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The Laterally Closed Tunnel for the Treatment of  
Deep Isolated Mandibular Recessions:  
Surgical Technique and a Report of 24 Cases 

Predictable coverage of deep isolated mandibular gingival recessions is one of the 
most challenging endeavors in plastic-esthetic periodontal surgery, and limited data 
is available in the literature. The aim of this paper is to present the rationale, the 
step-by-step procedure, and the results obtained in a series of 24 patients treated 
by means of a novel surgical technique (the laterally closed tunnel [LCT]) specifically 
designed for deep isolated mandibular recessions. A total of 24 healthy patients 
(21 women and 3 men, mean age 25.75 ± 7.12 years) exhibiting one single deep 
mandibular Miller Class I (n = 4), II (n = 10), or III (n = 10) gingival recession ≥ 4 mm 
were consecutively treated with LCT in conjunction with an enamel matrix derivative 
(EMD) and palatal subepithelial connective tissue graft (SCTG). The following clinical 
parameters were assessed at baseline and 12 months postoperatively: probing 
depth (PD), clinical attachment level (CAL), complete root coverage (CRC), mean 
root coverage (MRC), recession depth (RD), and keratinized tissue width (KTW). The 
primary outcome variable was CRC. The postoperative morbidity was low, and no 
complications, such as bleeding, infections/abscesses, or loss of SCTG, occurred. 
At 12 months, CRC was obtained in 17 of the 24 defects (70.83%), while in the 
remaining 7 defects RC amounted to 80% to 90% (in 6 cases) and 79% (in 1 case). 
Of the 17 defects exhibiting CRC, 12 were central incisors and 5 were canines. 
With respect to defect type, CRC was found in 3 of the 4 Miller Class I, 8 of the 
10 Class II, and in 6 of the 10 Class III defects. Mean RD changed from 5.14 ± 1.26 
mm at baseline to 0.2 ± 0.37 mm at 12 months, while MRC amounted to 4.94 ± 
1.19 mm, representing 96.11% (P < .0001). Mean KTW increased from 1.41 ± 1.00 
mm at baseline to 4.14 ± 1.67 mm (P < .0001) at 12 months, yielding a KTW gain 
of 2.75 ± 1.52 (P < .0001). No statistically significant changes in mean PD occurred 
following root coverage surgery (1.8 ± 0.2 mm at baseline and 2.1 ± 0.3 mm at 12 
months). The present results suggest that the LCT is a valuable approach for the 
treatment of deep isolated mandibular Miller Class I, II, and III gingival recessions. 
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The displacement of the gingival 
margin apical to the cementoenamel 
junction (CEJ) is defined as gingival 
recession (GR).1,2  Potential etiologic 
factors that have been associated 
with the development of gingival 
recessions are position and anatomy 
of teeth in the dental arch, bony de-
hiscences, thickness of the alveolar 
mucosa, excessive or incorrect tooth 
brushing, muscle pull, or orthodontic 
treatment.3–6 Depending on location 
(eg, in the maxillary or mandibular 
area), root surface exposure to the 
oral cavity may impair esthetics and 
lead to difficulties in performing ad-
equate oral hygiene measures, facili-
tating the development of gingivitis 
and root caries. Findings from a ret-
rospective case-controlled study 
indicate that active orthodontic 
treatment and retention may repre-
sent risk factors for the development 
of labial gingival recessions. The data 
also suggest that in orthodontically 
treated patients, mandibular incisors 
appear to be the most prone to de-
velopment of gingival recessions.7,8 
Conversely, the main indication to 
treat isolated mandibular gingival 
recessions is to increase soft tissue 
thickness and stability to facilitate 
plaque control and prevent further 
periodontal inflammation and break-
down or root caries.2 ,9

Various surgical techniques have 
been proposed for the treatment 
of isolated mandibular recessions,  
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including the use of fully or partially 
epithelialized free gingival grafts 
(FGG) or subepithelial connective 
tissue grafts (SCTG) in conjunction 
with various types of flaps (eg, en-
velope, coronally or laterally po-
sitioned flap, double pedicle flap 
[DPF], or tunneling [TUN] alone or 
combined with laterally positioned 
pedicle flaps [LPPF]).10–16

In most of the described proce-
dures, a split-flap approach was ad-
opted for preparing the flap, tunnel, 
or envelope. However, especially in 
the mandibular anterior area, a split-
flap approach may be difficult to 
perform and bears the risk of flap per-
foration and/or graft necrosis during 
the healing phase. To reduce these 
potential complications, a modifi-
cation of the tunnel procedure, the 
modified coronally advanced tunnel 
(MCAT), consisting of a combined 
full- and partial-thickness pouch or 
tunnel/flap followed by coronal dis-
placement, has been introduced.17 
The clinical relevance of the MCAT 
for the treatment of isolated man-
dibular recessions was recently con-
firmed in a case series including 16 
consecutively treated Miller Class I 
and II defects. At 12  months follow-
ing reconstructive surgery, mean 
root coverage (MRC) amounted to 
9 6.2 5%, while complete root cov-
erage (CRC) was recorded in 12  of 
the 16 defects (75%).17 However, in 
deep isolated mandibular reces-
sions located in the anterior area, 
tension-free coronal displacement 
of the tunnel flap can be extremely 
difficult and may result in decreased 
vestibular depth and flap dehiscence 
due to increased flap tension. Fur-
thermore, most studies have only 

evaluated treatment of Miller Class 
I and II isolated mandibular reces-
sions, and limited information is 
available on the treatment of isolated 
mandibular Miller Class III defects. 
Therefore, new clinical approaches 
are warranted to predictably cover 
deep isolated anterior mandibular 
recessions and minimize the risk for 
postoperative complications caused 
by unfavorable anatomical situations. 

The aim of this article is there-
fore to present the step-by-step 
procedure and the results obtained 
in a series of 2 4 patients treated by 
means of a novel surgical technique 
(eg, the laterally closed tunnel [LCT]) 
specifically designed for deep iso-
lated mandibular Miller Class I, II, 
and III recessions. 

Materials and Methods

Subject Selection

A total of 2 4 patients (3 men and 
2 1 women, mean age 2 5.75 ± 7.12  
years) presenting one deep (≥ 4 mm) 
isolated mandibular Miller Class I, II, 
or III recession18 located in the man-
dibular anterior area were included 
in the present cases series (Fig 1). 
All patients were nonsmokers and 
systemically and periodontally 
healthy. Professional tooth clean-
ing and individually tailored oral 
hygiene instructions were provided 
for each patient. Patients exhibited 
an adequate level of oral hygiene as 
evidenced by a full-mouth plaque 
score (FMPS) < 2 5%19  and full-mouth 
bleeding score (FMBS) < 10%.2 0 
Written informed consent was ob-
tained from all patients.

Surgical Approach

Patients were consecutively treated 
using the LCT technique by a single 
experienced clinician (A.S.). After lo-
cal anesthesia, root planing of the 
exposed root surface was performed 
with Gracey curettes (Stoma). Subse-
quently, slightly beveled intrasulcular 
incisions were made using microsur-
gical blades (Micro Blades, Key Dent) 
and a mucoperiosteal pouch (tunnel) 
was prepared using specially de-
signed tunneling instruments (Stoma) 
(Fig 2 ). No special attempt was made 
to remove the epithelium surround-
ing the margins of the pouch, since 
this was removed by means of the 
beveled intrasulcular incisions. The 
pouch was then mobilized apically 
beyond the mucogingival line and 
extended mesially and distally from 
the recession defect by undermining 
the facial surface of the interdental 
papillae (Fig 3). Muscles and collagen 
fibers inserting apically and laterally 
at the inner surface of the pouch were 
released using conventional and mi-
crosurgical blades (Micro Blades, Key 
Dent) and Gracey curettes (Stoma) 
until tension-free mesial and distal 
displacement of the pouch margins 
was obtained. Special attention was 
paid to avoid disrupting the interden-
tal papillae or perforating the flap.

As a result of this procedure, 
the margins of the pouch could be 
approximated without tension mesi-
ally and distally to cover completely 
or cover the greater part of the ex-
posed root surface (Fig 4). 

Subsequently, a palatal SCTG 
1 to 1.5 mm thick was harvested 
by means of the single incision 
technique and soaked for 5 to 
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10 minutes in EMD (Emdogain, 
Straumann).2 1,2 2  Immediate closure 
of the donor site was performed us-
ing modified mattress sutures (5-0 
Seralon, Serag-Wiessner). 

After root surface conditioning 
with 2 4% ethylenediaminetetraace-
tic acid (EDTA) (PrefGel, Straumann) 
and copious rinsing with sterile 
saline solution to remove EDTA 

residue, EMD was applied on the 
root surface by means of a sterile 
syringe. Using either single or mat-
tress sutures, the SCTG was pulled 
and fixed mesially and distally at 

Fig 1 (a) Preoperative situation of an isolated, deep Miller Class 
I to II recession. (b) Preoperative view of a deep Miller Class II 
recession located at the facial aspect of the mandibular left canine. 
Note the plaque accumulation and the inflammation of the soft 
tissue apical to the recession. (c) Preoperative view of a deep Miller 
Class II recession located at the facial aspect of the mandibular left 
central incisor. (d) Preoperative view of a Miller Class III recession 
located at the facial aspect of the mandibular right central incisor. 
(e) Preoperative view of an extremely deep Miller Class II recession 
located at the facial aspect of the mandibular left canine. 
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Fig 4 (a) Schematic drawing illustrating the 
tension-free lateral movement/adaptation 
of the soft tissue margins. (b) Tension-free 
lateral movement/adaptation of the soft 
tissue margins allowing complete recession 
coverage of tooth 33 (case shown in Fig 1b). 

Fig 3 (a) The prepared tunnel. (b) Tunneled 
distal papilla at the mandibular left canine 
(case shown in Fig 1b). (c) Tunneled mesial 
papilla at the mandibular left canine (case 
shown in Fig 1b).

Fig 2 (a) Intrasulcular incision using a microsurgical blade. (b) Vertical preparation of the 
tunnel. (c) Lateral preparation of the tunnel. (d) Mobilization of the interdental papilla by 
means of a specially designed tunnel instrument.
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the inner aspect of the pouch. The 
graft was adapted to the CEJ by 
means of a sling suture (6-0 Seralon, 
Serag-Wiessner) (Fig 5). Finally, the 
margins of the pouch were pulled 
together over the graft and sutured 
with interrupted sutures to accom-
plish tension-free complete or par-
tial coverage of the graft as well as 
the denuded root surface (Fig 6). 

Postsurgically, patients were 
given analgesics (500 mg mef-
enamic acid [Mephadolor, Mepha 
Pharma] twice a day for 2  to 3 days) 
and antibiotics (1,000 mg amoxicil-
lin and clavulanic acid [Augmentin, 
Glaxo SmithKline] for 7 days) to 

prevent infection. Patients were 
not allowed to brush the surgical 
sites for 14 days postoperatively 
and were advised to use a 0.1% 
chlorhexidine-digluconate mouth-
rinse (Chlorhexamed, GlaxoSmith-
Kline) twice a day for 1 minute for 
the first 2 1 days postsurgery. Pa-
tients resumed tooth brushing 14 
days after surgery. The palatal su-
tures were removed 7 days after sur-
gery, while those from the treated 
teeth were removed 14 to 2 1 days 
postoperatively. At that time, pa-
tients were instructed in mechanical 
tooth cleaning of the surgical sites 
using an ultrasoft manual tooth-

brush (TePe Special Care) with the 
roll technique, gradually returning 
to regular oral hygiene habits at 
1 month postsurgery. Recall ap-
pointments including professional 
supragingival tooth cleaning and 
individually oriented oral hygiene in-
structions were scheduled at 1, 3, 6, 
and 12  months postoperatively. 

Clinical Assessments

The following clinical parameters 
were assessed at baseline and 12  
months postoperatively: probing 
depth (PD), complete root coverage 

Fig 6 (a) Suturing of the tunnel margins by means of single sutures. (b) Closure of the tunnel by means of single sutures. Note the 
complete coverage of the CTG (case shown in Fig 1b). (c) Closure of the tunnel at the mandibular left central incisor (case shown in Fig 1c).

Fig 5 (a) Fixation of the connective tissue. (b) Sutured connective tissue graft in the tunnel and on the facial recession of the mandibular 
left canine (case shown in Fig 1b). (c) Sutured connective tissue graft on the facial recession of the mandibular left central incisor (case 
shown in Fig 1c).
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(CRC), mean root coverage (MRC), 
recession depth (RD), and keratin-
ized tissue width (KTW). KTW was 
measured with a periodontal probe 
(UNC-15, Hu-Friedy) as the distance 
between the gingival margin and 
the mucogingival line. The primary 
outcome variable was CRC (ie, 100% 
root coverage). 

Statistical Analysis

Statistical analysis was performed us-
ing the commercially available soft-
ware SPSS (SPSS Statistics, version 2 3, 
IBM). The primary outcome variable 
was CRC. Intragroup comparisons 

between baseline and 12  months 
after therapy were determined with 
Wilcoxon test. Differences were con-
sidered statistically significant when 
the P value was < .05.

Results

In total, 2 4 patients (2 1 women and 
3 men, mean age 2 5.75 ± 7.12  years) 
fulfilling the inclusion criteria were 
consecutively treated with LCT + 
EMD + SCTG. Of these, 19  teeth 
were central incisors and 5 were 
canines. Four recessions were clas-
sified as Miller Class I, 10 as Class II, 
and 10 as Class III. 

Postoperative morbidity was 
low, and no complications such as 
bleeding, infections/abscesses, or 
loss of SCTG occurred. In 14 of the 
2 4 defects, the tunnel did not com-
pletely cover the SGCT, leaving the 
coronal part of the graft exposed. 
However, graft necrosis was not ob-
served in any of the defects, inde-
pendent of the presence or absence 
of exposure.

At 12  months, CRC was ob-
tained in 17 of the 2 4 defects, rep-
resenting 70.83% of the defects. In 
the remaining 7 defects, recession 
coverage (RC) amounted to 80% to 
9 0% in 6 cases and 79 % in 1 case 
(Fig 7). Of the 17 defects exhibiting 

Fig 7 (a) At 12 months following 
reconstructive surgery, the 
mandibular canine demonstrates 
complete root coverage and an 
optimal tissue blending (case 
shown in Fig 1b). (b) Clinical view 
of the mandibular left central 
incisor demonstrating complete 
root coverage and a natural tissue 
texture at 12 months following 
reconstructive surgery (case 
shown in Fig 1c). (c) Clinical view 
of the mandibular right central 
incisor demonstrating complete 
root coverage (case shown in Fig 
1d). (d) Treatment outcome at 
the mandibular left canine (case 
shown in Fig 1e). Complete root 
coverage and a natural tissue 
blending are evident.
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CRC, 12  were central incisors and 5 
were canines. CRC was obtained in 
11 of the 14 defects showing graft 
exposure and in 6 of the 10 defects 
with complete graft coverage. 

With respect to the defect type, 
CRC was found in 3 of the 4 Miller 
Class I, 8 of the 10 Class II, and 6 
of the 10 Class III defects. Mean 
RD changed from 5.14 ± 1.2 6 mm 
at baseline to 0.2  ± 0.37 mm at 12  
months, while MRC amounted to 
4.9 4 ± 1.19  mm (P < .0001), repre-
senting 9 6.11% of the initial reces-
sion depth (Table 1). Mean KTW 
increased from 1.41 ± 1.00 mm 
at baseline to 4.14 ± 1.67 mm (P 
< .0001) at 12  months, yielding a 
KTW gain of 2 .75 ± 1.52  (P < .0001) 
(Table 1). No statistically significant 
changes in mean PD occurred fol-
lowing root coverage surgery (1.8 ± 
0.2  mm at baseline, 2 .1 ± 0.3 mm at 
12  months).  

Discussion

The present case series is the first 
evaluation of a novel surgical tech-
nique that was specifically designed 
to predictably cover deep isolated 
anterior mandibular recessions. At 12  
months after surgery, substantial re-
cession coverage was obtained in all 
treated defects. Mean RD changed 
from 5.14 ± 1.2 6 mm at baseline to 
0.2  ± 0.37 mm at 12  months, while 
MRC amounted to 4.9 4 ± 1.19  mm 
(P < .0001), representing 9 6.11% of 
the initial recession depth.  CRC was 
obtained in 17 of the 2 4 defects, 
representing 70.83%. The finding 
that CRC was obtained not only in 
Miller Class I and II defects, but also 

in the majority (6 out of 10) of the 
Class III defects highlights the clini-
cal relevance of this technique for 
the treatment of deep isolated man-
dibular recessions located in the 
anterior area. In terms of obtained 
clinical improvements, the present 
findings compare well to those from 
a previous case series including 16 
patients exhibiting single isolated 
mandibular Miller Class I or II reces-
sions treated with the MCAT tech-
nique in conjunction with EMD and 
SCTG and demonstrating a MRC of 
9 6.2 5% and CRC in 75% (12  out of 
the 16) of the defects.17

Nevertheless, the CRC ob-
tained in the present case series 
was slightly lower than that mea-
sured in the previously mentioned 
report (70.83% vs 75%). This differ-
ence may be due to the fact that 
while the previous report evaluated 
only Miller Class I and II defects, the 
present case series also included 
Class III defects. 

The present results also com-
pare well to those reported by Harris 
et al14 using a tunneling procedure 
combined with SCGT. In that study, 
isolated and multiple Miller Class I 

and II recessions at mandibular in-
cisors were treated with either CAF 
+ SCTG, double pedicle flap (DP) 
+ SCTG, or a tunneling procedure 
(TUN) with a laterally positioned 
pedicle (LAT) (TUN-LAT + SCTG).14 
Similar to the results obtained in the 
present study, the best outcomes 
were obtained with TUN-LAT + 
SCGT (MRC 9 7.2 %) followed by DP 
+ SCGT (MRC 9 6.7%) and CPT + CT 
(MRC 9 0.3%). 

Other techniques, such as the 
use of partially epithelialized FGGs 
in conjunction with a coronally po-
sitioned flap or a modified tunnel, 
have been reported to lead to ex-
cellent outcomes in the treatment 
of isolated mandibular Miller Class I 
and II recessions.12 ,16

In a randomized controlled 
clinical study, Zucchelli et al10 evalu-
ated the treatment of isolated Miller 
Class I and II gingival recessions 
at mandibular incisors. Treatment 
was performed by means of CAF + 
SGCT with or without removal of la-
bial submucosal tissue (LST). The re-
sults showed predictable recession 
coverage, while the additional re-
moval of LST yielded a tension-free 

Table 1  Descriptive Results and Significance at 12 Months 
Compared to Baseline 

Parameter Mean ± SD (mm) Min (mm) Max (mm) P 

RD baseline 5.14 ± 1.2 6 2 .58 8.34

RD 12  mo 0.2  ± 0.37 0 1.31

MRC 4.9 4 ± 1.19 2 .58 7.75 < .0001*

KTW baseline 1.41 ± 1.00 0 3.7

KTW 12  mo 4.14 ± 1.67 1.19 7.18

KTW gain 2 .75 ± 1.52 0 6.48 < .0001* 
Wilcoxon Signed Ranks test was used for analysis. 
*Statistically highly significant (P < .0001). 
RD = recession depth; MRC = mean root coverage; KTW = keratinized tissue width.
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flap, resulting in less graft exposure 
and statistically significantly better 
CRC (48% vs 88%). These results 
are difficult to compare directly to 
those obtained in the present study, 
which also included Miller Class III 
defects and canines. Nevertheless, 
both studies point clearly to the 
pivotal role of tension-free coronal 
mobilization of the soft tissues sur-
rounding the recessions to obtain 
predictable CRC. 

The importance of complete 
graft coverage to obtain CRC in 
mandibular anterior teeth is still 
unclear. While some studies report 
statistically significantly better CRC 
when the SCTG is completely cov-
ered,10 other studies, including the 
present case series, have failed to 
show any differences in the out-
comes.12 ,15,16 

The ability to completely cover 
Miller Class III recessions has been 
evaluated only in a limited number 
of studies. Aroca et al2 3 reported 
CRC in 38% following treatment 
of multiple adjacent Miller Class III 
recessions using MCAT combined 
with EMD and SCTG, while in a ret-
rospective case series, Esteibar et 
al2 4 found CRC in 47.11% of sites. 
Nart et al15 treated a total of 14 
isolated mandibular Miller Class II 
and III recessions in 10 patients by 
means of CAF and SCTG. At 11.7 
months following surgery, mean RC 
was 9 0.2 2 % ± 12 .36% for all treat-
ed recessions. In Miller Class II de-
fects, mean RC measured 9 4.04% ± 
10.45%, while CRC was obtained in 
5 (71.42 %) out of 7 defects. In Class 
III recessions, mean RC amounted to 
86.41% ± 13.70%, and CRC was ob-
tained in 3 (42 .85%) out of 7 defects. 

Despite the better outcomes ob-
tained in Class II defects compared 
with Class III, the statistical analysis 
failed to reveal any differences be-
tween the two groups. 

In the present study, the CRC 
obtained in Miller Class III defects 
measured 60% (6 of the 10 defects), 
which is higher than the values re-
ported in the previously mentioned 
studies (about 40%). The results 
obtained with the LCT technique 
in Miller Class I, II, and III defects 
clearly reflect the value of this sur-
gical approach for the treatment 
of deep isolated mandibular reces-
sions located in the anterior area. It 
must be kept in mind, however, that 
the outcomes are highly dependent 
on careful patient selection (ie, no 
smokers were included and all pa-
tients demonstrated a high level of 
oral hygiene).2 5

An important aspect of this 
surgical approach is the wide me-
siodistal and apical mobilization of 
the tunnel, which enables tension-
free lateral movement of the flap 
margins to cover the graft and the 
recession. The tension-free lateral 
movement and the passive lateral 
closure of the tunnel margins may 
be advantageous in the treatment of 
isolated deep recessions located in 
areas with inserting frenula or shal-
low vestibule, which makes a coro-
nal, tension-free advancement of 
the flap extremely difficult. Previous 
studies have provided evidence for 
the critical role of tension-free flap 
mobilization and suturing in root 
coverage procedures.2 6,2 7 However, 
the present case series has only 
evaluated the proposed technique 
in isolated mandibular defects, and 

therefore no conclusions can be 
drawn about its potential use for 
treatment of multiple recessions. 

Besides the tension-free flap 
preparation, the use of SCTG plays 
a key role in increasing flap thickness 
and blood clot stability and in pro-
viding the cells needed for soft tissue 
regeneration and keratinization.2 8

The additional application of 
EMD is based on findings that indi-
cated a positive effect on periodon-
tal wound healing and regeneration 
through a wide variety of factors 
shown to be beneficial for root 
coverage procedures, such as cell 
proliferation and differentiation, 
biosynthesis of extracellular matrix, 
angiogenesis, and mineralization of 
cementum and bone, and by pro-
moting periodontal regeneration (ie, 
formation of periodontal ligament, 
root cementum, and alveolar bone) 
and more stable clinical outcomes.2 9  
On the other hand, the added clini-
cal value of EMD to SCTG is still un-
clear and remains to be evaluated in 
further studies.30,31

Conclusions

The present results indicate that the 
LCT represents a predictable ap-
proach for the treatment of deep 
isolated mandibular Miller Class I, II, 
and III gingival recessions.
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