site after connective
tissue harvesting.

Materials and Methods: In 12 mongrel dogs, bilateral palatal connective tissues of 10 X 15 mm were harvested. At test site,
PRP was applied into the wound, and the contralateral site served as control. The healing was evaluated clinically and
histologically at 1 week, 2 weeks, and 4 weeks after surgeries. Exact binomial probability and Wilcoxon signed-rank test were
used to compare the clinical and histologic measurements.

Results: No statistically significant differences between PRP and control sites were measured with regard to clinical healing
(p=1.000) and histologic variables, including inflammatory cells (p =.750), collagen fibers (p =.375), and granulation
tissue (p =.500) at any time interval.

Conclusion: The addition of PRP to palatal mucosal wound sites did not accelerate wound healing.

KEY WORDS: connective tissue graft, histologic study, palatal donor site, platelet-rich plasma, soft tissue augmentation,
wound healing
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factor.*” Platelet-rich plasma (PRP) is an autologous
concentration of platelets in a small volume of plasma. It
also contains the three proteins in blood known as cell
adhesion molecules (fibrin, fibronectin, and vitronec-
tin), which act as a matrix for connective tissue and
epithelial migration.® Increasing the wound concentra-
tion of platelets may improve and accelerate palatal soft
tissue healing.’

The aim of the present randomized animal study
was to evaluate the effect of PRP on soft tissue healing of
palatal donor site after connective tissue harvesting.

MATERIALS AND METHODS

Experimental Design

Twelve adult male mongrel dogs, weighing approxi-
mately 21 kg (18-25 kg), were used in this study. The
dog model has been identified as a good animal model
for such investigations."” The experimental protocol
was approved by the Institutional Animal Care and Use
Committee of Tehran University of Medical Sciences.
Animals were determined to be healthy based on the
results of physical examination and complete blood
count. The dogs were housed individually in indoor
cages. They were fed by commercial soft-maintenance
diet (Friskies, Purina, Marne La Vallee, France) once a
day, and water was offered ad libitum.

PRP Preparation

PRP was prepared using a technique described by
Okuda and colleagues'' briefly; 40 mL of autologous
blood withdrawn from each dog was initially centri-
fuged at 2,400 rpm for 10 minutes to separate PRP and
platelet-poor plasma (PPP) portions from the red blood
cell fraction. The PRP and PPP portions were again
centrifuged at 3,600 rpm for 15 minutes to separate PRP
from PPP. The resulting pellet of platelets was resus-
pended in 1 mL of residual plasma. Platelet counts for
the PRP were measured using an automatic cell counter
(Hema-Screen 18, Hospitex Diagnostics, Florence,
Italy). The PRP (0.5 mL) was activated just before appli-
cation with a 10% calcium chloride solution and 5,000
units of bovine thrombin to form a gel.

Surgical Procedure

The dogs were premedicated with xylazine-HCI (xyla-
zine 2%, Alfasan International BV, Woerden, The Neth-
erlands) (2 mg/kg) intramuscularly. This was followed
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by induction of general anesthesia with intravenous
injection of the mixture of ketamin-HCI (ketamin10%,
Alfasan International BV) (10 mg/kg) and diazepam
(ZEPADIC", Caspian Tamin Pharmaceutical Co., Rasht,
Iran) (0.5 mg/kg), and maintained by the same drugs.
The general anesthesia was delivered and monitored
under the supervision of a veterinary surgeon.

All surgical procedures were performed by a peri-
odontist. A horizontal incision was made 2 mm from the
palatal gingival margin at the mesial of the first molar
and extending mesially by 15 mm. Vertical incisions of
10 mm were then made at both ends of the first incision.
A 1-mm thick flap was raised, and incisions through the
periosteum dissected and removed the contained tissue
(Figure 1A). The same surgical design was executed in
the contralateral site. The surgeon was unaware about
the test and control sites that were randomly assigned by
one who was not involved in the surgical procedures.
The sham-surgery control site was sutured back to its
original position. The test site was sutured back to
its original position after the insertion of 0.5 mL of
PRP (see Figure 1B). Because of jelly consistency of
the PRP, there was not any concern about the displace-
ment of PRP gel during or after surgery.

To reduce pain and discomfort, tramadol (MS
Pharma, Washington, DC, USA) (5 mg/kg) was admin-
istered every 12 hours for 3 days after surgery. Cefazolin
(Cefzolix, Jaber Ebne Hayyan Pharmaceutical Co.,
Tehran, Iran) (25 mg/kg) was given before surgery and
continued twice daily for 3 days after the surgical pro-
cedure. The soft-diet regimen (Friskies, Purina) was
continued until the end of the study period. The sutures
were removed 1 week after surgery.

Sample Preparation and Histologic Analysis

Twelve animals were randomly assigned into three
groups. There were four dogs in each group. The animals
were sacrificed by an overdose of intravenous sodium
thiopental at 1 week, 2 weeks, and 4 weeks after surger-
ies. Before histologic preparation, a photograph was
taken from the area. Sharp incisions were made 2 mm
from the defect borders. The tissue was separated from
the bone using a periosteal elevator.

Samples were prepared for histologic evaluation
according to small specimen preparation method.'
Each sample was fixed in 10% formalin and then
embedded in paraffin. The samples were prepared by
routine histologic method for hematoxylin and eosin
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Figure 1 A, Photographs of surgical procedure at palatal site of dog. Palatal connective tissue including periosteum was removed.
Sound bone is evident. 150 X 140 mm. B, Platelet-rich plasma has been applied in the experimental defect. 150 X 160 mm.

(H&E) staining. Sections with the thickness of 4 um
were cut (perpendicular to the periosteum), stained with
H&E, and examined under a light microscope (BX41,
Olympus Co., Tokyo, Japan). The following criteria were
examined in histologic sections by a masked examiner:
inflammatory cells (ICs) were assessed based on IC
counts under a high power field (x40) as follows: grade
0 (no IC), grade 1 (<20 IC), grade 2 (20-50 IC), grade 3
(>50 IC), and grade 4 (abscess). The relative amount of
collagen fibers was compared and graded from 1 to 3. The
presence or absence of granulation tissue was examined
in the evaluated field.

Clinical Healing

A masked periodontist graded the clinical photos of the
test and control sites based on color match, repigmen-
tation of the surgical site, tissue texture, unity of the
surgical site and the adjacent area, and the presence/
absence of border necrosis. These criteria have been
modified from the criteria suggested by Yen and
colleagues.’

Statistical Analysis

The histologic differences of the test and control groups
were measured via Wilcoxon signed-rank test. The

clinical differences were assessed using exact binomial
probability. A p value of less than .05 was considered
statistically significant.

RESULTS
Platelet Counts in PRP

The mean number of platelets in whole blood and
PRP were 298.22 X 10’ and 2,070.78 X 10°, respectively.
According to paired t-test, the difference of platelets
in whole blood and PRP was statistically significant
(p=.004).

Histologic Findings

The histologic comparison between the test and control
sites showed no statistically significant difference in any
time interval (Figure 2, Table 1): ICs (p =.750), collagen
fibers (p=.375), and granulation tissue (p=.500)
(Table 2).

Clinical Findings

All surgical sites healed well without evidence of infec-
tion. Overall, the clinical comparison of the test and
control groups did not show a significant difference
(p=1.000) (Table 3).
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Figure 2 Photomicrographs of platelet-rich plasma (PRP) and control sites at first, second, and fourth weeks after surgery (x40). A,
PRP site at first week after surgery, intact oral epithelium and obvious fibroblastic activity. B, Control site at first week after surgery,
intact oral epithelium and start of collagen formation. C, PRP site at second week after surgery, collagen formation and fibrosis are
evident. D, Control site at second week after surgery, collagen formation and fibrosis are similar to C. E, PRP site at fourth week after
surgery, prominent collagen formation. F, Control site at fourth week after surgery, prominent collagen formation same as PRP site
(hematoxylin and eosin stain, original magnification x40).

DISCUSSION

This split-mouth randomized clinical and histologic
study investigated wound healing following application
of PRP into palatal wound sites after connective tissue
harvesting in dogs. The wound healing process was
uneventful in all animals. The clinical and histologic
evaluation did not reveal any evidence of statistically
significant differences between wounds receiving the
PRP preparation versus that of the sham-surgery
control.

The PRP used in this study exhibited of significantly
higher platelet counts than whole blood. The role of
platelets in wound healing has been established.

However, lack of platelets in experimental animals has
not shown to influence wound healing significantly.”
Possibly because of compensatory mechanisms, PRP
may not exert a decisive role on wound healing."

In the present study, at second and fourth weeks
after surgery, more ICs were detected in sites receiving
PRP compared with control; however, the differences
were not statistically significant. In concert, using a
rabbit model, Chandra and colleagues' examined his-
tologic differences in skin wounds closed with and
without the application of an autologous platelet gel.
The sites receiving the platelet gel showed more
inflammation during the first 3 weeks after surgery.
More inflammation in sites receiving platelet gel was
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TABLE 1 Comparison of Histologic Parameters in Test and Control Groups over 4 Weeks

PRP Site Control Site
Time Interval Histologic Parameter Mean (SD) Mean (SD) Mean Difference (SD) p Value*
1 week Inflammatory cells 2.25 (0.96) 2.25 (1.26) 0.00 (0.82) 1.00
Collagen fibers 1.00 (0.00) 1.00 (0.82) 0.00 (0.82) 1.00
Granulation tissue 1.00 (0.00) 0.75 (0.50) 0.25 (0.50) 1.00
2 weeks Inflammatory cells 1.00 (0.82) 0.75 (0.96) 0.25 (0.50) 1.00
Collagen fibers 2.25 (0.96) 2.50 (1.00) —0.25 (0.50) 1.00
Granulation tissue 0.25 (0.50) 0.25 (0.50) 0.00 (0.00) 1.00
4 weeks Inflammatory cells 1.25 (1.50) 1.00 (1.41) 0.25 (1.25) 1.00
Collagen fibers 2.00 (0.82) 2.50 (1.00) —0.50 (0.58) .50
Granulation tissue 0.50 (0.58) 0.25 (0.50) 0.25 (0.50) 1.00

*Wilcoxon signed-rank test, exact significance.
PRP = platelet-rich plasma.

TABLE 2 Comparison of Histologic Parameters with Regard to Treatment Group over Time Intervals

1 Week 2 Weeks 4 \Weeks
Histologic Parameter Group Mean (SD) Mean (SD) Mean (SD) p Value*
Inflammatory cells PRP 2.25 (0.96) 1.00 (0.82) 1.25 (1.50) .750
Control 2.25 (1.26) 0.75 (0.96) 1.00 (1.41)
Collagen fibers PRP 1.00 (0.00) 2.25 (0.96) 2.00 (0.82) 375
Control 1.00 (0.82) 2.50 (1.00) 2.50 (1.00)
Granulation tissue PRP 1.00 (0.00) 0.25 (0.50) 0.50 (0.58) .500
Control 0.75 (0.50) 0.25 (0.50) 0.25 (0.50)

*Marginal comparison between test and control groups (Wilcoxon signed-rank test, exact significance).

PRP, platelet-rich plasma.

attributed to the chemotactic effect of activated
platelets.

Most studies evaluating the effect of PRP in
intraoral soft tissue healing have focused on root cover-
age procedures.”'" However, to the best of our knowl-
edge, there was only one study that evaluated the effect

TABLE 3 Number of Animals with Better Clinical

Healing at PRP or Control Sites in 1 Week, 2 Weeks,
and 4 Weeks after Surgical Procedure

1 Week 2 Weeks 4 Weeks
Better Clinical Healing
At PRP site 2 1 1
At control site 1 2 2
At both sites 1 1 1
Total 4 4 4

PRP = platelet-rich plasma.

of PRP on palatal wound healing. In this placebo-
controlled human study, collagen sponge was used as
a placebo control.” While PRP is a chemoattractant
to 1Cs,'>*** lower concentration of ICs was reported
in PRP sites. It was suggested that the exogenous
collagen sponge used as placebo might stimulate more
inflammatory response in comparison with autogenous
PRP’

According to the results of the present study, the
addition of PRP had no significant influence on the
amount of collagen fibers presented in palatal wound
area. This is in accordance with the result of the study of
Chandra and colleagues' in which fibrosis did not differ
between platelet gel-treated and control skin wounds. It
can be assumed that natural clot within the wound area
provides a favorable matrix and sufficient products for
future tissue modeling, leading to collagen synthesis,
and the addition of PRP does not seem to have any
further benefit.



The histologic observations support the clinical
findings, where no difference was found in healing of
sites with and without PRP.

In healthy individuals, surgical wounds contain suf-
ficient levels of growth factors. In contrast, an imbalance
of cytokines has been found in chronic wounds® that
might explain a PRP-associated healing improvement in
chronic wounds.*** In healthy individuals, the develop-
ment of the blood clot and optimal levels of growth
factors released into the palatal surgical wound maybe
compromised by the PRP preparation. The limited
effect of PRP, if any, is certainly supported by a recent
systematic review concluding that there was no benefit
related to PRP when it is used into skin surgical
wounds.”*

CONCLUSION

The present study does not support the use of PRP in
accelerating palatal wound healing after connective
tissue harvesting.
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