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A b s t r ac t
Aim: The clinical case series presents a minimally invasive modified tunnel procedure with autogenous connective tissue graft (CTG) using a
V-reverse sutures to treat multiple gingival recessions.
Background: In periodontal and peri-implant plastic procedures, proper graft and flap stabilization are crucial in the outcomes. The coronally
advanced flap allows for better access with the possibility of suturing the graft to the de-epithelialized papillae of the periosteum; there is little
evidence with using the V-reverse sutures technique in stabilizing the graft and the flap when performing tunnel techniques (TUN). The following
case series presents a minimally invasive modified tunnel procedure with autogenous CTG using V-reverse sutures to treat gingival recessions.
Case description: Three patients with Miller Class I maxillary buccal gingival recessions defects were selected for this study. All subjects were
treated with the minimally invasive modified tunnel technique with autogenous subepithelial CTG. V-reverse sutures technique was performed
to further improve the stability of the graft at the recipient site. Clinical parameters, including mean recession depth and root coverage esthetic
score (RES), were recorded at baseline, 1 week, 2 weeks, 1 month, 3 months, 6 months, and 1-year postoperative follow-up visits.
Conclusion: At the 1-year follow-up, complete root coverage was achieved in multiple gingival recessions defect sites. In conclusion, this
technique represents an alternative treatment for Miller Class I gingival recessions defects with clinical and esthetically satisfactory outcomes.
Clinical significance: Combining the advantages of V-reverse sutures and CTG in the treatment of gingival recessions is feasible and noninvasive.
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Introduction

1

Gingival recessions defects result in significant esthetic concerns.
The prevalence of these defects ranges from 40 to 100% among
demographics and populations.1 Therefore, periodontal surgical
procedures aim to improve gingival plaque-induced gingival
recessions or mucogingival defects. 2 However, selecting
appropriate surgical techniques plays a critical role in successful
clinical outcomes.3,4 Among the plethora of treatment strategies
for root coverage, autogenous subepithelial CTG with coronally
advanced positioned flap (CAF) was proven to be an effective
treatment for multiple gingival recessions defects in areas with
esthetic concerns.5 When it comes to perfect blending of color
and texture of treated area with surrounding soft tissue, clinicians
have frequently used the tunnel technique. The procedure involves
creating a partial-thickness flap by undermining the gingival tissue
and alveolar mucosa without separating the interdental papillae.
Subsequently, the CTG is glided through the tunnel, stabilized to
the recipient site, and the flap is coronally positioned. The tunnel
technique allows clinicians to reduce the need for vertical incisions,
which may enhance the esthetic outcome of the root coverage
procedure.6 However, this approach is technique sensitive and
challenging to master.7
Other factors suggested in the literature that might influence
complete root coverage are positioning the tooth in the arch,
the thickness of the gingival biotype, the presence or absence
of keratinized tissue, and situations where a tooth is located out
of alveolar housing.8 Zucchelli et al. showed the effect of tooth
position on complete root coverage.9 Arcoa et al. showed that

maxillary teeth are more likely to achieve complete root coverage
than mandibular teeth.10 Different surgical techniques, including
laterally positioned flap, Zucchelli technique, coronally advanced
flap, and double papillae technique, have been described to treat
gingival recessions.11 Furthermore, connective tissue graft, donor
tissue such as Alloderm (acellular human tissue matrix derived
from cadaveric tissue) and Emdogain (gel containing enamel
matrix derivates) has also been suggested.12 Among the plethora
of techniques, the tunneling technique has the advantage of blood
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supply from the overlying flap and underlying periosteal bed
without compromise in vascularity due to dissection of papillae.13
Along with these minimally invasive techniques, proper stabili
zation of the graft and flap plays a vital role in surgical outcomes.
Previous studies have demonstrated using sling suture techniques
with composite resins to promote the close adaptation of the graft
and prevent the collapse of soft tissue.1,14,15 There is little evidence
available on the stabilization of the CTG when performing modified
tunnel procedures. The current case series describe the use of
modified tunnel technique with autogenous subepithelial CTG and
V-reverse sutures technique to treat multiple gingival recessions
defects.

Cases Description
Clinical Case Presentation
All the patients in the case series presented to the Periodontics
and Community Dentistry Department of the Government Dental
College, Mumbai, India, with esthetic concern and root sensitivity
complaints in October 2018. Non-smoker patients with no systemic
health diseases, aged between 30 and 40 years, and ability to
maintain good oral hygiene were included in this study. Patients
had no history of taking antibiotics within 3 months or more than
2 weeks of duration and no gingival surgery within 12 months at
the defect site. The clinical examination of the patients revealed
Millers Class I gingival recessions defect with #21-22-23 teeth (Fig. 1).
This case report presents three different clinical cases,
respectively: 31-year-old female; 35-year-old male, 38-year-old-

Fig. 1: Millers Class I multiple adjacent recession defects associated
with teeth #21-22-23

male, involving the description of surgical treatment of gingival
recessions defects with 1-year follow-ups. Patient selection, consent
recordings, and surgical procedure were completed by a single
clinician/periodontist at Government Dental College, Mumbai, India.

Recipient Bed Preparation
Composite stops were placed between the contact points of the
teeth. 2 Local anesthesia (2% Lidocaine with 1:100000 epi) was
administered on both recipient and donor sites. Sulcular incision
with 15 no. blade was made through each recession area #2122-23 until the incisal tip of interdental papilla. A full-thickness
mucoperiosteal flap was reflected, extending beyond the
mucogingival junction to avoid tension in a flap. The tunnel was
prepared carefully by gently detaching each pedicle adjacent to
the gingival recessions. The undermining of tissues was extended
laterally, about 3–5 mm, to prepare the tunnel.

Donor Site Preparation
Subepithelial connective tissue graft from the palate was harvested
using the trap door technique. The donor site extended from the
distal of the first premolar #24 to the distal of second molar #27.
The dimension of the connective tissue graft was 15 mm × 6 mm
(Fig. 2). The hemostasis was achieved using saline water-soaked
gauze with pressure, followed by a 5–0 vicryl suture.

Suture Placement
The CTG harvested from the palate was carefully glided under the
tunnel created between adjacent recession defects.16 With the

Fig. 3: Placement of V-reverse sutures using the splinted contact point
between the #21-22-23

Figs 2A and B: Dimensions of the connective tissue graft (CTG) collected from palate (A) 15 mm in length and (B) 6 mm in width
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Fig. 4: Noneugenol periodontal dressing applied (Coe-Pak) on teeth
#21-22-23

Fig. 5: Twelve month follow-up showing complete root coverage of
teeth #21-22-23

Table 1: RES result of modified tunnel technique from first week to 1 year
Esthetic score
(Patient 1)
Gingival margin coverage
Gingival margin contour
Surface texture
Color
(Patient 2)
Gingival margin coverage
Gingival margin contour
Surface texture
Color
(Patient 3)
Gingival margin coverage
Gingival margin contour
Surface texture
Color

Before surgery

1 week after
surgery

2 weeks after
surgery

1 month after
surgery

0
0
1
1

3
0
0
0

6
0
1
0

6
1
1
1

6
1
1
1

6
1
1
1

6
1
1
1

0
0
1
1

3
0
0
0

3
0
0
0

6
0
1
1

6
1
1
1

6
1
1
1

6
1
1
1

0
0
1
1

3
0
0
0

3
0
0
0

6
0
1
1

6
1
1
1

6
1
1
1

6
1
1
1

V-reverse suturing technique, the graft was positioned coronal to
CEJ and sutured between the flap and buccal bone (Fig. 3). The
V-reverse sutures was started from the palatal side and passed
beneath the contact point to the buccal aspect. The needle pierced
through the graft and the flap ≈3 mm apical to the free marginal
gingiva in the mid-facial region. Then, the needle was passed below
the contact point from the palatal side, turned around the splinted
composite, and placed a tight knot over the composite (Fig. 3).
Similarly, another suture was placed from other teeth contact
point in the mid-facial region ≈2–3 mm away from the last suture.
Therefore, each tooth with a recession defect bore one V-reverse
sutures and two knots between two contact points. The coronal
placement was done with a V-reverse sutures across each flap
supported by the interdental composite blobs. The entire surgical
area was packed with noneugenol periodontal dressing (Coe-Pak)
(Fig. 4).

Postoperative Instructions
An analgesic was prescribed to patients for post-surgical pain relief.
They were also instructed to rinse mouth with 0.2% chlorhexidine
gluconate twice a day for 2 weeks. The suture placed in the donor
234

3 months after 6 months after
surgery
surgery

1 year after
surgery

site were removed after 1 week. The suture placed on the recipient
were removed after 15 days. For supportive periodontal therapy
that includes scaling and explanation of oral hygiene maintenance
at home, the patients were followed up at regular intervals of
1-week, 1-month, 2-month, 3-month, 6-month, and 12-months
postsurgical appointments.

Clinical Outcomes
The periodontal parameters at baseline and the 12-month visit
(Fig. 5) together are summarized in Tables 1 and 2. The patient was
seen once a week during the first month. After follow-up at 6 and
12 months, a separate clinician evaluated patient satisfaction on
the basis of clinical findings (Table 1).
The five variables assessed before the surgery and post
surgical appointments at the 1-week, 1-month, 2-month, 3-month,
6-month, and 12-months post intervals: (1) gingival margin
coverage; (2) gingival margin contour; (3) surface texture; (4) color.
The mean recession depth was 0.1 ± 0.26 mm recorded after the
root coverage procedure. Hence, at a 1-year follow-up, the average
root coverage was 3.5 ± 0.46 mm (95.8 ± 6.66 of the preoperative
recession). The final comparative analysis was done after 1-year
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Table 2: Gingival recessions measurement before surgery and after 1 year of follow-up

*

Tooth
21
22
23
Mean ± SD

Initial recession* (mm)
4
4
3
3.6 ± 0.53

Before surgery, **After 1 year of follow-up

Final recession** (mm)
0
0.5
0
0.1 ± 0.26

follow-up. As far as esthetic outcome is concerned, the result is
satisfactory as per the Root Coverage Esthetic Score (RES) system
developed by Cairo et al. given in Table 2.17 The result of this case
series shows clinical benefits of V-reverse sutures with modified
tunnel technique to treat Miller Class I multiple adjacent gingival
recessions defects (Tables 1 and 2).
Follow-up examinations revealed a stable position of the
gingiva covering the roots with decreased mucogingival line
(GML) (Fig. 5). Recession height (RH) and recession width (RW)
were calibrated giving zero. Our results revealed that there was
an increase in gingival volume and biotype thickness in teeth #2122-23 as well as an increase in width of keratinized tissue (WKT)
of affected teeth. Each patient was questioned at the last control
visit about satisfaction level with regard to the seven main topics
including color of gums; contour and shape of gums; dentinal
hypersensitivity; root coverage; surgical process (pain during
operation and the discomfort related with the total time of the
surgery); cost-effectiveness; and postsurgical period (swelling, pain,
and postoperative discomforts). The color match and the tissue
contour were satisfactory to the patients in all cases as per the Root
Coverage Esthetic Score (Table 1). Consequently, this increases the
patient satisfaction outcomes.

Discussion
The clinical outcome for treating multiple adjacent gingival
recessions defects depends on several factors, including selection
of a surgical technique. Given the patient’s spacing between
incisors and multiple adjacent recession defects, an envelope
tunnel type of flap design would best preserve the midline papilla
level with CTG. 6 It allows the preservation of intact marginal
and papillary tissue while reducing the risk of tissue retraction
during healing. Additionally, the modified tunnel technique
ensures sufficient blood supply to CTG and maintains its vitality.18
Simultaneously, it maintains the gingival margin harmoniously
so that the tunnel technique provides an effective treatment
plan, particularly in multiple gingival recessions defects. It also
provides an excellent graft adaptation to the recipient site,
produces favorable esthetic results, and increases the thickness
of keratinized gingiva.19 In contrast, a disadvantage is that the
exposed tissue may not have the same color as surrounding
tissue.
Another vital factor for the success of periodontal plastic
surgery depends on proper suture technique, which allows graft
stability and improved flap healing. The sling and interrupted
suture are the most commonly performed techniques for CAF.
Several other suturing approaches have been described for
tunnel technique; for instance, suspensory or double-crossed
suture around composite stops allow progression of tunnel flaps
coronally.1,20 However, possible drawbacks of such a technique

Total recession reduction (mm)
4
3.5
3
3.5 ± 0.46

Total recession reduction (%)
100
87.5
100
95.8 ± 6.66

are micromovement of graft and flaps in the midfacial region.
Ramírez et al. described V-reverse sutures technique after
immediate implant placement to stabilize the CTG and the tunnel
flap.16 It has also shown to increase stabilization in midfacial
region which may promote better healing.15,16 This case report
illustrates modifications of the sling suture technique, i.e.,
V-reverse sutures, for graft stability while allowing for minimized
risk of graft mobility due to muscle movement and allows for the
controlled placement and stabilization of the graft coronally over
the recipient site.16
Clinicians should select the cases where a minimal 2–3 mm
band of keratinized tissue is available. The primary limitation to the
success of these cases is the absence of keratinized mucosa and the
need for a long-term approach. The V-reverse sutures technique
is contraindicated in an area with tension in the recipient flap. The
techniques used in our case illustration are relatively simple, quick,
and showed excellent patient compliance. Moreover, it improved
the stability of the graft and the flap. The V-reverse suturing
technique is best suited when the flap is tension-free. V-reverse
sutures technique includes but is not limited to: improving
stability of the graft and the flap in the midfacial area; reducing
flap and graft micromotion; simple, easy, and fast application; and
high patient compliance. However, it has to be mentioned that
this approach may not be applicable at sites with a thin gingival
phenotype or lack of keratinized mucosa since it may cause flap
dehiscence. 21,22 The V-reverse suturing technique enhances the
stabilization of the graft and the flap in the midfacial region which
is likely the most crucial area that should be firm for achieving
complete root coverage. 23 Tunnel technique and V-reverse
suturing technique are not recommended in the absence of
keratinized mucosa. Clinical studies with long-term outcomes of
this approach are needed.
For successful periodontal plastic surgery, patients’ subjective
discomfort, gingival thickness (to prevent relapse of GR), and
multifaceted esthetic criteria, such as gingival health, harmonious
gingival color, and morphological features that include surface
texture and gingival contour should be considered. In a further
study of the modified tunneling technique and V-reverse suturing
technique described herein, these aspects need to be evaluated
over the long term.

C o n c lu s i o n
The modified tunnel technique with autogenous CTG improved
coronal mobilization of the gingival margin. Furthermore, it was
beneficial in meeting esthetic demands and treatment acceptance
among the patients. Moreover, the use of V-reverse sutures
improved flap and graft stabilization. However, larger clinical trials
are required to compare this technique with other conventional
methods for the treatment of multiple gingival recessions defects.
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