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ABSTRACT

Aim: This study aims to evaluate the efficacy of platelet rich fibrin (PRF) in
combination with perforated versus non-perforated collagen membrane in treatment
of class II gingival recession.Subjects and Methods: fourteen patients having at least
one tooth with Miller’s Class II buccal/labial gingival recession defect after phase I
therapy were classified into two groups, group 1 was treated with coronally advanced
flap (CAF) combined with PRF membrane along with perforated collagen membrane
and group 2 was treated with CAF combined with PRF membrane along with non-
perforated collagen membrane. Clinical parameters were recorded at baseline, 1, 3
and 6 months postoperatively.Results: Both treatment groups showed significant root
coverage, probing pocket depth (PPD) reduction, clinical attachment (CAL) gain and
increase in width of keratinized gingiva (WKG) 6 months after surgery compared with
baseline. However, there was a highly significant increase in WKG and CAL gain when
collagen membrane was perforated.Conclusion: The perforated collagen membrane
demonstrated clinical advantages beyond that achieved by the non-perforated one.

INTRODUCTION

Gingival recession is defined as “the migration of the gingiva to
a point apical to the cemento-enamel junction”. The exposure of the
root surface as a result of attachment loss has been related to several
conditions such as dentine hypersensitivity, root caries, cervical
abrasion, difficult maintenance of oral hygiene and compromised
aesthetics V.

The coronally advanced flap (CAF) alone is considered easy to
perform and effective in obtaining root coverage without the need for
a second surgical site ®. On the other hand, the CAF alone has been
reported to be associated with an apical relapse of the gingival margin
in the long term. This observation has been attributed to the inadequate
thickness and amount of keratinized tissue obtained with the CAF
alone®.
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Other approaches aimed at enhancing the out-
come of the CAF procedure and substituting the
CTG include the use of barrier membranes, enamel
matrix derivatives, and soft tissue graft substitutes
(acellular dermal matrices and xenogeneic collagen
matrices) @,

Platelet-rich fibrin (PRF), a second generation
platelet concentrate was defined as an autologous leu-
kocyte and platelet-rich fibrin biomaterial The a-gran-
ules present in platelets contain growth factors like
platelet derived factor (PDGF), transforming growth
factor-b (TGF-b), vascular endothelial growth factor
(VEGF) and epidermal growth factor (EGF) ©.

Guided tissue regeneration (GTR) with the use
of resorbable and non resorbable barrier membranes
was proposed as an alternative approach in the
treatment of gingival recession defects. The use of
barrier membranes in conjunction with CAF has
proven to promote periodontal regeneration with
the formation of new cementum and periodontal
ligament ©.

Collagen is semipermeable, allowing nutrient
passage and gas exchange, and it supports cell pro-
liferation via its lattice-like structure and cell-bind-
ing domains. Collagen also is hemostatic, possess-
ing an ability to aggregate platelets, which helps to
facilitate early wound stabilization and maturation.
Another useful benefit of collagen is that it might
augment tissue volume as it is naturally absorbed
and replaced by host tissue 7.

Aiming to enable periosteal and gingival stem
cells to participate in GTR procedures, perforated
collagen membranes were introduced. It was sug-
gested that growth and differentiation factors from
cells in the periosteum and gingiva could traverse
membrane perforations and therefore enhance re-
generation ®.

The present study was designed to evaluate the
clinical effect of perforated versus non-perforated
collagen membrane with Platelet Rich Fibrin in
treatment of class II gingival recession.
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SUBJECTS AND METHODS

1. Study setting and population:

The current study included fourteen systemically
healthy patients (9 females and 5 males, mean age
of 31.5 % 3 years) undergoing periodontal therapy
at the Outpatients Clinic, Department of Oral
Medicine, Periodontology, Oral Diagnosis and
Dental Radiology, Faculty of Dental Medicine,
Al-Azhar University, (Assiut branch). All eligible
patients were thoroughly informed of the nature,
potential risks and benefits of their participation
in the study and signed their informed consent
documents.

2. Inclusion and exclusion criteria:

e The presence of at least one tooth with Miller’s
Class II buccal/labial gingival recession defect
following phase I therapy (scaling and root
planning).

e All patients had a good compliance, acceptable
for oral hygiene instructions, non-smokers and
cooperative.

* Female patients were neither pregnant nor taking
contraceptive pills.

* No previous history of periodontal surgery in
the diseased region in the last 6 months or taking
antibiotics or anti-inflammatory drugs in the last 3
months.

3. Patients grouping and randomization:

Patients were divided randomly into two groups
using online software (https://www.randomizer.
org); numbers were concealed in closed envelopes:

Group (1): were treated with CAF combined

with PRF membrane  along with perforated

collagen membrane.

Group (2): were treated with CAF combined
with PRF membrane  along with non-perforated

collagen membrane.
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4. Periodontal intervention:

All patients received phase | therapy including
Full-mouth scaling and root planning using manual
scalers and curettes or ultrasonic scaler.

5. PRF preparation:

A blood sample of the patient was drawn in
10 mL test tubes without an anticoagulant and
centrifuged immediately. Blood was centrifuged
for 10 min at 3000 rpm ©. The resultant product
consisted of the following three layers; the upper
layer of acellular PPP (platelet-poor plasma), PRF
clot in the middle and red blood cells at the bottom.
PRF was easily separated from red corpuscles base
using sterile tweezers and scissors. The fibrin clot
was then placed on the grid in the PRF box with the
compressor and lid. This produces an inexpensive
fibrin membrane in approximately one minute.

6. Surgical procedures:

e The patients were anaesthetized using infiltration
or nerve block technique. Two oblique incisions
were made in the interdental papillae at the
height of the cementoenamel junction (CEJ)
with surgical blade no.l5 followed by an
intrasulcular/crevicular incision on the buccal
aspect then two vertical incisions were made.

e Afullthickness mucoperiosteal flap was elevated
up to the mucogingival junction followed by a
partial thickness flap to enable passive coronal
displacement of the flap.

e De-epithelization of the interdental papilla
was done sequentially then debridement of all
inflammatory granulation tissue from the defect
was performed by means of metal curettes until
a sound, healthy bone surface was obtained.
PRF membrane was positioned on the recession
defect at the height of the cementoenamel
junction (CEJ).

e Collagen membrane perforations were prepared
just before surgery using 25-gauge sterile needle
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(fig 1). Collagen membranes were trimmed and
adapted over the PRF in such a manner that the
entire defect and = 2mm of the surrounding
alveolar bone was completely covered to avoid
membrane collapse.

Fig. (1) Collagen membrane perforations.

e The raised mucoperiosteal flap was coronally
positioned and sutured using 5/0 resorbable
suture. The margin of the gingival flap was
repositioned on the enamel and held in position
with horizontal slings.

7. Periodontal evaluation:

All patients were evaluated clinically at baseline,
1,3 and 6 months post surgically using the following
parameters: plaque index (PI), gingival index (GI),
probing pocket depth (PPD), vertical component of
the gingival recession (VGR), clinical attachment
level (CAL) and width of keratinized gingiva
(WKG).

Statistical analysis:

The data were collected, tabulated and statisti-
cally analyzed by IBM® SPSS® Statistics Version
20 for Windows using ANOVA test. Plaque index
and Gingival index data showed non-parametric
(not-normal) distribution, while PPD, CAL, WKG
and VGR data showed parametric (normal) distri-
bution. Pearson test was used to test the correlation
between different variables. The significance level
was set at P<0.05.
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Fig. (1) Clinical photographs of a female patient 20 years old with class II gingival recession in lower left central incisor showing
preoperative condition, flap reflection, perforated collagen membrane in place, 1, 3 and 6 months postoperatively.

RESULTS Parameter Interval Group 1 Group 2
e Changes in plaque index (PI): There was PPD Baseline 2210 1.64%
no statistically significant difference between Im 3.1404 2.578
(Group 1) and (Group 2) at base line, 1, 3 and 6 3m 5 3608 L7 e
months where (p=0.930), (p=0.565), (p=0.053),
2.14% 1.64 b8
(p=0.565) respectively. om 6
p-value 0.002%* 0.001*
e Changes in gingival index (GI): There was VGR Baseline 5 14 90
no statistically significant difference between | 0,36 0,57
m . .
(Group 1) and (Group 2) at base line, 1,3 and 6 N N
3 1.00 1.14
months where (p=1), (p=0.260), (p=0.094) and "
(p=0.197) respectively. 6m 1.00™ 1.36%
p-value 0.001%* <0.001*
e Changes in probing pocket depth (PPD): The CAL Baseline 42954 407
mean value for group 1 and group 2 was 2.21 | 3 a0 3000
and 1.64 mm at baseline and reduced to 2.14 " ' '
" . . 3m 3210 2.86
and 1.6 mm at the 6™ month with no statistically
significant difference between the two groups 6m 264 293
where (p=0.087). p-value 0.002* <0.001%*
. . WKG Baseline 1.14¢ 1.07¢A
e Changes in Vertical component of the
bA bA
gingival recession (VGR): The mean value for tm 207 200
group 1 and group 2 was 2.14 and 2.21 mm at 3m 221 2.14%%
baseline and reduced to 1 and 1.36 mm at the 6 6m 243 2.36%
month with a statistically significant difference p-value <0.001% <0.001%

between the two groups where (p=0.032).
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e Changes in Clinical attachment level (CAL):
The mean value for group 1 and group 2 was
4.29 and 4.07 mm at baseline and reduced to
2.64 and 2.93 mm at the 6™ month with no
statistically significant difference between the
two groups where (p=0.195).

* Changes in Width of keratinized gingiva
(WKG): The mean value for group 1 and group 2
was 1.14 and 1.07 mm at baseline and increased
to 2.43 and 2.36 mm at the 6™ month with no
statistically significant difference between the
two groups where (p=0.073).

DISCUSSION

Gingival recession is a common clinical entity
observed in patient populations regardless of their
age and ethnicity. Some common consequences of
gingival recession, such as tooth hypersensitivity,
pain, root caries and esthetic concerns, adversely
affect patients’ overall well-being !°.

To overcome these adverse consequences, many
materials, as well as surgical techniques, have been
developed. Conventional soft tissue procedures
for root coverage require an additional surgical
site, thereby causing additional trauma and donor
site. morbidity. In addition, the grafted tissues
heal by repair, with formation of long junctional
epithelium with some connective tissue attachment,
so guided tissue regeneration based root coverage
was thus developed in an attempt to overcome these
limitations while providing comparable clinical
results 4V,

Coronally advanced flap (CAF) is a predictable
procedure to treat Miller’s class II mucogingival
defects. Initial gingival thickness was the most
significant factor associated with complete root
coverage!'?,

Platelet rich fibrin (PRF) has been claimed to
enhance soft tissue healing, promote initial stabili-
zation, revascularization of flaps in root coverage.

PRF acts as a storage house for growth factors such
as TGF-f3 and PDGF and they have been demon-
strated to induce healing and regeneration of tis-
sues, including those in the periodontal area !*-'4.

The concept of porous guided tissue membrane
has been introduced in 2013 as a perforated col-
lagen membrane that could stimulate tissue for-
mation. Membrane perforations could allow for
gingival stem cells and fibroblasts to take part in
supracrestal regeneration. Also, the perforated sec-
tion of the membranes would stabilize supracrestal
fibrin clot through mechanical interlocking of fibrin
strands with the membrane pores providing more
membrane and clot stability 19.

Therefore, this randomized controlled study was
designed to evaluate the efficacy of perforated ver-
sus non-perforated collagen membrane in combina-
tion with platelet rich fibrin membrane in treatment
of class II gingival recession according to Miller’s
classification 9.

Regarding clinical attachment level, a significant
gain in CAL was obtained in group 1 compared to
group 2. This finding is in agreement with previous
studies that reported a superior length of new bone
and cementum in sites treated by GTR when com-
pared to coronally advanced flap for the treatment
of dehiscence-type gingival recession defects 17-1%),

According to a previous study, the collagen
membrane not only increased the tissue thickness
via membrane integration with the flap, but also
protected the initial attachment gain. This could be
attributed to the ability of the membrane to create
space for the PDL/bone cells to promote tissue
regeneration 9,

Regarding root coverage, a significant reduction
in the amount of recession was noted in group (1, 2)
from baseline to 6 months. Related to the use of PRF
membrane, more gradual release of growth factors,
up to 10 days and higher growth factor release over
time had occurred when compared to the standard
PRF clot. Although a mild loss of recession coverage
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was reported between 3 and 6 months, the difference
was statistically non-significant. These findings are
consistent with the previous PRF studies -2V,

It can also be speculated that the collagen mem-
brane inhibits the apical migration of the epitheli-
um, stabilizes the wound and augments tissue thick-
ness, which increases the long-term stability of the
marginal tissue 2.

Regarding width of keratinized gingiva, an
increase was noted at 3™ and 6™ month compared
to baseline in both groupes. Since the mucogingival
line has a tendency to regain its genetically defined
position, increase of gingival tissue can be advocated
by coronally positioned flaps but supported and
stabilized by the use of double layers of PRF and
collagen membrane ¥,

Regarding probing pocket depth, there was a
significant increase in values at 3 months followed
by reduction to almost normal values at 6 months as
compared to baseline in all groups. It was suggested
that the increase in PD during healing resulted
from reformation of sulcular epithelium, junctional
epithelium, and some part of connective tissue
attachment.

These results which exhibited a significant
difference to perforated versus non-perforated
collagen membrane are inconsistent with the
previous studies which claimed that porous guided
bone regeneration membranes may be promising
for the clinical treatment of delayed and insufficient
periodontal healing. Placement of a perforated
membrane could allow for more flap stability
through membrane pores—gingival CT integration
from one side and membrane pore-clot integration
from the opposing side. In addition, the authors
hypothesized that early gingival CT-root surface
adhesion achieved by membrane perforations would
eventually provide additional protection against
epithelial downgrowth 1524,
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CONCLUSIONS

Perforated collagen membrane in conjunction
with PRF membrane appeared to be superior than
non-perforated membrane with PRF membrane in
treatment of class II gingival recession. Perforated
collagen membrane led to more stable root coverage
and adequate width of keratinized gingiva than non-
perforated one.

REFERENCES

1. AAP’s Glossary of Periodontal Terms. American Academy
of Periodontology 2012. http://members.perio.org/librar-
ies/glossary?ssopc=1.

2. Zucchelli G, Mounssif I, Mazzotti C, Stefanini M,
Marzadori M, Petracci E, Montebugnoli L. Coronally ad-
vanced flap with and without connective tissue graft for the
treatment of multiple gingival recessions: a comparative
short- and long-term controlled randomized clinical trial. J
Clin Periodontol. 2014;41: 396-403.

3. Pini-Prato GP, Cairo F, Nieri M, Franceschi D, Rotundo
R, Cortellini P. Coronally advanced flap versus connective
tissue graft in the treatment of multiple gingival reces-
sions: a split-mouth study with a 5-year follow-up. J Clin
Periodontol. 2010;37:644-50.

4. Cairo F, Pagliaro U, Nieri M. Treatment of gingival reces-
sion with coronally advanced flap procedures: a systematic
review. J Clin Periodontol. 2008;35: 136—-162.

5. Dohan DM, Choukroun J, Diss A, et al. Platelet-rich fibrin
(PRF): A second generation platelet concentrate. Part I:
Technological concepts and evolution. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2006;101:e37-e44.

6. Cortellini P, Clauser C, Prato GP. Histologic assessment of
new attachment following the treatment of a human buccal
recession by means of a guided tissue regeneration proce-
dure. J Periodontol. 1993;64:387-91.

7. Ozcan G, Kurtis B, Balos K. Combined use of root con-
ditioning, fibrin-fibronectin system and a collagen mem-
brane to treat a localized gingival recession: A 10-case
report. ] Marmara Univ Dent Fac 1997;2:588-598.

8. Gamal AY, Aziz M, Salama MH, Iacono VIJ. Gingival cre-
vicular fluid bone morphogenetic Protein-2 release profile
following the use of modified perforated membrane bar-
riers in localized intrabony defects: a randomized clinical
trial. J Int Acad Periodontol 2014 Apr;16(2):55-63.

Mahmoud Mohamed Abd-Elsamee, et al.



10.

11.

12.

14.

15.

16.

17.

Choukroun J, Adda F, Schoeffer C, Vervelle A. PRF:
an opportunity in perio-implantology. Implantodontie
2000;42:55-62 in French.

Albandar JM, Kingman A. Gingival recession, gingival
bleeding, and dental calculus in adults 30 years of age
and older in the United States, 1988-1994. J. Periodontol.
1999: 70: 30-43.

Tugnait A, Clerehugh V. Gingival recession-its signifi-
cance and management. J. Dent. 2001: 29: 381-94.

Huang LH, Neiva RE, Wang HL. Factors affecting the out-
comes of coronally advanced flap root coverage procedure.
J. Periodontol. 2005; 76:1729-34.

. Aroca S, Keglevich T, Barbieri B, Gera I, Etienne D.

Clinical evaluation of a modified coronally advanced flap
alone or in combination with a platelet-rich fibrin mem-
brane for the treatment of adjacent multiple gingival reces-
sions: A 6-month study. J. Periodontol. 2009; 80:244-52.

Toziim TF, Demiralp B. Platelet-rich plasma: A promising
innovation in dentistry. J. Can. Dent. Assoc. 2003; 664-9.

Gamal AY, lacono VJ. Enhancing guided tissue regenera-
tion of periodontal defects using a novel perforated barrier
membrane. J. Periodontol. 2013; 84:905-13.

Miller PD., Jr. A classification of marginal tissue recession.
Int. J. Periodontics Restorative Dent. 1985; 5:8—13.

Cortellini P, DeSanctis M, Pini Prato G, Baldi C, Clauser
C. Guided tissue regeneration procedure using a fibrinfi-
bronectin system in surgically induced recession in dogs.
Int. J. Periodontics Restorative Dent. 1991; 11:150- 63.

18.

19.

20.

21.

22.

23.

24.

Cortellini P, Clauser C, Prato GP. Histologic assessment of
new attachment following the treatment of a human buccal
recession by means of a guided tissue regeneration proce-
dure. J. Periodontol. 1993; 64:387-91.

Parma-Benfenati S, Tinti C. Histologic evaluation of new
attachment utilizing a titanium reinforced barrier mem-
brane in a mucogingival recession defect. A case report. J.
Periodontol. 1998; 69:834-9.

Jankovic S, Aleksic Z, Klokkevold P, Lekovic V,
Dimitrijevic B, Kenney EB, et al. Use of platelet-rich fi-
brin membrane following treatment of gingival recession:
A randomized clinical trial. Int. J. Periodontics Restorative
Dent. 2012; 32:e41-50.

Lee EJ, Meraw SJ, Oh TJ, Giannobile WV, Wang HL.
Comparative histologic analysis of coronally advanced
flap with and without collagen membrane for root cover-
age. J. Periodontol. 2002; 73:779-88.

Roccuzzo M, Lungo M, Corrente G, Gandolfo S.
Comparative study of a bioresorbable and a non-resorb-
able membrane in the treatment of human buccal gingival
recessions. J. Periodontol. 1996; 67:7-14.

Borghetti A, Glise J]M, Monnet-Corti V, Dejou J. Comparative
clinical study of a bioabsorbable membrane and subepithelial
connective tissue graft in the treatment of human gingival re-
cession. J. Periodontol. 1999; 70:123-30.

Gamal AY, Aziz M, Salama MH, Iacono VIJ. Gingival cre-
vicular fluid bone morphogenetic Protein-2 release profile
following the use of modified perforated membrane bar-
riers in localized intrabony defects: a randomized clinical
trial. J. Int. Acad. Periodontol. 2014 Apr; 16(2):55-63.

Platelet-Rich Fibrin Combined with Perforated Versus Non-Perforated Collagen Membrane in Treatment of Class Il Gingival
Recession (A Comparative Clinical Study)

259



) m)i’) OlwY) wb &) waw ) i)

R L boaw) 3a))) denln
o)) uh) bouw) Alan »an

AADJ, Vol. 5, No. 2, October (2022) — PP. 260

wdiall galgsll cluicg Laj\ully cnisil gayuall @ladiwl
wnilill winll ga ailll jLunil QMc cna udia ji<lig

(52190 @ 13,3138 Lasme AUt llie 350
MOHAMEDEDREES.DENT.AST.B@AZHAR.EDU.EG : 59,aSJX| sy df +

: oAln))

it Jlio wdill pee¥e STl lie go &ad¥l (PRF) dgostl poliwll pisll gupedll dulled @uds ) dawlyadl ois ciags tdagdl
AP dsyadl g &I gal pie b cgddll

any LU ASEN deyadf o seaiddl [ G8ail AU 39S) cue go JE¥I Lle ssly pw mgest Lauye pdic deyl leadlaw¥lg afgdl
sLie go i I Li> PRF gL 2o (CAF) dosdio 4lulS| dbawy cdsc 1 degadl puicsano Jl gMdall go Ho¥l Ayl Capiins
ololell Juowsd 7 .cgdin b >¥oS glié go iz | s PRF cLiie go CAF plasiwly aidles of 2 degodly cudio (pr¥oS

Aslydl aey ;0006 98 91, pulw¥l L8 dypydl

o2y Babiyg (CAL) smpsudl bL5)¥) wilaiSly  (PPD) ol Gac golasily . 8,0 S jis dudass el sticgas] LS oy glaf ém'
di 7 Losic CAL g WKG S 58 5,8 8abyy Jlia wils | el gog ovbw¥l dasy dijlae dxlydl o ygoil 6 ey (WKG) diyasl dillf
>8-Sl gline

cgdill pul gLl Lgads Sl LS jolois dupyaw Lifpe dill ¥ Sl sl bl dua M3

AL Qg S Gaialdl e &A1 jlaosl cdie jedll,caill g XS pLdie Lojdly Siell gyl tdasliad) SlelSH

ADJ-from Assiut, Vol. 5, No. 1 Mahmoud Mohamed Abd-Elsamee, et al.




