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EVALUATION OF CLINICAL EFFECT OF TITANIUM-PREPARED
PLATELET-RICH FIBRIN AND PLATELET- RICH FIBRIN IN
TREATMENT OF GINGIVAL RECESSION

Ibrahim Abdallah El-Sayed Hassouna '*, Hazem Mohamed Mandor 2, Mahmoud Taha Eldestawy *

ABSTRACT

Objectives: The aim of the study is to evaluate the effectiveness of titanium prepared platelet rich fibrin (TPRF) for treatment
of gingival recession and comparing it to platelet rich fibrin (PRF). Subjects and methods: This study was conducted on
subjects having multiple gingival recession. Twenty-four patients of both sexes, aged between (23-41) and having miller class
I, II were selected to participate in the present study. Subjects were randomly divided into two equal groups with coin toss
method. The plaque index, gingival index, Periodontal pocket depth, Recession width, Recession depth, Clinical attachment level,
Keratinized tissue width, keratinized gingival mucosa, Gingival thickness, T-TRF membrane thickness, and VAS were measured.
Results: At 6 and 9 months: there was a statistically significant difference in mean RD in the two groups. T. PRF group showed
a less mean RD, RW, and KTW than PRF group. At 9 months: T. PRF group showed a significant higher mean GT than PRF
group. At day 3 and 7: T. PRF group showed a significant lower mean VAS than PRF group. Conclusion: In conclusion Within
the limits of this study, the results demonstrated that T-PRF procedure is a safe, effective method in treating gingival recessions. In
addition, this procedure can be recommended to treat localized or multiple-adjacent gingival recessions without additional surgery.
However, future randomized clinical trials with a split-mouth design and larger sample size are essential for evaluating the TPRF
efficiency in gingival recession treatment modalities.

KEY WORDS: Gingival recession, titanium-prepared platelet-rich fibrin, Recession width, Recession depth, Keratinized
tissue width, Gingival thickness, T-TRF membrane thickness.

INTRODUCTION Several periodontal plastic surgical procedures
©)
Gingival recession (GR) is defined as gingival have been proposed for the treatment®. The most

marginal tissue displacement apical to the reliable method is Coronally advanced flap (CAF)

cementoenamel junction (CEJ) . Recession can be aiming for complete root coverage (CRC) of isolated
isolated or multiple. First line of treatment includes ~GR defect. However, still this method does not
removal of the etiological factors followed by show evidence for coverage of multiple recession
surgical intervention @. defects (MRD) @,
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MRD can be treated by connective tissue graft
(CTG)®, guided tissue regeneration membrane®®.
Derived enamel matrix ', dermal acellular matrix®,
platelet-rich plasma, and platelet-rich fibrous mem-
brane (PRF). (4) Despite the many surgical meth-
ods used to treat GR, CTG is considered to be the
gold standard compared to other grafts and methods
available®!?. This type of graft is entirely autoge-
nous, enhances soft tissue thickness and keratinized
tissue width and covers gingival recession''?. On
the other hand, the use of CTG in the treatment of
multiple large gingival recessions may face some
problems such as the amount of CTG may be inad-
equate, be of insufficient thickness and followed by
bleeding and so refused by the patients!*!9,

Other adjunctive method for treatment of GR
Concentrated blood products, platelet-rich plasma
and platelet-rich fibrin (PRF) was considered
and preferred for stabilizing and revascularizing
flaps and grafts because of the growth factor they
contain. '® In 2001, chukron developed the second
generation of PRF and did so in full Autogenic and
does not require the addition of anticoagulants or
other foreign bodies substance 7.

PRF, which occurs via natural coagulation and
contains leukocytes, has been referred as leukocytes
platelets-rich fibrin (L-PRF) owing to its leukocyte
content '®. L-PRF can be used as a membrane %229
and believed to be important to achieve the clinical
success of the graft material because it leads to a
more limited inflammatory response at the surgery
site compared with a connective tissue graft.

In contrast, it has been mentioned that L-PRF
may have some limitations when used for treatment
of gingival recession. The short duration of intra-
tissue resorption of PRF is approximately 7-11
days, and not offering additional advantage over
coronal positional flap when used as a single layer
membrane %

Moreover, the blood sample drown from each
patient and activated by silica for fibrin formation.
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Some researchers speculated that, silica particles
serve as a catalyst only and may have an unfavorable
effect on the patient even if they are not included in
the material @Y.

Therefore, Titanium-prepared platelet-rich fibrin
(T-PRF) was developed to treat the limitations of
L-PRF. T-PRF has a more compact and thicker
fibrin network than LPRF. Such a compact fibrin
structure can play an important role in prolonging
intra-tissue fibrin resorption and in releasing growth
factors in a drop-by-drop manner over a longer
period aiming to improve the wound healing and
enhancing tissue regeneration “**. The aim of the
study is to evaluate the effectiveness of titanium
prepared platelet rich fibrin (T-PRF) for treatment
of gingival recession and comparing it to platelet
rich fibrin (PRF).

SUBJECTS AND METHODS

Study design: This study is set to be a random-
ized clinical trial study.

Subjects: This study was conducted on subjects
having gingival recession. Twenty-four patients of
both sexes, aged between (23-41) years old, and
having miller class I, II recession defects were
selected to participate in the present study. They
were selected from those attending the outpatient
clinic of Oral medicine, periodontology, Diagnosis
and Oral Radiology Department, Faculty of Dental
Medicine (Boys-Cairo) Al-Azhar University. The
patients were selected on the basis of inclusion and
exclusion criteria

Inclusion criteria:

1. Having multiple gingival recessions, including
at least two adjacent Miller class I or II teeth
among mandibular or maxillary incisors and
premolars. Molars are excluded.

2. Periodontal condition profitable for the surgical
treatment of defects of the receding gingiva in
the form of a vestibule of sufficient depth and
an area of the existing keratinized gingiva
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3. Absence of systemic disease likely to interfere
with periodontal surgery or impair wound
healing.

4. Avoid receiving any medication that is likely to
cause gingival enlargement.

5. Do not smoke or smoke less than five cigarettes
a day.

6. The treated teeth are considered vital without
restoration or caries in the tooth neck and with
enamel cement boundaries that can be fully or
partially fixed.

7. The associated teeth in the arch are free from
rotation when immobile

8. The teeth have no occlusal trauma. Patients
over 18 years of age.

9. The teeth had no occlusal trauma; and the
patients are older than 18 years of age.

Exclusion criteria:
1. Heavy smokers
2. Parafunctional habits

3. Badly decayed teeth
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4. Presence of oral periodontal infection Patient
grouping:

Subjects were randomly divided into two equal
groups with coin toss method. Group I: defects
received treatment with tunnel technique with PRF
membrane placement in the defects. Group II:
defects received treatment with tunnel technique
with T-PRF membrane placement in the defect
(Figure (1).

Evaluation
Clinical evaluation:

The plaque index, gingival index, Periodontal
pocket depth, Recession width, Recession depth,
Clinical attachment level, Keratinized tissue width,
Gingival thickness, T-TRF membrane thickness,
and VAS were measured.

Statistical analysis of the data:

Data were described using range (minimum
and maximum), mean, standard deviation and

median. Significance of the obtained results was
judged at the 5% level. The used tests were Student
t-test, Mann Whitney test, ANOVA with repeated
measures, Friedman test.

FIG (1) a, Initial situation recession present in lateral incisor and canine and first and second premolar tooth, b, T-PRF clot pre-
pared, ¢, T-PRF membrane prepared with the help of PRF box, d, Tunnel prepared, e, T-PRF membrane seated in its bed,
f, Modified anchorage suture with composite fixation, and g, 9 months follow up picture.
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RESULTS

At Baseline, 6, and 9 months: there was a
statistically non-significant difference in mean GI in
the two groups. At 3 months: there was a statistically
significant difference in mean GI in the two
groups. T. PRF group showed a less mean GI than
PRF group. At Baseline: there was a statistically
nonsignificant difference in mean PD and CAL in
the two groups. At 3, 6, and 9 months: there was a
statistically significant difference in mean PD in the
two groups. T. PRF group showed a less mean PD
and CAL than PRF group.

TABLE (1) Comparison between the two studied
groups according to GI, PD, and CAL.

T.PRF (n=20) PRF (n=20) p

GI

Baseline 1.0£00 0.80 +0.41 0.289
3 months 10+0.0 1.40 £0.50 0.030"
6 months 1.0£00 120 £0.77 0.289
9 months 1.0+0.0 1000 1.000
PD

Baseline 1.90 +0.31 1.95+0.51 0.688
3 months 1.90 £0.31 237+049 0.001"
6 months 1.77+£0.34 2.27+0.50 0.001"
9 months 1.73£0.40 227 +0.50 0.001"
CAL

Baseline 385+0.89 430+0.77 0.095
3 months 20+00 230047 0.010
6 months 1.73+£047 2.10+0.55 0.029"
9 months 1.84 £0.53 2.58 £0.64 <0.001"

p: p value for comparing between the studied groups

*: Statistically significant at p < 0.05
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At Baseline and 3 months: there was a
statistically non-significant difference in mean RD
in the two groups. At 6 and 9 months: there was a
statistically significant difference in mean RD in the
two groups. T. PRF group showed a less mean RD

than PRF group.

At Baseline 3, 6, and 9 months: there was a
statistically non-significant difference in mean
RW in the two groups. T. PRF group showed a
nonsignificant less mean RW than PRF group.

At Baseline 3, 6, and 9 months: there was a
statistically non-significant difference in mean
KTW in the two groups. T. PRF group showed a
nonsignificant less mean KTW than PRF group.

At Baseline 3, and 6 months: there was a
statistically non-significant difference in mean
GT in the two groups. At 9 months: there was a
statistically non-significant difference in mean GT
in the two groups. T. PRF group showed a significant
higher mean GT than PRF group.

At day 1: there was a statistically nonsignificant
difference in mean VAS in the two groups. At day 3
and 7: there was a statistically significant difference
in mean VAS in the two groups. T. PRF group
showed a significant lower mean VAS than PRF

group.

TABLE (2) Comparison between the two studied
groups according to RD, RW, KTW, GT, and VAS.

T.PRF (n=20) PRF (n=20) p

RD

Baseline 1.85+0.89 1.90 £0.50 0.640

3 months 00+00 0000 1.000

6 months 00+00 025+0.0 <0.001"
9 months 0.17+0.19 0.38+0.26 0.023"
RW

Baseline 4.30+0.80 420+0.77 0.678

3 months 00£00 0000 1.000
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T.PRF (n =20) PRF (n=20) p

6 months 025+00 025+0.0 1.000

9 months 1.60 = 1.90 240+1.79 0.201
KTW

Baseline 440+ 1.05 4.70 £ 0.66 0.286

3 months 490 +1.02 533+0.88 0.161

6 months 524+1.18 574 +£087 0.135
9 months 523+1.17 547+0.82 0.448
GT

Baseline 124 +£0.15 1.28 +£0.08 0.306

3 months 1.37+0.12 1.36 +0.08 0.653

6 months 1.52+0.13 145+0.10 0.067
9 months 146 +£0.14 1.37+0.08 0.031"
VAS

Day 1 60+103 550+0.51 0.059
Day 3 250+0.51 3.50+0.51 <0.001"
Day 7 0.50+0.51 1.0£00 <0.001"
Day 14 00+00 00+00 -

p: p value for comparing between the studied groups

*: Statistically significant at p < 0.05

DISCUSSION

Gingival recession is an apical migration of
gingival margin, leading to exposure of root surface
or unaesthetic elongation of the tooth, usually
presents in a localized or generalized form. Despite
many surgical approaches to treating receding
gingiva, connective tissue grafting (CTG) is
considered the gold standard ©%. This type of graft is
completely autologous, improving the thickness of
the soft tissue and the width of the keratinized tissue,
and covering the gingival recession ©%*, However,
the amount of CTG may be inadequate, not thick
enough in those with thin palates, or cause necrosis
or disintegration of the donor area. In addition,

EVALUATION OF CLINICAL EFFECT OF TITANIUM-PREPARED

349

profuse bleeding and pain may occur in the patient’s
roof after an operation ®®. Platelet-rich fibrin (PRF)
is preferred for stabilizing and revascularizing flaps
and grafts because of the growth factors it contains
(3940 The current study was designed to evaluate the
effectiveness of platelet-rich fibrin (T-PRF) made
from titanium for treating gingival recession and
compare it to platelet-rich fibrin (PRF).

In this study we used platelet rich fibrin (TPRF)
made from titanium. The T-PRF process is based on
the hypothesis that titanium may be more effective
in activating blood platelets than the silicon dioxide
doping used on glass tubes in the platelet-rich
fibrin (PRF) process. The T-PRF samples appear to
have a highly organized network with continuous
integration compared to other PRFs. Platelet rich
fibrin (T-PRF) made from titanium was developed
to remove the limitations of PRF. The histological
analysis showed that the T-PRF-fibrin network
covers a larger area than the PRF-fibrin network;
In addition, fibrin appeared to be thicker in T-PRF
@D This compact fibrin structure plays an important
role in the prolongation of fibrin resorption in the
tissue and in the drop-wise release of growth factors
over a longer period of time “>**

In the present study, Since PRF has previously
shown promising results,
considered it as the standard (control) and compared
it with T-PRF. Due to the limited number of studies

reporting the use of T-PRF, it was used in the

the present study

present study as a novel biomaterial in the treatment
gingival recession.

In the present study, the gingival index (GI),
was assessed. T. PRF group showed a less mean
GI, than PRF group at 3month, and insignificant at
6, and 9-month. This is consistent with Chatterjee
et al, ® Chacko et al, “® and Mitra, et al., “” who
showed a significant decrease in PI and GI values
during a 9-month follow-up period for intra-group
comparisons and a non-significant reduction in
inter-group comparisons. This can be interpreted
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as useful; repeated removal of plaque biofilm as
well as oral hygiene maintenance by the patients
contributed to a proper environment for healing
and decreasing gingival inflammation. Thus, it is
expected that wound healing occurs uneventfully
only when patients maintain good oral hygiene ©®.

In the present study, probing depth (PD) was
assessed. T. PRF group and PRF group showed
statistically significant decrease in mean PPD at
6,9 months. The comparing between both groups
showed statistically non-significant reduction in
PPD. This was consistent with Chatterjee et al,
@ and Patel et al,*”. Thus, PRF (both T-PRF and
L-PRF) serves as a reservoir for growth factors
and cytokines, which decrease the levels of matrix
metalloproteinase-8 and interleukin-1f and increase
tissue inhibitors of matrix metalloproteinase-1
levels, resulting in periodontal soft tissue healing®”.
Moreover, PRF also helps prevent the migration of
epithelial cells ®V.

In the present study, clinical attachment
level (CAL) was assessed. Both groups showed
statistically significant reduction in CAL occurs
during follow up periods than that present at base
line. The comparison between both groups showed
that this reduction was a non-statistically significant.
PRF has been suggested to accelerate soft tissue
healing due to their own growth factors in addition
to the fibrin network structure. The current results
were consistent with Chatterjee et al ®, and Mitra
et al*” who mentioned that this gain in CAL reflects
the proper wound healing in the presence of T-PRF
and PRF. Thus, CAL is considered as an endpoint
of regenerative attempts around natural dentition in

different regenerative studies 2%,

Regarding this, a systematic review conducted
by Trombelli et al®® reached to conclude that
specific biomaterials, such as bone grafts, GTR,
growth factors, and platelet concentrates, able to
improve the CAL levels in intra-bony defects.
However, in the present study, PRF showed a
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moderate CAL gain, which was much higher than
that reported by Patel et al.,* who carried out a
12-month postoperative follow-up. This might be
due to a higher clinical attachment loss recorded at
baseline, resulting in a better gain in CAL values
during the follow-up period in the present study.

The present study also showed that there was a
statistically significant reduction in RD in the two
groups at 6 and 9 months of follow up. On the other
hand, the comparing at baseline 3,6, and 9 months
between both groups manifested a statistically
nonsignificant reduction observed between both
groups in mean RW. T. PRF group showed a
nonsignificant less mean RW than PRF group. In
agreement with our results, Uzun et al., ©¥ 2018
found that Gingival recession depth and width
decreased significantly at 6- and 12-months post-
surgery in both groups.

Gingival thickness significantly increased at 9
months post-surgery versus the baseline values in
both groups. Although at 9 months: this increase
showed statistically non-significant  difference
in mean GT between both groups. T. PRF group

showed a significant higher GT value than PRF
group.

In agreement with the current results obtained,
Tunali et al., ®®5? Chatterjee et al., ®® they stated
that, T-PRF samples seemed to have a highly orga-
nized network with continuous integrity compared
to the other PRF, supporting by the Histomorphom-
etry analysis done which showed that T-PRF fibrin
network covers larger area than PRF fibrin network;
also, fibrin seemed to be thicker in the T-PRF sam-
ples. They also concluded that T-PRF membrane
has a better fibrin meshwork and cellular entrap-
ment than PRF which is essential for the stimula-
tion of periodontal cells leading to a proper wound
healing. Moreover, titanium able to passivates itself
into titanium dioxide and helps in the formation of
a T-PRF clot.
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Regarding to the KTW, the current study showed
that there is statistically significant increase at 3,6
month and decrease at 9 months in both groups.
But the comparison between both groups in term
of KTW showed statistically a non-significant
difference. In agreement with our results, Uzun et
al., ®¥ compared the effects of autogenous T-PRF
and connective tissue graft (CTG). the mean
amounts of KTW increased by 1.97 and 0.75 mm
in the T-PRF and CTG groups, respectively. Within
the limits of this study, the results demonstrated that
T-PRF is safe and effective for treatment of multiple
Miller Class I/II gingival recession defects.

Pain assessment was performed with the Visual
analogue scale (VAS) (0-10). In this method,
patients were asked to question the pain as a score
between O (no pain) and 10 (the most severe pain
in my life). The VAS scores decreased gradually
in all groups. At day 1: there was a statistically
non-significant difference in mean VAS in the two
groups. At day 3 and 7: there was a statistically
significant difference in mean VAS in the two
groups. T. PRF group showed a significant lower
mean VAS than PRF group. T-PRF was superior
to the control in terms VAS scores. In agreement,
Previous studies demonstrated that inflammation
occurs less frequently in the regions treated with
T-PRF, and wound healing and patient comfort were
better in the fibrin groups “+3%,

CONCLUSION

Within the limits of this study, the results
demonstrated that T-PRF procedure is a safe,
effective method in treating gingival recessions.
In addition, this procedure can be recommended to
treat multiple adjacent gingival recessions without
additional surgery. However, future randomized
clinical trials with a split-mouth design and larger
sample size are essential for evaluating the T-PRF
efficiency in gingival recession treatment modalities.
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