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A Single-Step Root Coverage Procedure Using Modified Bridge Flap
Technique and De-epithelialized Gingival Unit Graft: A Prospective Clinical

Study

Abstract

Background: The mucogingival conditions associated with the recession defects at the mandibular
anterior region, not only make plaque control difficult to be performed by the patient but also pose a
problem in passively advancing the tissues at the recipient site. This surgical technique is used to treat
multiple recession defects in the mandibular anterior region. Materials and Methods: Twenty-five
sites in 17 subjects (11 women and 6 men) underwent modified bridge flap and de-epithelized
gingival unit graft (d-GUQG) as a single-step treatment modality to cover the denuded root surface,
as well as increase the width of keratinized gingiva in recession type 1 gingival recession defects
in the mandibular anterior region. Results: Nearly 60% of sites in our study showed complete root
coverage, with a mean root coverage percentage of 88.08%. Furthermore, keratinized tissue width,
keratinized tissue thickness as well as vestibular depth showed statistically significant increases as
compared to baseline levels. Conclusion: Thus, the modified bridge flap technique using d-GUG
within the limitations of our study design, showed promising results in terms of recession coverage
as well as management of the difficult mucogingival conditions at the mandibular anterior region.
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Introduction

Gingival recession, leading to denudation
of the root surface, is not only an esthetic
concern, but also disturbs the functional
integrity due to the loss of protective
keratinized gingiva. The recession defects
of the lower jaw are usually associated
with poor mucogingival conditions such
as thin gingival biotype, active frenal pull,
shallow vestibule, or inadequate keratinized
gingival'?! which may require more than
one surgical procedure to completely and
predictably cover the recession defect.

The coronally advanced flap (CAF)
with  subepithelial ~ connective  tissue
graft (SECTG) remains the gold standard
for covering the denuded root surface.l!
The modifications of CAF and minimally
invasive root coverage techniques such
as vestibular incision subperiosteal tunnel
access¥ signify a marked evolution in root
coverage procedures. The recipient site
considerations of all the recent advances
aim at preserving and rapidly re-establishing
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the blood supply for a better postoperative
tissue viability.

SECTG presents with certain limitations
such as insufficient donor tissue where there
is inadequate thickness of palatal mucosa.>
To overcome this limitation and to obtain a
firmer, collagen-rich connective tissue, the
use of de-epithelialized connective tissue
grafts (CTGs) has been proposed.”? These
grafts obtained by de-epithelializing the
free gingival grafts (FGG) are also less
prone to postoperative shrinkage.® Gingival
unit grafts (GUGs), a modification of FGG,
include marginal and interdental gingiva
along with palatal mucosa. First proposed
by Allen in 2004,”? GUG is considered a
site-specific and “pre-contoured” graft, with
increased ease of adaptation and suturing
onto the root surface.!'”! De-epithelialization
of GUG provides a more “customized”
collagen-rich  connective tissue which
follows the gingival scallop as well as fits
into the interdental spaces.!'!]

The mucogingival conditions associated
with the recession defects at the mandibular
anterior region, not only make plaque

How to cite this article: Katti N, Mohanty D,
Srivani P, Siddiqui H, Raj SC, Baral D. A single-step
root coverage procedure using modified bridge flap
technique and de-epithelialized gingival unit graft:
A prospective clinical study. Contemp Clin Dent
2024;15:167-73.

Neelima Katti,
Devapratim
Mohanty,

Peri Srivani,
Humaira Siddiqui,
Subash Chandra
Raj,

Debajani Baral

Department of Periodontology,
SCB Dental College and
Hospital, Cuttack, Odisha, India

Submitted : 31-Jul-2023

Revised : 20-Feb-2024
Accepted : 02-May-2024
Published : 25-Sep-2024

Address for correspondence:
Dr. Devapratim Mohanty,
Department of Periodontology,
SCB Dental College and
Hospital, Cuttack - 753 007,
Odisha, India.

E-mail: mdevapratim@gmail.
com

Access this article online

Website:
https://journals.lww.com/cocd

DOI: 10.4103/ccd.ccd_365_23
Quick Response Code:

© 2024 Contemporary Clinical Dentistry | Published by Wolters Kluwer - Medknow



Katti, et al.: Modified bridge flap for root coverage

control difficult to be performed by the patient but also
pose a problem in passively advancing the tissues at the
recipient site. The newer techniques still have limited
evidence to demonstrate their efficacy in treating multiple
anatomic factors in the mandibular anterior region.'>13] A
new surgical technique has been proposed by the authors to
address this problem.

This technique utilizes de-epithelized GUG (d-GUG) and
a modified bridge flap procedure. The original lateral
sliding bridge flap proposed by Marggraf!'yl utilizes a
semilunar incision in the vestibular fornix connected to
intrasulcular incisions around the teeth by supraperiosteal
dissection. The original technique also involves splitting
of the papillae to enable coronal positioning of the entire
“bridge.” The modification proposed in the present
investigation avoids splitting of papillae to preserve the
blood supply and coronal positioning is obtained by tooth
anchoring sutures. Hence, the aim of the present study is
to assess the efficacy of modified bridge flap and d-GUG
as a single-step treatment modality to cover the denuded
root surface, as well as increase the width of keratinized
gingiva in recession type 1 (RT1) gingival recession
defects. The secondary parameters assessed were the
thickness of the gingiva and the depth of the vestibule.

Materials and Methods

Twenty-five sites in 17 subjects (11 women and 6 men) and
18-35 years (mean age: 30.6 + 1.2 years) were included
in the present study. The Institutional Ethics Committee
reviewed and approved the study protocol. The study was
conducted as per the Declaration of Helsinki of 1975,
revised in 2013 and was registered with the Clinical Trials
Registry of India (CTRI/2021/09/036599). The subjects
willing to participate in the study signed a written informed
consent. The subjects were selected from a pool of patients
referred to the Department of Periodontics for recession
coverage using CTG, based on the following inclusion and
exclusion criteria.

Inclusion criteria

(1) Single/multiple (not more than 3) adjacent RT1
recession defects, associated with the presence of anatomic
factors such as shallow vestibule/inadequate keratinized
gingiva or aberrant frenum which might impair passive
coronal positioning of the flap. (2) Non-smoker and
nontobacco user subjects maintained good oral hygiene
throughout the duration of the study period.

Exclusion criteria

(1) Prominent root surface which might require orthodontic
correction before root coverage procedure, (2) presence
of noncarious cervical lesions or root caries, (3) pregnant
patients, and (4) patients with systemic conditions or
using drugs which may be contraindication for periodontal
surgery or may impair wound healing.

Phase I therapy

The selected patients underwent a session of scaling
and root planning [Figure la] and were instructed on
oral hygiene maintenance, where a change of brushing
technique to modified bass method of toothbrushing was
stressed upon. After 4 weeks [Figure 1b], the oral hygiene
was monitored using plaque index (PI) and gingival
index (GD!! and when the indices were below 20%, the
patients were enrolled for the surgical procedure.

Clinical measurements

All the measurements were performed by a single
examiner, measured at the midbuccal level of the tooth,
using a periodontal probe (UNC 15, Hu-Friedy) and
rounded to the nearest 0.5 mm. Customized acrylic stents
for each patient, with grooves corresponding to midbuccal
surface of defect/s were made to ensure accurate readings.
The following clinical parameters were measured before
surgery (baseline), 3 months, and 6 months postoperative
period: recession depth (RD) — the distance between
CEJ and most apical portion of the gingival margin,
recession width (RW) — width of recession defect at the
level of CEJ, probing depth (PD) — distance from the
gingival margin to bottom of the gingival sulcus, clinical
attachment level (CAL) — sum of RD and PD, width of
keratinized tissue (KTW) — the lower lip was stretched
to demarcate the mucogingival junction and the distance
from the gingival margin to the mucogingival junction
was measured, vestibular depth (VD) — distance between
the gingival margin to the concavity of mucobuccal fold
at the depth of vestibule and thickness of keratinized
tissue (KTT) — determined at a distance of 1.5 mm apical
to gingival margin using short anesthesia needle and
rubber disc stopper.’! GI and PI were scored 4 weeks
after the Phase [ therapy (baseline) and 6 months
post-surgery.

Surgical procedure

The surgical procedure was performed by a single
experienced clinician.

Preparation of recipient site

After  administering  adequate  local infiltration
anesthesia (2% lignocaine hydrochloride with 1:100,000
epinephrine), the recipient site was outlined using a
semilunar incision covering one tooth on either side
of the recession defect/s on the alveolar and/or labial
mucosa at a distance of 10-15 mm from the gingival
margin [Figure 1c]. The distance between the incision
and gingival margin of the affected tooth/teeth was based
on the initial RD and the amount of VD present. This
allowed sufficient mobility and vascularity of the flap to
cover the recession defect as well as ensured adequate
perfusion of the graft beneath. The second incision was
an intrasulcular incision extending to one tooth on either
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Figure 1: (a) Case 1: Clinical photograph before Phase-1 therapy showing gingival recession in tooth number 31, 41 (b) after Phase 1 therapy showing
gingival recession in tooth number 31, 41 (c) recipient site preparation-incision outline (d) elevation of the modified bridge flap (e) Harvested gingival unit
graft from palate (f) de-epithelized gingival unit graft (g) graft placed at the recipient site (h) Graft sutured at recipient site (i) six months post-operative

clinical photograph of recipient site of Case 1

side of the affected area without splitting the interdental
papillae. A supraperiosteal partial thickness dissection was
done through the sulcular incision till it connected with the
vestibular incision [Figure 1d]. In areas where the tissue
thickness did not permit a partial thickness dissection, full
thickness elevation was performed. The papillac in the
surgical area were gently undermined using microsurgical
blade. A completely prepared recipient area allowed
tension-free flap mobilization to cover the recession defect.
Care was taken to keep the continuity of the papillae as
well as the flap intact to ensure maximum blood supply to
the graft.

Preparation of donor site

The palatal premolar region was anesthetized. The
required length and width of the graft were measured
using a periodontal probe and bleeding points were
marked at the donor area. A no. 15 C Bard Parker (BP)
blade was used to trace the outline of the graft to a
depth of approximately 1.5-2 mm. The papillae were

first reflected; the gingival margin carefully detached
and the outlined graft was thus harvested using BP
blade no. 15 C [Figure le]. Once harvested, the graft
was de-epithelized using new no. 15 C blade and the
undersurface of the graft were trimmed to remove any
loose tissue tags or adipose tissue [Figure 1f]. Hemostasis
was achieved at the donor site using saline-soaked gauze
pressed for 5 min and was covered using a customized
acrylic stent.

Securing of the graft

The prepared graft was inserted beneath the partial
thickness recipient site [Figures 1g and 2a and b], and
the flap was mobilized coronally to cover the graft and
recession defect, secured using sling suture engaging
both the graft and overlying flap [Figure 1h]. Additional
sutures without engaging the graft were also done such
as horizontal adapting sutures [Figure 3c] and/or tooth
anchoring sutures [Figure 4c] as and when required. The
area was covered using a periodontal pack.
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Figure 2: (a) Schematic diagram showing insertion of the de-epithelized
gingival unit graft through the vestibular incision (b) schematic diagram
showing suturing of the graft to the recipient site

Postoperative maintenance

Patients were advised analgesics and antibiotics for 5 days.
Chlorhexidine 0.2% rinse was advised for 2 weeks. The
modified bass technique of toothbrushing was advised in
all areas of the mouth except the surgical site. Sutures were
removed after 2 weeks. Normal oral hygiene measures
resumed after 4 weeks. The patient was recalled every
2 weeks postsuture removal for the initial 2 months and
every month till 6 months postoperative [Figure 1i].

Statistical analysis

The data were collected and entered in Microsoft
Excel version 2007 (Windows) and imported to
SPSS wversion 27 Armonk, New York, USA (IBM
corporation) for further analysis. All the continuous
variables were expressed in terms of mean and standard
deviation. The distribution of continuous variables was
assessed using the Shapiro—Wilks test, and statistical tests
were used based on the normality criteria. Comparison
of means through time within the group was measured
using the Freidman test since all the continuous variables
had skewed distribution. Pairwise comparison was also
conducted. P <0.05 was considered statistically significant.

Results

Table 1 summarizes the comparison of different parameters
at baseline; 3-month and 6-month follow-up. The three
representative cases with their 6-month follow-up clinical
photographs are depicted in Figures la-1i, 3a-3d and
4a-4d. Twenty-five recession defects in 17 patients were
treated and analyzed for effectiveness of the novel surgical
technique. All the patients completed the 6-month follow-up
with uneventful healing both at recipient [Figures 1i, 3d
and 4d] and donor site [Figure 5]. RD and RW showed
a statistically significant improvement when compared to
baseline both at 3 and 6 months (P < 0.001). The reduction
in RD was associated with concomitant gain in CALs and
an increase in KTW at 3 and 6 months (P < 0.001). There
was a statistically significant reduction in PD measurements
from baseline to 6-month period (P = 0.001). The VD
and KTT also showed a statistically significant increase
when compared to baseline at 3-month and 6-month
period (P < 0.001). The mean GI and PI scores did not
show any significant change during the 6-month period.

Figure 3: (a) Case 2: Clinical photograph showing gingival recession in
tooth number 31 (b) elevation of modified bridge flap (c) graft sutured at
recipient site with additional horizontal adapting sutures (d) six months
postoperative clinical photograph of recipient site of case 2

Discussion

Optimization of blood supply to the graft by minimally
invasive recipient site preparation forms the basis for all
the surgical procedures involving coronal positioning of
flap/tunnel. The most predictable outcome for covering
the denuded roots has been achieved using CAF with
CTG. The predictability originates from its ability to
maintain a bilaminar blood supply, thus increasing the
chances of flap and/or graft survival on the avascular
bed.

The surgical technique proposed in the present study is
a modification of the lateral bridging flap technique first
proposed by Marggraff'¥ The lateral bridging flap technique
was proposed as a single surgical step to cover gingival
recession, without any requirement for prior augmentation
of attached gingiva. The modification proposed by
the authors in the present study was to undermine the
papillae without splitting the interdental tissues to create
a space for the graft. A similar modification of the lateral
bridging technique was proposed by Bethaz et al.,l') where
the authors used a vestibular incision, supraperiosteal
separation along with undermining of interdental papilla
without splitting the interdental tissues. They, however,
used a SECTG and stabilized the recipient site using sling
suspended sutures and horizontal mattress sutures anchored
to the periosteum.

In any root coverage surgical procedure, tension-free
coronal mobilization of soft tissues plays a pivotal role in
achieving CRC.'"! Use of CTG under a CAF reduces the
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Table 1: Comparison of different parameters at baseline, 3 month- and 6-month follow-up

Baseline 3 months 6 months P
Baseline versus Baseline versus 3 months versus
3 months 6 months 6 months

RD (mm) 3.24+0.83 0.72+0.45 0.40+0.50 <0.001* <0.001* 0.774
RW (mm) 2.8440.55 0.72+0.45 0.40+0.50 <0.001* <0.001* 0.774
CAL (mm) 4.84+1.12 2.24+0.69 1.44+0.58 <0.001* <0.001* 0.014%*
KTW (mm) 1.84+0.53 3.46+0.69 3.68+0.57 <0.001* <0.001%* 0.472
PD (mm) 1.60+0.54 1.36+0.39 1.04+0.20 0.231 0.001* 0.143
VD (mm) 4.02+0.82 7.56£1.07 7.76£1.38 <0.001* <0.001* 0.999
Gingival thickness (mm) 0.68+0.24 1.48+0.30 1.56+0.33 <0.001* <0.001* 0.999
GI (mm) 0.63£0.18 0.51+0.21 0.024

PI 0.63+0.18 0.59+0.21 0.396

*P<0.05 is statistically significant. SD: Standard deviation; RD: Recession depth; RW: Recession width; CAL: Clinical attachment level;
KTW: Keratinized tissue width; PD: Probing depth; VD: Vestibular depth; GI: Gingival index; PI: Plaque index

Figure 4: (a) Case 3: Clinical photograph showing gingival recession
in tooth number 31, 32, 41 (b) elevation of modified bridge flap (c) graft

sutured at recipient site along with tooth anchoring sutures (d) six months
post-operative clinical photograph of recipient site of case 3

apical shift of the gingival margin in comparison to CAF
alone." In the present study, the semilunar vestibular
incision enabled the recipient site to be displaced tension
free even in difficult areas of mandibular anteriors where
there is often the presence of inadequate VD and other
mucogingival problems. The use of interdental sling sutures
and tooth anchoring sutures apart from being less technique
sensitive (compared to periosteal sutures used by Bethaz
et al.)," helped in stabilizing the coronally displaced
tissues throughout the healing period. 60% of sites in our
study showed CRC as compared to 73.3% of sites in the
previous study using similar modifications. Higher sample
size and lesser follow-up period in the present study
may be attributed to the difference in the number of sites
showing CRC.

Figure 5: (a) Outline of the graft at the donor site (b) donor site healing at
2 weeks (c) donor site healing at 2 months

Retention of periosteum on the recipient bed ensures
rapid revascularization,'” but an attempt to elevate the
partial thickness envelope in areas with thin friable
gingiva may lead to necrosis.’” In the present study,
though few sites with thin gingiva were reflected
subperiosteally, the intact papillary blood supply and
absence of any vertical incisions at the site helped in the
optimization of blood supply to the recipient area. The
greater area of contact of the graft with the recipient bed
increases the predictability of root coverage. In addition
to the provision of a larger area for graft attachment,
the use of marginal gingiva and interdental papilla in
the GUG which resembles the vascular configuration
of the recipient site both in size and number leads
to rapid revascularization of the graft.®*!! Although
GUG recipient sites demonstrate improved outcomes,
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harvesting of GUG carries a risk of denudation of roots
followed by exposure of underlying bone. Harvesting
of GUG by performing superficial beveled incisions
without exposing the underlying bone does not result in
any undesirable recession at the donor sites as reported
by numerous clinical trials.[*2!-2*! Harvesting of GUG by
performing superficial beveled incisions without exposing
the underlying bone does not result in any undesirable
recession at the donor sites as reported by numerous
clinical trials. The healing was uneventful in both donor
and recipient sites.

The mean percentage of root coverage (MRC) obtained using
the novel technique was 88.08%, which was comparable to
the MRC obtained by Bethaz et al.l' (90.6% +16.8%) with
a concomitant increase in KTW of 3.68 + 0.57. The ratio
of graft tissue area and visible denuded area is a significant
factor for optimal root coverage.?* The use of d-GUG
increases the graft tissue area and allows more contact of
the graft with the vascular bed, thus increasing the chances
of graft survival and subsequently better root coverage.
Harvesting of GUG requires superficial beveled incisions at
the palatal marginal and interdental papillae regions, which
makes the technique easy and less invasive to be used even
in the presence of a thin palatal fibromucosa. Thus, the
difference in de-epithelialized FGG and GUG may become
more significant when treating areas with wide or multiple
recession defects.

The mean PI and GI scores remained unchanged from
baseline to 6 months indicating that the increased KTW
and VD levels allowed oral hygiene maintenance on the
part of the patient throughout the study period.

CAF, as a surgical procedure, in areas with shallow
vestibule results in thicker, though still movable mucosal
tissue and inadequate VD although root coverage may
have been achieved.”™ FGG traditionally has been used
to address the mucogingival problems of the mandibular
anterior region, either as a single-step or two-step
procedures.™ FGG, as procedure, also carries with
it a few limitations of being less estheticl?! and low
predictability when used for root coverage purpose.?” In
our study, along with KTW, an increase in VD and the
KTT improvement at the end of 6 months was statistically
significant when compared to the baseline values. The
ability to treat multiple mucogingival problems in
multiple teeth with a single-step procedure resulting
in acceptable esthetics displays the versatility of the
technique.

Out of 25 treated sites, 8 sites showed an apical scar
formation, corresponding to the site of vestibular incision.
A similar finding was also reported by the authors in a
previous study when using a similar technique. However,
the possible benefits far outweigh the concerns about the
tissue appearance of the mandibular vestibule area, which
is not visible during smile.

Conclusion

This surgical intervention using a modified bridge flap
with d-GUG, within the limitations of our study design,
showed promising results in terms of recession coverage
as well as management of the difficult mucogingival
conditions at the mandibular anterior region. Further
studies with a control group and followed up for a longer
time period will provide additional insights to better
understand the untested aspects of the given surgical
procedure.
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