“V-reverse” suturing technique for tunnel soft tissue graft and flap stabilization: Technique
Illustration
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One sentence summary: The V-reverse suturing technique can be used to stabilize soft tissue grafts

when tunh\ique is performed for root coverage procedures, papilla augmentation and

immediate®placement.

Conflic nd source of funding:

L
r—
-

This is the anuscript accepted for publication and has undergone full peer review but has not
been th copyediting, typesetting, pagination and proofreading process, which may lead to
differences be this version and the Version of Record. Please cite this article as doi:
10.1002/cap.10134.

This article is protected by copyright. All rights reserved.


https://doi.org/10.1002/cap.10134
https://doi.org/10.1002/cap.10134
https://doi.org/10.1002/cap.10134
mailto:homlay@umich.edu

The authors have stated explicitly that there are no conflicts of interest in connection with this

T

article

G. ChacBn : Design of the study, surgical intervention, acquisition and interpretation of data,
manuscrip tion and the initial draft, final reviewal of the work; accountable for all aspects of
the work. Tamelli: Design of the study, manuscript preparation, final reviewal of the work;
accountablg for aspects of the work. S. Barootchi: Conception and design of the study,
manuscript ration, final reviewal of the work; accountable for all aspects of the work. H-L

Wang: Degign he study; critical review of the draft and contribution to the writing of the

S

manuscrip pproval of the version to be published and accountable to the accuracy or

integrity o

U

ABSTRACT

Introductioh. In periodontal and peri-implant plastic procedures, proper stabilization of the graft

4

and the flap_playsqa crucial role in the outcomes. While the coronally advanced flap allows for a

better acces he possibility of suturing the graft to the periosteum and the de-epithelialized

papilla tle evidence regarding what is the best approach in stabilizing the graft and the

flap when p ng the tunnel techniques (TUN). The purpose of this technical note is to describe

anews technique “V-reverse” for stabilization the graft and the flap during a TUN procedure.

Case presentation. The V-reverse suturing technique was used to enhance the stabilization of the

graft and Muring root coverage procedures, papilla augmentation and immediate implant
pIacement@dvantages of this technique include reduced flap and graft micromotion, simple,

easy and f.

Conclusio! The present article describes three main clinical scenarios in which V-reverse suturing
technique s used to stabilize TUN + connective tissue graft for root coverage procedures, papilla

augmentatfon and immediate implant placement.
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dure, with high patient compliance.



Background

Periodontal plastic surgery is aimed at improving esthetics for patients with gingival recessions or
mucogiws Y2 The autogenous connective tissue graft (CTG) has shown to be superior
than other ials in terms of mean and complete root coverage, gain in keratinized tissue width
(KTW), ano@tcomes 13 Specifically, CTG with coronally advanced flap (CAF) has shown to
be the mosigefiiesiive treatment for correcting single and multiple gingival recessions *. Among the

factors thaWuence the outcomes of CAF + CTG, proper stabilization of the graft and the flap

has been sugkestag to play a crucial role °.

Techniques without papillary incision have been advocated to enhance blood supply, promote better

healing an@ ifibraVe esthetic outcomes °%. Nevertheless, soft tissue graft stabilization with these

minimal in proaches has presented a challenge for clinicians. Some authors have suggested

using sling suturegyfor stabilization (of both the flap and the graft), while others have employed

composite resi r anchorage of sutures, and preventing the collapse of the soft tissues during the
eriod

early heali 810,

, there is no doubt that soft tissue grafting procedures have become popular
ants, including the treatment of peri-implant soft tissue dehiscences, augmenting

1,11

-]
keratini U width and/or thickness ™~ ~". Also, in these scenarios, the stabilization of the graft

and the fla crucial role for the final clinical outcomes. While CAF allows for a better access

of suturing the CTG to the periosteum and to the de-epithelialized papillae " *?,

with th
there is little evidence regarding what is the best approach in stabilizing the CTG and the flap when

performin echniques (TUN).

Therefore, @ of the present manuscript was to describe a new suturing technique “V-reverse”

for stabilizinf e flap and the graft during a TUN procedure.

Clinical p!sentation

Non-smoking pati;ts with esthetic concerns due to single or multiple gingival recessions or patients

with thin peri-implant soft tissue phenotypes undergoing immediate implant placement were included

in this t illustration. All surgeries were performed by a single clinician (G.C.R) with more
than 15 ye erience in a private practice. Verbal and written informed consents were obtained

from patients before the procedure.
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Case management

The “V-rewerse” slituring technique involved the insertion of the CTG (or a graft substitute) and its

anchorage tothesflap as described by Aroca and coworkers ' (Fig. 1A). Composite stops were placed

at contact o pBlor to suturing '°. The V-reverse suture starts from the palatal site (Fig. 1B). The

needle }gsses underneath the contact point (with composite stops) from the palatal to buccal aspect
|

and then efipages the graft and the flap in the midfacial area approximately 3 mm apical to the free

gingival margin (but always in keratinized tissue) (Fig. 1C). The needle is then passed to the palatal

side, undegithe c

tact point (Fig. 1D), turned around the splinted composite (once, and without
pinching the soft tissue) and a knot is placed and tightened over the composite (Fig. 1E-F). Similarly,
another sufire

Then, the

pgrformed starting from the other contact point of the teeth (the mesial or the distal).
inches the soft tissue in the midfacial area of the tooth approximately 2-3 mm away,
in a mesio-distal @irection, from the previous suture. After having tightened the knot, the suture
resembles a reverse V shape (Fig. 1G-H). Clinicians should check the stability of the graft and the
midfacial ﬁe flap. It is very important to not have any micromotion in this area, as it is to not
have an excessive tension. This issue (micromotion/tension) can be easily avoided with an adequate
flap prepmd tension release. Figure 2 shows two cases of isolated maxillary gingival

recessions treat ith TUN + CTG in which the V-reverse suture was used to stabilize the graft and

the flap}

oting a fast and uneventful healing. The V-reverse suture can also be performed for
multiple gingj essions. In that case, each tooth with recession will have a V-reverse suture (with
two se at the level of the splinted contact points) and the contact point(s) between two
teeth with recession will have two knots as well.

-
In the case puagsemted with papilla deficiency between the two central maxillary incisors, a minimally
invasive tu @ preparation with CTG harvested from the tuberosity was inserted and stabilized to

. A V-reverse suturing technique was performed at the mesial aspect of the right

and left ingisors with approximately 4-5 mm distances at the buccal aspect. Note that if possible, the
needle has, always, to engage keratinized tissue on the facial aspect, with the entrance point
approxirMn apical to the free gingival margin. The suture was only left in place for 5-7 days.
Additoinally, a gifigivoplasty procedure was performed after 5 months to improve the soft tissue

contour (Fig. .

Figures how single or multiple immediate implant placement where a CTG harvested from

the palate was inserted and sutured between the flap and buccal bone with the V-reverse suturing
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technique. Note that this suturing approach requires temporary crown and splinted contact points (Fig.

4 C-D and Fig. 5B). The V-reverse suturing technique further stabilizes the graft and applies gentle

pressure tolhe ﬂa'n a coronal direction.
Clinical O @

Sutures /el Temoy removed at 5 days after an uneventful healing with minimal post-operative discomfort.

Figure 2C ows complete root coverage of the isolated gingival recession after 6 months. Papilla

augmentation wi
3E). Soft

resulted in a sa

-reverse suturing technique achieved satisfactory outcomes after 6-month (figure
sue aygmentation during immediate implant placement with immediate temporalization
actory soft tissue volume gain and texture (figures 4 and 5). All patients reported
minimal mOrbidityd during the first two post-operative weeks as well as high satisfaction of the

treatment.

us

Discussion

1

The succes ipdontal plastic surgery is influenced by several factors. Among them, an important

factor is fi a faster and uneventful wound healing by preserving the blood supply of the

surgical si viding adequate stability with sutures ’. Indeed, sutures allow for proper closure

b

and stabidi the graft and the flap in the desired position "°. The stabilization of the graft and

the flap also
which

te the close adaptation of the soft tissues and the graft against the root surface,

in the protection of the blood clot leading to improved healing capacities > *. While

sling and interrupted sutures are the most commonly performed techniques for CAF, several suturing

approacheﬁave been described for TUN. In order to prevent the collapse of the soft tissues, Aroca et

1‘ 10

7 have suggested the use of composite stops that are placed at the contact points.
10

and

or double-crossed sutures ' around the composite stops allow for coronal

fic TUN flaps. However, a possible drawback of these approaches is the fact that the
stabilizm graft and the flap mainly occurs in the interproximal areas, while it is not
uncom some flap micro-movement in the midfacial area, which may compromise the
final rodH)utcomes.

Allen descgmbpapillary continuous sling suture for stabilizing both the graft and the tunnel flap

with a sin °_ In this approach, the needle penetrates the flap and the graft 3 mm apical to the

soft tissue mazgi the midfacial area °, similar to the presented V-reverse suturing technique. Other
techniqt “ﬂ he stabilization of the flap in the midfacial area - rather than the interproximal -

include the use 0f¥an orthodontic button positioned on the facial side of the teeth or a horizontal
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mattress suture with the knot positioned at the midcoronal level of the tooth and bonded with
composite *. Nevertheless, patients may complain of having visible sutures in the center of the tooth
during the Ilrst tw weeks. The V-reverse suturing technique enhances the stabilization of the graft

and the flapdagthe midfacial region which is likely the most crucial area that should be firm for

healing,.the presence of blood clot is not sufficient for maintaining the flap against the root surface '*.

Therefore, @it is reasonable to assume that stabilizing the graft and the flap in the midfacial area, rather

1-2 mm co he cemento-enamel junction of the tooth (or to the crown margin of the implant).
Advantages of thisthew V-reverse suture technique include but are not limited to: improving stability
of the graft and the flap in the midfacial area; reducing flap and graft micromotion; simple, easy and
fast applicafion, 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 dch % e. Nevertheless, TUN is typically not recommended in these situations .

all

Conclu
The V-rever ring technique can be a valid technique for improving graft and flap stability

followi

V]

approach. More studies are necessary to validate the effect of V-reverse suturing

technique during tunnel procedure and to compare this technique with other conventional approaches.

or

Summary

Why are tRese cases e This technique illustration presents a novel minimally invasive

h

new information? suture technique that can enhance flap and graft stability

{

e Reduced flap and graft micromotion, simple, easy and fast

s procedure, with high patient compliance can be achieved with this
method
What are the keys to e Minimally invasive flap preparation and graft insertion
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success management

of these case?

ot

Tension-free suturing
Case sclection: a minimal band of keratinized tissue (2-3 mm) is

recommended

What

[

primary itations

f

to success @f

D

cases?

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

USG
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Figures Legén

d

Figure illustrating the “V-reverse” suturing technique for soft tissue augmentation with

tunnel techn oft tissue graft. A) Soft tissue graft inserted in the tunnel flap and secured to the
flap at | of the distal aspect of the two central incisors. B) The V-reverse suture starts in the
palatal aspect passing below the splinted contact point. C) The needle engages the graft and the flap
(from insi(! to outside) approximately 3 mm apical to the soft tissue margin in the mid-facial area.

D) The needle_passes to the palatal side under the contact point. E-F) The needle turns one round

composite (without pinching the soft tissue) and then the knot is performed and
tightened over the composite. G-H) Another similar suture is performed starting from the other
contact poiht of the tooth (the mesial one in this case). At the end, the sutures form a V-reverse
shape. In iis cas’ the same procedure is repeated also on the other incisor. Each tooth has two

independent sutures and knots.

U
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Figure 2 figure). V-reverse suturing technique for the treatment of single recessions in
the maxilla® axillary canine with a shallow gingival recession; B) Tunnel technique with
connective :lssuiaft was performed, together with the V-reverse suturing technique for stabilizing

the graft a p. C) 6-month outcomes.

V-reverse gitechnique. A) Baseline. B) Connective tissue graft harvested from the maxillary

tuberosity. raft is inserted into the tunnel flap and stabilized with simple sutures and with

the V-revegse suturing technique. D) Gingivoplasty was performed after 4 months. E) 7-month

outcomes.l '

-

<

This article is protected by copyright. All rights reserved.



Figure 43 suturing technique for preventing the collapse of the soft tissue margin following
immediate implant placement and immediate provisionalization. A-B) After the placement of an

immediate , a connective tissue graft was positioned in the buccal aspect. In addition,

f

xenogeneic raft was used to fill the gap between the implant and the buccal bone. C-D) V-

reverse su

9

hnique using the splinted contact point between the natural adjacent teeth and

the provisi n. E-G) Healing at 5 days when the sutures were removed. H) 6-month outcomes

Auth
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Figure 5. w suturing technique for preventing the collapsing of the soft tissue following

immediate

Immedlm nt placed in the cingulum position. B) V-reverse suturing technique for stabilizing

placement and immediate temporalization of the two maxillary central incisors.

the conne e graft and the tunnel flap. C) 6-month outcomes showing the soft tissue facial

contourin ith the soft tissue augmentation
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