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ABSTRACT

Purpose: The present study was conducted to evaluate the clinical and radiographic
effect of Platelet Rich Fibrin (PRF) in one stage dental implants in an attempt to im-

prove outcomes of dental implants.

Material and methods: This study was conducted on twelve (12) healthy patients
that were randomly divided into two groups: Group A (control group) six (6) patients
with one stage implant insertion without the use of platelet rich fibrin membrane ;
Group B (Test group) six (6) patients with one stage implant insertion with the use of
Platelet Rich Fibrin membrane. Results: Test group showed a highly significant increase
in its bone density (P-value 0.009) after six months in comparison with control group
after six months follow up. Conclusion: The use of platelet rich fibrin membrane in
one stage implant insertion showed an improvement in peri-implant bone density which

will affect implant stability and subsequent long implant survival.

INTRODUCTION

Osseointegrated titanium dental implants become widely used as a
successful treatment option for the restoration of both partial and fully
edentulous patients in the last 25 years with consistent long-term results®,
Percentage rate of implants survival is reported to be similar or even supe-
rior to traditional crowns, dentures or bridges®.

e A paper extracted from Doctor Thesis titled “Clinical and Radiographic Assessment of Platelet Rich Fibrin Effect in One-

Stage Dental Implant”
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One stage surgical protocol was proposed in
1988 @ as it offers several clinical advantages in-
cluding less chair time per patient, avoiding second
surgery, and simplified prosthetic procedures for
temporary restorations®?. Studies have reported
that bone density is a main factor that affect both
implant stability and osseointegration®®, where os-
seointegration was defined as direct bone to metal
interface without intervening connective tissue.

Regarding wound healing around dental im-
plants, it includes both bone and soft tissue. With
implant site preparation and its insertion, blood ves-
sels and bone structure injury will occur that will
trigger hemostasis to stop such bleeding. This pro-
cess ends up with blood clot formation that initi-
ates immune-inflammatory response, followed by
neovascularization and the transient fibrin-based
structural matrix formation that serves as an osteo-
conductive medium. Osteoconduction phase at this
point takes place by recruitment of osteogenic cells,
osteoblasts then lay down bone on the old bone sur-
face (distant osteogenesis) or on the implant surface
itself (contact osteogenesis) ®.

Several studies have reported that bone density is
an essential factor that influence implant stability as
it is a necessity to establish a mechanical rest, which
is essential to avoid disturbance of both healing and
osseointegration®!?, Also, peri-implant bone qual-
ity and quantity influence architecture of the over-
lying soft tissues'.

Since the discovery of platelets regenerative
potentiality in 197412 different techniques of au-
tologous platelet concentrates preparations have
been introduced to improve soft and hard tissue
healing; ¥ platelets Rich fibrin is one of these in-
novations"'¥. PRF production protocol aims to col-
lect the circulating stem cells, platelets and leuko-
cytes in a fibrin clot with a definite composition and
three-dimensional architecture. Although, platelets
and leukocyte cytokines play an important part in
the biology of this biomaterial, but the fibrin matrix
supporting them definitely constitutes the influential
element responsible for the actual therapeutic po-
tential of PRF!9.

Radwa M. Ismail, et al.

Studies have demonstrated that PRF has a very
significant slow sustained release of growth factors
for at least 1 week “®!7) and up to 28 days which
means that PRF could motivate its environment for
sufficient time during wound healing®!?. Studies
reported that PRF plays a significant role in im-
proving bone healing and improving the quality of
bone®: 2V, Others reported that PRF can increase
dental implants stability due to its effect on differ-
entiation and proliferation of osteoblasts®>%9.

An important tool in the evaluation of den-
tal implants success and failure is the use of cone
beam radiographs ®¥ and it was used in this study
to determine bone density changes and to determine
the presence of any radiolucency around dental
Implants.

MATERIAL AND METHOD

Study design

This study was a randomized clinical trial on 12
patients selected from the out-patient clinic of Oral
Medicine & Periodontology department, faculty of
Dental Medicine for Girls, Al-Azhar University.

Sample Size:

Sample size calculations achieved using http://
biomath.info/power based on a previous study. !V A
total sample size of 12 patients (6 in each of the two
groups) will be sufficient to detect the difference.
Total numbers of patients were divided randomly in
to two groups.

Group A (control group): 6 patients with one
stage implant insertion without the use of Platelet
Rich Fibrin membrane.

Group B (Test group): 6 patients with one stage
implant insertion with the use of platelet rich fibrin
membrane (PRF).

The patients were selected according to selected
criteria (completely healed surgical site, presences
of proper inter arch space for the placement of the
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implant prosthetic part, bone density ranging from
D2 to D3, non-smoker and non-pregnant women).
The selected patients signed an informed consent
explaining all the procedures to the patients includ-
ing all benefits and side effects in simple and easy
way, also the patients had the right for withdrawal
at any time.

Surgical protocol:

After local anesthesia administration, sulcular
incisions around mesial and distal natural tooth with
a crestal incision at the edentulous site were per-
formed. Full thickness flap was elevated using mu-
coperiosteal elevator. Then implant osteotomy sites
were prepared with the recommended sequence
drilling according to implant system instruction.
Drilling occur under copious internal irrigation with
saline deep inside the bone to avoid over heating of
bone over 47°C. Fixture is placed at a crestal po-
sition followed by screwing of a polished healing
abutment, 2-4 mm in height to the implant body.
Sutures were removed one week postoperatively.
Antibiotics were described one day preoperatively
and for 6 days after the surgery (Amoxicillin 500 mg
8hrs/7 days), 0.12% Chlorhexidine mouth washes
were used a day pre-surgical for reduction of bacte-
rial load to two weeks after the surgery twice per
day.®»Analgesic (Ibuprofen 600 mg tablets) was
prescribed if needed.

Platelet rich fibrin preparation:

Collecting of 10ml of blood from the patient
in a plain tube without any anticoagulant and cen-
trifuged for 10 minutes at 3,000 rpm. “®PRF clot
carried out from the tube using tissue forceps and
left in a sterile cup for approximately 10 minutes
to allow the release of the proper serum contained
within then PRF separation from blood clot by us-
ing a lancet leaving the red-yellow interface. PRF
membrane obtained by pressing the clot between
two glass labs to get PRF membrane.
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Clinical evaluation:

* Modified Gingival index (MGI) and Modified
Plaque index (MPI) were recorded at 7, 30, 90
and 180 days for each patient around the healing
abutment.

* Probing depth (PD): It was obtained by mea-
suring the probing pocket per site around the
implant. Probing depth is measured from the
gingival margin to the base of the sulcus with
less probing force than natural tooth. Probing
depths were recorded at 1, 3 and 6 months for
each patient around the healing abutment at a
certain specific aspect (mesio buccal aspect) for
all participants of this study using plastic peri-
odontal probe.

Radiographic Assessment:

Cone beam computed tomography (CBCT) was
used twice before fixture placement and at the end
of the study (after 6 months) to record bone density.

Bone Density: It was recorded from the sagittal
view, the suitable implant size (diameter and length)
for each recipient site was selected from the avail-
able data on CBCT and implants were drawn in the
future recipient site. The total length of the implant
was measured and then divided into three parts, rep-
resenting the coronal, middle and apical thirds and
those readings were recorded from mesial and distal
aspect of drawn fixture. Measurements were taken
from around approximately 2 mm in a parallel man-
ner away from the implant fixture. Then those six
readings were divided by six to get the mean value
of bone density around each implant. The readings
were recorded in Hounsfield Units (HU).

RESULTS

Clinical evaluation results:

Modified Gingival Index: Group B showed a
lower mean MGI 2.40 + 0.55 than Group A which
showed 2.60 + 0.55 at 7 days reading interval of
time, however this different was of statistically
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insignificant (P=0.580). At the end of the study there
was no difference between both groups.

Modified Plaque Index: showed no difference
between both groups at all reading intervals of time
from beginning of the study to the end of study

Probing Depth: showed a statistically non-sig-
nificant difference (P-value =0.668) between both
groups at the end of the study.

Radiographic assessment results:

Bone density:

Both groups (A&B) showed an increase in its
bone density (before fixture placement and after 6
months of fixture placement) Group A showed in-
crease in its density 69.07 +2.21 throughout the study
while group B increased 172.96 +4.77 and the changes
in the percentage of bone density between both reading
before and after implant insertion were statistically with
a highly significant difference (P-value 0.009) (Fig 1).
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Fig. (1) % change of bone density of both groups throughout
the study

DISCUSSION

A criteria was concluded ©?* to evaluate dental
implants the success and failure that included clini-
cal parameters (Modified Plaque Index, Modified
Gingival index and probing depth) and Radiographic
assessment. As regard, Modified Gingival index”,
serves to describe and quantitate disease activity®®,
Also, Modified Plaque index @7 used to evaluate
plaque accumulation around dental implants.
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On the other hand, probing depth index is an im-
portant index for diagnosis of peri-implant disease.
Probing is a suitable method to assess potential det-
rimental changes in the peri-implant environment
and should be assessed every 3 to 4 months®®,

In terms of clinical parameters (MGI, MPI
and PD) in this study no significant difference
observed between both groups at different intervals
of time throughout the whole study, this could be
attributed to adequate patient motivation and proper
oral hygiene. This was in accordance with other
studies@-9,

Regarding bone densities results both groups (A
and B) showed a highly statistically significant in-
crease. The increase in bone density might be due to
alveolar bone compression by the implant body that
was placed and this was in accordance with other
studies®!3),

Group B showed highly significant increase in
bone density in comparison with control group at
the end of the study this may be due to presence of
PRF membrane. This is in accordance with the re-
sult of other studies®'3?, These results contributed
to the fact that PRF can accelerate human osteoblast
proliferation and stimulate strong differentiation of
osteoblasts as proven by studies®3%.

Interestingly, a study on the effect of PRF on osteo-
blast’s biologic characteristics was carried out, found
that PRF is capable to initiate cell proliferation and
increased the expression of alkaline phosphatase, col-
lagen type I and Osteoprotegerin (OPG) which are a
strong inducer of bone formation. They concluded that
PRF enhance osteoblasts proliferation, differentiation
and also osteoprotegerin expression®.

CONCLUSION

The use of platelet rich fibrin membrane with
one stage dental implant showed an improvement
in bone density around dental implants maintenance
of peri-implant soft health; which is a critical factor
for implant stability, esthetic and long term implant
prognosis.
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