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Less Invasive Vestibule Access Tunneling with Platelet-rich
Fibrin Membrane for the Treatment of Gingival Recession

Agung Krismariono

ABSTRACT

Aim:The aim of this study was to introduce the less invasive vestibule access tunneling in combination with platelet-rich fibrin (PRF) membrane
for gingival recession treatment.

Materials and methods: Seven subjects with Miller’s class | or Il buccal gingival recession were selected for this study. All subjects were treated
with mucogingival surgery using the less invasive vestibule access tunneling in combination with PRF membrane. Clinical examination performed
on each subject and the height of gingival recession was recorded preoperatively (baseline), and at 1 and 3 months postoperatively. The data
were statistically analyzed using analysis of variance (ANOVA) with post hoc Tukey's LSD test to determine the significant difference between
groups. Statistical significance level was set at 0.05.

Results: The results showed that there were significant differences in recession height between baseline and both 1 month and 3 months
postoperatively (p < 0.05). Nevertheless, there was no significant difference between 1 and 3 months postoperatively (p > 0.05). All patients
reported satisfactory esthetic results both at 1 and 3 months postoperatively.

Conclusion: Mucogingival surgery using the less invasive vestibule access tunneling in combination with PRF membrane for gingival recession
treatment provided optimal root coverage.

Clinical significance: This article introduces a new tunnel technigue in combination with PRF membrane for gingival recession treatment.
Previous studies tried to make access using the tunnel technique performed through gingival sulcus. In this study, the access is performed
through the vestibule region. Access from the vestibule can minimize the damage of gingival margin integrity, especially in patients with thin

gingival biotype.
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INTRODUCTION

Gingival recession is defined as the apical migration of the gingival
margin away from the cementoenamel junction (CEJ), resulting in
exposure of root surface and loss of attachment. Gingival recession
is associated with the medical and esthetic problems, especially
recession on the maxillary anterior teeth. Treatment of gingival
recession is not only for esthetic consideration but also to prevent
root caries, cervical abrasion, and root hypersensitivity, which are
the result of exposed root surface."?

Gingival recession is characterized by a decrease in volume
and cell population of gingival tissue. These conditions occur
due to mechanical compression so that the cell becomes hypoxic
and locally reduced vascularization. These circumstances may be
restored to a normal level if the causal factors can be eliminated.
Nevertheless, the tissue repair process depends on the severity of
injuries and the type of periodontal tissue involved.?

The gingival recession has multifactorial etiology, including
physiological, anatomical, and pathological factors. Natural
factor, such as the aging process. Anatomical factors, such as
tooth malposition, prominent tooth root, narrow zone of attached
gingiva, fenestration, and dehiscence. The most etiologic factor
of gingival recession is pathological factors, such as inflammatory
caused by calculus deposits, traumatic tooth brushing, and
iatrogenic factors.**

Treatment of gingival recession can be performed using
mucogingival surgery. The major goal of the surgical treatment
for gingival recession is esthetic and functional improvement.
Mucogingival surgery may cover the exposed root surface up tothe
CEJ;in addition, it increases the zone of attached gingiva, maintains
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normal soft tissue morphology, and provides adequate gingival
thickness with normal color.®

Numerous mucogingival surgery techniques have been designed
to treat gingival recession. Tunnel or supraperiosteal envelope
technique presented by Allen (1994) is one of the common approaches
to complete root coverage. Tunnel technique was performed initially
by an internal beveled incision from the top of the gingival margin
on areas of recession. Afterward, partial-thickness supraperiosteal
envelope by sharp dissection is extended 3-5 mm laterally and
apically to areas of recession, undermining interdental papilla.’®

The less invasive vestibule access tunneling is the modification
of the tunnel technique, which is designed to minimize the risk
of laceration of the gingival margin. Laceration of the gingival
margin results in unfavorable healing outcomes. In the less invasive
vestibule access tunneling, the initial incision was performed from
the vestibule area apically to the recession.
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This study uses PRF as an adjunctive agent. PRF is required
to accelerate the recovery after surgery so that it enhances the
successful clinical outcomes. PRF is described by Choukroun et al.”
as a second-generation platelet concentrate which contains many
growth factors. PRF stimulates fibroblast proliferation and tissue
vascularization. PRF has several advantages, such as economical in
cost, simple in preparation, and easy in application. PRF contains
various human-derived growth factors,among others, are: platelet-
derivate growth factor (PDGF), transforming growth factor-beta
(TGF-f3), insulin-like growth factor-1 (IGF-1), epidermal growth factor
(EGF), and vascular endothelial growth factor (VEGF).'>"" PRF has
been used widely for periodontal regeneration. In this context,
this article aims to introduce and evaluate clinical outcomes of the
less invasive vestibule access tunneling in combination with PRF
membrane for gingival recession treatment.

MaTeriALs AND METHODS

A total of 7 women aged 30-40 years old were included from the
patients treated at Periodontics Clinic, Universitas Airlangga Dental
and Oral Hospital. They were selected based on the following
criteria: presented Miller's class | or Il buccal gingival recession
defects (3 mm or greater) on the maxillary teeth (Fig. 1), probing
depth <2 mm, good oral hygiene, absence of caries or restoration,
no medically compromised, and normal alignment of teeth in the
arch. Table 1 shows the recession height of sample teeth.

All the patients gave informed consent to participate in this
study. The treatment protocol was explained to all patients,
including surgery procedure and oral hygiene instructions. After
all the patients get routine periodontal therapy, they were called
again 4 weeks later to commence the mucogingival surgery using
the less invasive vestibule access tunneling.

Fig. 1: Buccal gingival recession on the maxillary left canine, first
premolar, and second premolar (baseline)

Table 1: Recession height of sample teeth (n =7)

No. Sample teeth
Caninus

Recession height (mm)

Caninus

First premolar
First premolar
First premalar
Second premolar
Second premolar
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Assessment of Gingival Recession Height

The exposed root surfaces were carefully debrided. Gingival
recession height, which is the distance from the gingival margin
to the CEJ, was recorded using the University of North Carolina
15 probe (Hu-Friedy). This clinical parameter was observed
preoperatively (baseline), and at 1 and 3 months postoperatively.

PRF Preparation

Before the surgical procedure, according to the PRF protoco
10mL peripheral venous blood was collected from the patients
and stored in tubes (BD Vacutainer Serum, NJ, USA) without any
anticoagulant. Tubes containing peripheral venous blood were
centrifuged (Onemed Centrifuge 0508-1, China) at 3,000 rpm for 12
minutes. Thereafter, a fibrin clot in the middle part of the tube was
taken and gently compressed between two pieces of sterile gauze
in order to obtain the membrane shape (Fig. 2).

|,'I2

Surgical Technique

Prior to surgical procedure, preoperative preparation of the surgical
area was performed using antiseptic solution. The exposed root
surface was conditioned for 3 minutes with a solution obtained
from tetracycline 500 mg dissolved in 2 mL of saline solution to
eliminate the smear layer. Local anesthesia was given by injection
inthe mucobuccal fold of 1 mL of 2% lidocaine containing 1:80.000
epinephrine. Afterward, a narrow horizontal incision was made in
the vestibule region, apically to the area of recession using a # 15¢
blade (Fig. 3).

A supraperiosteal dissection was performed using tunnel
instrument (Osung Co., Ltd, Korea). This instrument was inserted
through the vestibule access that was made in the previous step
(Fig. 4). The dissection was extended coronally and horizontally
without disrupted stability of interdental papilla until the gingival
margin could passively reach the CEJ. The fresh PRF membrane
was inserted inside the space under the gingival connective tissue
through the vestibule access (Fig. 5). Thereafter, both the membrane
and the gingiva were coronally positioned without excessive
tension, beyond the CEJ of the compromised teeth. The gingivain
this new position was sutured with a simple interrupted suture using
4.0 Nylon for stabilization. The sutures were temporarily fixated
using composite resin at the one-third coronal of the facial aspect
of the compromised teeth (Fig. 6). This fixation was performed in
order to prevent the apical relapse of the gingival margin during
the healing phase.

Fig. 2: Prepared PRF membrane
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Fig. 3: Narrow horizontal incision in the vestibule region using a #15¢
blade

Fig. 5: Fresh PRF membrane was inserted through the vestibule access

Postoperative Care

All patients were prescribed amoxicillin 500 mg, three times daily,
for 5 days and mefenamic acid 500 mg, three times daily, for 3
days. All patients were instructed to gently brush their tooth using
a soft-bristled toothbrush on the surgical site and advised to use
0.12% chlorhexidine gluconate mouth rinse, three times a day for 2
weeks. All patients were followed up after 24 hours, 7 and 14 days
of surgery. The sutures were removed 14 days after surgery. After
1 montbh, all patients were instructed to perform the roll brushing
technique using a medium-bristled toothbrush. All patients were
followed up postoperatively at 1 and 3 months. During every visit,
oral hygiene instructions were reinforced.

Statistical Analysis

Statistical analysis was performed to compare the gingival recession
height preoperatively (baseline) and postoperatively (one and three
months). The data were statistically analyzed using ANOVA with post
hoc Tukey's LSD test, Statistical significance level was set at 0.05.

ResuLts

Common minor complications after surgery, such as pain and
swelling, were presented in the first week postoperatively. Mild
inflammation on the gingival margin was observed two weeks
postoperatively. After two weeks, healing was uneventful for all
patients. No adverse outcomes were observed in any patient during
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Fig. 4: Tunnel instrument was inserted through the vestibule access and
extended coronally and horizontally

Fig. 6: Sutures were temporarily fixated using composite resin

the healing phase. All patients reported satisfactory esthetic results
both at 1 {Fig. 7) and 3 (Fig. 8) months postoperatively.

There was adecrease in mean recession heightfrom the baseline
to both 1 month and 3 months follow-up. Furthermore, the results
of the post hoc test with Tukey's LSD comparing recession height
at baseline to both at 1 and 3 months postoperatively exhibited
p = 0.00 (p < 0.05), indicating there were significant differences
between baseline to both 1and 3 months postoperatively (Table 2).
However, there was no significant difference in mean recession
height between 1 month and 3 months follow-up, statistically
exhibited at p = 0.58 (p > 0.05).

Discussion

Ideal periodontal treatment should improve periodontal health and
esthetics. Gingival recession is one of the patient's complaints in
esthetics. Thus, the treatment of gingival recession isan important
therapeutic for enhancing esthetic outcome. Treatment of gingival
recession is based on the etiological factor and the severity of
the gingival defect. Eliminating the etiological factor is an initial
treatment stage of gingival recession.*'* One of the treatment
options for gingival recession is surgical using the tunneltechnique.

In previous studies, the procedure to make the tunnel access
is performed through gingival sulcus.'"'® Access from gingival
sulcus is very sensitive because the gingival sulcus is very narrow,
and in addition, many patients have a thin gingival biotype.
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Fig. 7: 1 month postoperatively

Table 2: Mean + SD of gingival recession height at baseline, 1 month
and 3 months postoperatively

1 month post- 3 months post-
Baseline operatively operatively
Recession 3.43+053° 0.14+038% 029+049°
height (mm)
Tukey's LSD p=0.00

*bsignificant differences (p < 0.05)

This gingival profile made it difficult to separate the junctional
epithelium from its attachment on root surface properly, so that
controlled mechanical instrumentation during tunneling procedure
is hard. When the defect of gingival margin occurs, the success of
mucogingival surgery is poor.

The gingival fibers play an important role. They brace and
stabilize the gingival margin firmly against the tooth.'® Tunneling
access through gingival sulcus may cause damage to the gingival
fibers integrity, especially laceration of circular and semicircular
gingival fibers. Trauma to these gingival fibers leads to unfavorable
healing outcomes.

This study introduces a new tunnel technique, namely the less
invasive vestibule access tunneling. This technique is developed
as a modification of the supraperiosteal envelope technique.
Tunneling access in supraperiosteal envelope technigque was
performed through gingival sulcus. The less invasive vestibule
access tunneling is performed through a narrow horizontal incision
in the vestibule. This new technique has several advantages: it can
minimize the damage of gingival fibers complex on the gingival
margin due to mechanical instrumentation; itis conducted without
releasing interdental papilla, and therefore it is less bleeding
and has a better interproximal esthetic outcome; and it ensures
optimal vascularity at the surgical site, because there is only a
narrow horizontal incision in the vestibule. There is no vertical
incision in this technique. Several modified tunnel techniques use
vertical incision for the tunneling procedure.®"”'® Incision in the
vertical direction may reduce gingival vascularization. Whereas the
successful mucogingival surgery for gingival recession treatment
is dependent on the excellent blood supply to the surgical site.
Adequate blood supply is necessary to maintain the stability of the
gingival attachment to the root surface.

This study used PRF membrane to support adequate adaptation
and better stabilization of the gingiva in the new position. Soft
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Fig. 8: 3 months postoperatively

tissue augmentation with PRF membrane is recommended for
patients who do not have adequate gingival thickness. Application
of PRF membrane in mucogingival surgery for gingival recession
can improve the gingival thickness and provide the long-term
stability of gingival connective tissue attachment to the root
surface. The study conducted by Garg et al."” showed that reduction
in gingival recession height after manipulation of the gingival
margin with surgical alone was 40-50%, but in combination with
PRF, its reduction increased up to 80%.

Platelet-rich fibrin contains multiple growth factors that improve
cellular functions in tissue healing. Platelet growth factor has several
biological activities that promote and modulate cell proliferation
and regeneration.”® Application of PRF membrane in the surgical
area will enhance the survival of gingival epithelial cell and fibroblast
in the new paosition. By using PRF, the donor site is not necessary,
which means minimal postoperative discomfort.

Platelet-rich fibrin is the latest generation of platelet
concentrates. PRF increases proliferation of connective tissue
progenitors. PRF contains growth factors such as transforming
growth factor-B (TGF-B), platelet-derived growth factor (PDGF),
epidermal growth factor (EGF), vascular endothelial growth
factor (VEGF), and insulin-like growth factor-1 (IGF-1) which
are the important factors for optimal healing.?"?? TGF-B and
PDGF produced by PRF are the major initial growth factors in
the wound healing response. TGF- attracts fibroblast into the
wound and directly stimulates collagen production by fibroblast.
On the contrary, PDGF is a potent chemoattractant for fibroblast.
PDGF also stimulates fibroblast to produce endogenous growth
factors, including TGF-p. In turn, this TGF-f3 induces new collagen
synthesis.?? In vitro study showed that slow release of TGF-p from
PRF began at the first minute and continued for 7 days.”®

Several studies represent a histological evaluation of treatment
results of mucogingival surgery for gingival recession. Histological
examination showed that the gingival attachment to the root
surface is characterized by the combination of new connectivetissue
attachment and junctional epithelium.?*-* Gingival connective
tissue attaches to the root surface depending upon fibrin and
collagen interactions. Attachment of collagen fiber to the root
surfaceis preceded by fibrin linkage. Fibrin linkage attaching to the
root surface is an essential step for the gingival connective tissue
attachment. This attachment is mediated by an adhesive protein,
namely fibronectin. PRF facilitates the presence of fibronectin, %
Thus, the stability of the gingival attachment to the root surface is
better achieved.
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The limitation of this study is that the treatment was performed
by only one method, which is the less invasive vestibule access
tunneling in combination with PRF membrane. Evaluation for three
months after surgery exhibits good clinical outcomes. However, the
successful treatment of this technique without PRF membrane is
not yet precisely known. Consequently, more studies with some
variation methods and long follow-up are still required.

ConcLusION

Treatment for gingival recession using the less invasive vestibule
access tunneling demonstrates favorable root coverage. This
technique results in a decreasing degree of gingival recession
with the optimal healing outcomes without any adverse effect.
Application of PRF membrane in this surgical technique improves
the successful treatment of gingival recession. The gingival margin
shows stable conditions and an increase in gingival thickness. The
less invasive vestibule access tunneling was suitably performed for
Miller's class | and Il gingival recession, narrow gingival sulcus, and
thin gingival biotype.

CLINICAL SIGNIFICANCE

This article introduces a new tunnelling technique in combination
with PRF membrane for gingival recession treatment. The previous
procedure to make tunnel access was performed through gingival
sulcus. Access from gingival sulcus may cause disintegration of
circular and semicircular gingival fibers. Tunnel access in the less
invasive vestibule access tunneling is performed through a narrow
horizontal incision in the vestibule region. Access from the vestibule
can minimize the damage of gingival margin integrity, especially
in patients with thin gingival biotype.
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