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Case Report
Tunnel Technique With a Surgical Maneuver to Increase the
Graft Extension: Case Report With a 3-Year Follow-Up
Fernando S. Ribeiro,* Daniela L. Zandim,† Ana Emı́lia F. Pontes,‡ Rafael V. Mantovani,§
José Eduardo C. Sampaio,† and Elcio Marcantonio Jr.†

Background: This article reports a clinical case with
a 3-year follow-up in which a subepithelial connective tissue graft (SCTG) was used with the tunnel
technique to treat multiple gingival recessions, and
describes a technique used to enlarge the extension
of the graft.
Methods: A 41-year-old female patient was referred
for evaluation and treatment of maxillary multiple recessions. Following basic therapy, the plaque index
was 23%, and the gingival index was 12%. Thus,
SCTG with the tunnel technique was proposed to provide root coverage of Miller Class I recession on teeth
#8 through #11 and a Miller Class III recession on tooth
#12. After the donor area had been prepared, SCTG
was removed and split cross-sectionally to lengthen
it. The graft was placed through the tunnel and sutured.
Results: Two weeks after the surgical procedure,
the tissue color was nearly homogeneous with some
reddish regions where the connective tissue was left
uncovered, and there were no signs of incisions or suture marks. After 3 years of follow-up, the mean coverage of the recessions was 2.2 – 0.7 mm (74.2%), which
corresponded to the gain of keratinized tissue. In addition, a gain in tissue thickness was observed.
Conclusion: In a long-term evaluation, the tunnel
technique with the elongated SCTG was used successfully for treatment of multiple gingival recessions with
an increase of the soft tissue volume and gain of keratinized tissue. J Periodontol 2008;79:753-758.
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ingival recession is characterized by apical
displacement of the gingival margin with relation to the cemento-enamel junction.1 Several
factors may be related to this condition. Traumatic
brushing2,3 and inflammation caused by the presence
of bacterial plaque4,5 have been considered primary or
triggering factors in gingival recession. Furthermore,
tooth position in the arch,6 bone dehiscences7 and
fenestrations, high insertion of the frenum,8 thickness
of the marginal gingiva, and iatrogenic factors (improper restorations9,10 and uncontrolled orthodontic
movement11,12 related to force, direction, or dental
tipping) are considered predisposing and may act in
isolation or with other factors.
Overall, the indications to cover the root surface exposed by gingival recession include esthetics, root
sensitivity, prevention and management of root caries, and prevention of periodontal disease progression
in areas where oral hygiene cannot be maintained
properly.13,14
Several surgical techniques have been used to
achieve root coverage such as pedicle soft tissue
graft15,16 (flap positioned coronally, flap positioned
laterally, and double-papillae flap), free gingival
graft,17,18 subepithelial connective tissue graft
(SCTG),14,18-22 acellular dermal matrix allograft
(ADM),23,24 guided tissue regeneration,22,25 or a combination of these techniques. Among these procedures, the SCTG has been used the most frequently
because of the final color achieved and the high predictability reported.13,14,19-22 Nevertheless, the SCTG
is used frequently with a coronally positioned flap that
may retard the early esthetic result because of the
need of releasing incisions on the buccal flap.26
To avoid releasing incisions in the receptor site, the
envelope technique was proposed.26 In this technique, the SCTG is placed within an envelope created
around the denuded root surface. The advantages
are minimal surgical trauma at the recipient site,
early esthetic result, and satisfactory healing.26,27
Following these principles, Allen28,29 modified this
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procedure to include adjacent
areas of gingival recession on multiple teeth, which was defined as
the ‘‘tunnel technique.’’
Despite a number of publications14,20-22 demonstrating the
effect of the SCTG on the management of localized recessions, few
articles have discussed its use
for multiple recessions, especially
when associated with the tunnel
Figure 1.
technique. In addition, no articles
Clinical aspect of the initial condition. Frontal (A) and lateral (B) views of the multiple recessions on
were found involving any maneuteeth #8 through #12.
ver to lengthen connective tissue grafts when the topic was
local anesthesia, the exposed root surfaces were subsearched in the MEDLINE database in April 2007.
mitted to root planing and scaling. After that, sulcular
The following terms were used: ‘‘connective tissue
incisions were made through the buccal aspect with a
graft’’ and ‘‘split’’ or ‘‘enlargement’’ or ‘‘increase’’ or
#12 scalpel blade, preserving the integrity of the pa‘‘augmentation’’ or ‘‘stretch.’’ No limits were included.
pillae. The incision was initiated in the distal aspect
The present article reports a clinical case after a
of the left first maxillary premolar (tooth #12) and
3-year follow-up in which SCTG was used with the
extended to the distal aspect of the right central maxtunnel technique to treat multiple gingival recessions
illary incisor (tooth #8). A vertical incision was perand describes an approach used to enlarge the graft
formed in the distal aspect of the tunnel without
extension.
reaching the gingival margin. Full-thickness dissecCASE DESCRIPTION AND RESULTS
tion was carefully performed with a #5/6 Gracey
curet to avoid crossing the mucogingival junction
A 41-year-old female patient was referred to the
and was extended laterally up to the vertical incision
Periodontology Clinic, São Paulo State University,
performed previously in the distal aspect of the
in October 2003 by her orthodontist for evaluation
tunnel.
and treatment of multiple recessions in the maxilla
(Fig. 1). Her complaints were esthetics and dental
Donor Site Preparation
sensitivity.
The second step was to harvest an SCTG from the palThe patient reported she had undergone orthodontic
atal mucosa that would be large enough to completely
therapy and orthognathic surgery. She was non-smokcover the tunnel area. The selected area extended
ing, presented good systemic health, and brushed her
from the distal aspect of the cuspid to the distal aspect
teeth with a hard-bristle toothbrush using horizontal
of the left first molar. The single-incision technique
motions.
was used to remove the graft. Because the area to
The clinical examination revealed a plaque index30
be managed was large, a maneuver was performed
(PI) of 43% and a gingival index30 (GI) of 18%, with probto enlarge the extension of the graft. The graft was reing depth £3 mm. The lesions probably were caused by
moved with the maximum thickness so that it could
anatomic features associated with traumatic toothbe split. The graft was then positioned on a sterilized
brushing or orthodontic movement (buccal tipping).
glass plate and immobilized with a sterile wooden
The patient underwent complete root planing and
spatula. The graft was split cross-sectionally with a
scaling, teeth polishing, and oral hygiene instructions,
#15 scalpel blade; however, it was not divided comand the use of a soft-bristle toothbrush was recompletely into two parts (Fig. 2). After this procedure,
mended. After 1 month, the PI was 23%, and the GI
the graft had almost twice the length of the initial graft
was 12%; thus, an SCTG was proposed in association
and a thickness of 1.5 mm.
with the tunnel technique, aiming for root coverage of
teeth #8 through #12. These teeth presented Miller31
Graft Positioning
Class I gingival recession, except for tooth #12, which
The graft was positioned over the receptor site with a
presented proximal tissue loss in the distal aspect and
bioabsorbable polyglactin 910 5-0 suture.i The neewas classified as Miller Class III recession.
dle was introduced through the flap in the distal aspect
of tooth #8, and the suture was guided inside the
Receptor Site Preparation
Initially, intra- and extraoral antisepsis was carried
out using 0.12% chlorhexidine digluconate. Following
i Vicryl, Johnson & Johnson, São José dos Campos, SP, Brazil.
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Figure 2.
The graft was split cross-sectionally (A), but it was not separated into two parts (B). C) The final extension of the graft was evaluated after the
surgical maneuver.

Figure 3.
The graft was introduced into the tunnel (A), and sutured in position (B).

tunnel; then, the suture exited the tunnel through the
vertical incision made in its distal aspect. The suture
was guided through the graft and was introduced into
the tunnel again, leaving it next to the point of initial
penetration. Then the graft was pulled by the suture,
penetrating into the tunnel toward the initial point
(Fig. 3), where it was fixed using a single suture.
The vertical incision was closed along with the graft
using a single suture, which kept the graft in the position desired. Finally, the palate suture was carried out
with X-shaped suspensory sutures, and periodontal
dressing¶ was applied over the donor site and on the
receptor areas.
Postoperative Instructions
The patient was instructed to take analgesic medication (paracetamol, 750 mg, three times a day for 4
days) and to use mouthrinse with 0.12% chlorhexidine
digluconate (twice a day for 15 days). The periodontal
dressing and all sutures were removed after 7 days.
The patient was followed up weekly during the first
month, monthly up to the third month, and annually
up to the third year.
Clinical Evaluation
The healing process was uneventful, and the patient
did not report pain or discomfort during the overall
postoperative period.

The patient presented a thick
palate at baseline; thus, it was
possible to obtain a thick graft,
and a satisfactory wound closure
was achieved. During the surgical
procedure, bleeding was within
normal limits. During the postoperative follow-up, no sign of necrosis or hemorrhage was observed in
the donor area, and no pain or discomfort was reported.
The color of the tissues was
nearly homogeneous 2 weeks following the surgical procedure, with
some reddish regions in the sites where the connective
tissue was left exposed, and there were no signs of incisions or suture marks (Fig. 4). Because releasing incisions were not made in the receptor area, healing
was achieved at a very early stage and without the
presence of scars. Esthetic improvements were observed 3 months postoperatively (Fig. 5) and were
maintained during 3 years of follow-up (Fig. 6).
The clinical measurements made at baseline and
after 3 years of follow-up are shown in Table 1. The
mean coverage of the recessions was 2.2 – 0.7 mm
(74.2%); this value corresponded to the gain of keratinized tissue. In addition, an increase in the tissue
thickness was observed.
DISCUSSION
In the present article, a clinical case was reported in
which the SCTG was used with the tunnel technique
to treat multiple recessions, resulting in a satisfactory
coverage. One of the difficulties in obtaining coverage
of multiple recessions with SCTG is obtaining a graft
of adequate size because of anatomic limitations in
the donor area. The graft usually is removed from
the palate in the region of the premolars and first molar. If this length is respected, three teeth is the maximum
area of coverage. If the coverage area involves a larger
¶ Coe-Pak, GC America, Alsip, IL.
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perfectly with the organism by
the cellular repopulation and revascularization of the matrix from
the circumjacent tissues, these
procedures imply the need for a
more extensive blood supply for
the allogenic graft compared to
the SCTG, which features a preserved vascular and cellular net.32
In a non-randomized clinical
study in 2004, Harris33 evaluated
Figure 4.
the root coverage obtained with
Clinical aspect 2 weeks after surgery: frontal (A) and lateral (B) views. Several reddish regions were
ADM compared to SCTG in both
observed in the sites where the connective tissue was left exposed.
short- and long-term evaluation.
In the short-term (12.3 to 13.2
weeks) analysis, both techniques provided similar
root coverage (93.4% for ADM and 96.6% for SCTG).
In the long-term (48.1 to 49.2 months) evaluation, the
ADM coverage was only 65.8%, whereas that obtained with SCTG was 97.0%. The short-term SCTG
results were maintained in the long-term evaluation;
this did not occur with the ADM. It was concluded that
the SCTG provides a more predictable and stable
long-term root coverage. For this reason and because
of the thin biotype of the patient, SCTG was chosen in
the present clinical case, which was associated with
the tunnel technique.
To use the SCTG, a surgical approach was necessary to enlarge it. In this case, the cross-sectional split
Figure 5.
of the graft resulted in almost twice the initial length,
Clinical aspect 3 months after surgery. There were no signs of incisions
enabling it to encompass the curved area of the dental
or suture marks.
arch involving five adjacent teeth with a thickness of
1.5 mm.
The tunnel technique can be
used to manage multiple gingival
recessions in a single-stage surgery and is indicated for deep or
shallow Miller Class I and II recessions; however, it should be
avoided in wide recessions to prevent excessive graft exposure.
Considering the periodontal biotype, as with the other techniques,
the thicker the periodontium and
Figure 6.
Clinical aspect 3 years after surgery: frontal (A) and lateral (B) views. The esthetic improvements
the thicker and wider the papillary
were maintained.
areas, the better. Its main advantages are maintenance of the papillae integrity and the absence
number of teeth or a curved area of the dental arch, a
of releasing incisions that interrupt the vascularization
graft with a larger extension is necessary.
of the connective tissue and the periosteum. Instead of
The use of ADM, available in several sizes, is an
performing a releasing incision in the distal aspect of
tooth #12, we made a vertical incision in the distal asalternative. The great advantage of this technique is
that there is no need for a second surgical area, which
pect of the tunnel, without reaching the gingival marmakes the surgical procedure easier and reduces the
gin. This window facilitates the insertion and sliding of
surgery time and the postoperative discomfort of
the graft and allows the preservation of the papilla inthe patient.23,24 However, although ADM interacts
tegrity, which minimizes the surgical trauma and the
756
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higher values. First, a Miller Class
III recession was identified in tooth
Initial and 3-Year Recession Measurements
#12, which decreased the mean
root coverage. Second, the patient
Initial Recession Final Recession
Recession
Recession
had a thin periodontal biotype,
Tooth
(mm)
(mm)
Reduction (mm)
Reduction (%)
probably related to the buccal position of teeth in the arch, as a con8
3.0
0.0
3.0
100.0
sequence of previous orthodontic
9
2.0
0.5
1.5
75.0
therapy. Third, except for tooth
#10, the width of the defects was
10
3.0
0.5
2.5
83.3
‡3 mm, which may have compro11
3.0
1.5
1.5
50.0
mised the supply of the graft’s central portion and worsened the root
12
4.0
1.5
2.5
62.5
coverage prognosis according to
Mean – SD
3.0 – 0.7
0.8 – 0.7
2.2 – 0.7
74.2 – 19.2
Sullivan and Atkins.17
With relation to the stability of
the root coverage result, the values obtained 1.5 months after the
need for additional sutures. As a result, the postopersurgery remained the same after the 3-year followup, which agree with the Harris study.33
ative period is less painful, the healing process is
faster, an esthetic result is obtained earlier, and scars
The increase in keratinized tissue is related to the
are avoided. Conversely, the disadvantages are the
magnitude of root coverage because the flap was
difficulty in preparing the receptor site with maximum
not displaced coronally during the surgical procedure.
care taken not to perforate the flap or disrupt the paThus, the portion of the graft that was left exposed
pillae, as well as the delicate placement of the graft.
seems to have been submitted to a keratinization proThe maneuver to increase the graft extension is
cess, resulting in root coverage as well as an increase
performed easily, and the final thickness obtained
in the keratinized tissue strip. Therefore, the mean
should be ;1.5 mm, considered adequate in rootgain of keratinized tissue was ;2.2 mm in the present
coverage procedures.34 Specifically for the tunnel
study, which corroborates the average of 2.3 mm reported in the literature.34
technique, thicker grafts may be difficult to place
and have a risk for papillae disruption.
If, after preparing the recipient site, the surgeon is
CONCLUSIONS
unable to gain one continuous graft of adequate length,
Overall, the result obtained with the use of the SCTG
some alternatives are available: removal of another
by the tunnel technique was rather favorable. There
graft to complete the length; position the flap coronally
was a considerable reduction in the multiple gingival
to cover the denuded area; or release, raise, and rotate
recessions with an increase in the volume of soft tissue
the flap in this area using the multipapillary technique.
and gain of keratinized tissue, and the patient was
However, the best course is to verify the available thickquite satisfied with the final esthetic outcome. Furness and length of the graft donor area before surgery
thermore, after a 3-year follow-up, the results were
to ensure proper planning.
stable.
The graft stabilization is another relevant aspect
to be considered; to achieve it, the receptor site was
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Faculties of Santa Fé do Sul, School of Dentistry, Av.
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