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Coronally Advanced Flap Associated 
with a Connective Tissue Graft for 
the Treatment of Multiple Recession 
Defects in Mandibular Posterior Teeth

Massimo de Sanctis, MD, DDS, MS*/Nicola Baldini, DDS** 
Cecilia Goracci, DDS***/Giovanni Zucchelli, DDS****

Gingival recession is defined as the 
apical displacement of the gingival 
margin1 resulting from the destruc-
tive effect of plaque accumulation, 
trauma from tooth brushing, or both.2

It has been established that 
several surgical techniques are 
equally effective in reconstructing 
the lost gingival tissue, provided 
that the recession is of Miller Class 
I or II, ie, without loss of interden-
tal attachment.3–5 Zucchelli and De 
Sanctis6 proposed a modification of 
the coronally advanced flap (CAF), 
an envelope flap without vertical 
incisions, for the treatment of mul-
tiple recessions. In a case series of 
22 patients, 88% of Class I and II 
gingival defects were covered suc-
cessfully at the 1-year posttreat-
ment examination. This technique 
yielded optimum root coverage, 
good color blending of the treat-
ed area with the adjacent soft tis-
sue, and complete recovery of the 
presurgical soft tissue marginal 
morphology with minimal patient 
discomfort.

However, this procedure is lim-
ited because of the need for the 
presence of a residual amount of 

The coronally advanced flap has been documented as an effective surgical 
technique for the treatment of gingival recessions in cases of multiple 
adjacent recession defects, obtaining stable long-term results after 5 
years of follow-up. The aim of the present study was to test the coronally 
advanced flap, in association with a connective tissue graft, in a case series 
of 10 patients presenting at least two gingival recessions on adjacent teeth 
in the posterior mandibular area. Periodontal parameters were recorded 
on teeth involved in the surgeries at baseline and 1 year. A total of 26 
recessions were treated. No significant complication affected the surgeries, 
and no patient abandoned the study. Recession depth was reduced from 
3.40 ± 0.83 mm at baseline to 0.28 ± 0.32 mm at the 1-year control, while 
differences in pocket depth were not significant. Keratinized tissue increased 
from 0.57 ± 0.46 mm to 3.05 ± 0.71 mm. Greater reductions in recession 
depth were observed in cases where the initial conditions were worse. 
A mean 91.2% ± 4.1% recession coverage was obtained. The coronally 
advanced flap in association with a connective tissue graft can be proposed 
as a valid therapeutic approach for multiple recession defects in mandibular 
posterior areas. (Int J Periodontics Restorative Dent 2011;31:623–630.)
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marginal keratinized tissue. There-
fore, if there is no residual keratin-
ized tissue on the marginal gingiva 
or if an immediate increase in kera-
tinized tissue is needed, a bilaminar 
technique involving the use of a 
connective tissue graft (CTG) under 
the CAF is recommended. Zucchelli 
et al7 performed a randomized clini-
cal trial on bilaminar CTGs of differ-
ent thicknesses and dimensions 
associated with CAFs for single re-
cession coverage on maxillary ante-
rior teeth. In this investigation, results 
varying from 94.77% ± 11.21%  
to 97.37% ± 7.01% for root cover-
age and from 80.0% to 86.7% for 
complete root coverage were re-
ported. In the study by da Silva et 
al8 on 11 patients with bilateral Mill-
er Class I recessions, CAFs with or 
without a CTG were compared in a 
split-mouth design. A significant re-
duction in recession depths was ob-
tained with both procedures, and 
no statistically significant differenc-
es were found between test and 
control groups in terms of recession 
and clinical attachment length. 
Mean root coverage was 75% for 
CAF + CTG and 69% for CAF alone. 
No data regarding complete root 
coverage were reported. 

In a multicenter randomized 
clinical trial on 85 patients with 
single recession defects, 43 pa-
tients receiving a CAF alone were 
compared with 42 patients receiv-
ing a CAF associated with a CTG.9 
Statistically comparable outcomes 
in the two groups were reported 
with regard to recession reduction, 
while a significantly greater prob-
ability of complete root coverage 

was observed when the CAF was as-
sociated with a CTG. Complete root 
coverage for the CAF alone was 
42% and 37% at 3 and 6 months, re-
spectively, while complete root cov-
erage for the CAF + CTG was 60% 
at both 3 and 6 months. The authors 
concluded that the additional ap-
plication of a CTG under a CAF in-
creased the probability of achieving 
complete root coverage in maxillary 
Miller Class I and II defects.

In a recent systematic review,10 
the positive clinical outcome of the 
CAF alone and in conjunction with 
a CTG was demonstrated. In the 
same work, the authors reported 
that gain in keratizined tissue was 
greater in cases of CAFs in conjunc-
tion with CTGs, as compared with 
other mucogingival techniques. 

Very little information is 
available in the literature on the 
treatment of adjacent gingival re-
cessions with a bilaminar approach. 
This procedure yielded complete 
coverage of between 61% and 
88% of treated recessions.11–13 In 
the study by Carvalho et al11 on 
10 patients and 29 recessions, the 
mean root coverage was 96.7%, 
and complete root coverage was 
observed in 93.1% of defects. 

All previously reported stud-
ies refer to unspecified recession 
defects without differentiating be-
tween maxillary and mandibular 
sites, and no investigation has spe-
cifically addressed the predictabil-
ity of this technique in mandibular 
areas. The aim of this study was to 
clinically evaluate the effectiveness 
and predictability of root coverage 
at adjacent root recessions in man-

dibular premolars using a modified 
multiple CAF associated with a 
subepithelial CTG.

Method and materials

Ten subjects ranging in age between 
20 and 38 years who were systemi-
cally and periodontally healthy with 
multiple adjacent gingival recession– 
type defects in the mandibular pos-
terior area were enrolled in this 
study. Participants were selected 
on a consecutive basis among pa-
tients consulting the Department of 
Periodontology at the University of 
Siena, Siena, Italy. A screening ex-
amination revealed that all subjects 
showed a normal medical history 
and none had a loss of periodontal 
support at tooth surfaces other than 
those showing recession defects. 

To be included in the study, 
patients had to have at least two 
recession defects with the follow-
ing characteristics: multiple defects  
(recessions present at adjacent 
teeth), Miller Class I or II recession  

(no loss of interdental soft and hard 
tissue height), and recession depth 
greater than 2 mm.

Following the screening ex-
amination, all subjects received a 
session of prophylaxis including 
instructions in proper oral hygiene 
measures, scaling, and profession-
al tooth cleaning with the use of a 
rubber cup and a low-abrasive pol-
ishing paste. At teeth with recession- 
type defects, a coronally directed 
roll technique was prescribed to 
minimize brushing trauma to the 
gingival margin. Surgical treatment 
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of the recession defects was not 
scheduled until the patient could 
demonstrate an adequate standard 
of supragingival plaque control. 

Clinical characterization of 
patients and selected sites

Full-mouth and local plaque scores 
were recorded as the percentage 
of total surfaces (four locations per 
tooth) that revealed the presence of 
plaque.11 Bleeding on probing was 
assessed dichotomously at a force 
of 0.3 N with a manual pressure-
sensitive probe (PCP-UNC 15 [Hu-
Friedy] equipped with a Brodontic 
spring device [Dentramar]). Full-
mouth and local bleeding scores 
were recorded as the percentage 
of total surfaces (four locations per 
tooth) that revealed the presence of 
bleeding on probing.

The following clinical measure-
ments were taken 1 week before sur-
gery and at the 1-year follow-up visit 
at all treated teeth: recession depth 
(RD), measured from the cemento-
enamel junction to the most coronal 
extension of the gingival margin; 
probing pocket depth (PPD), mea-
sured from the gingival margin to 
the bottom of the gingival sulcus; 
clinical attachment level (CAL), mea-
sured from the cementoenamel 
junction to the bottom of the gin-
gival sulcus; and keratinized tissue 
height (KTH), measured from the 
most coronal extension of the gingi-
val margin to the mucogingival line.

The same single investigator, 
who did not perform the surgery 
and was unaware of the goals of the 

study, performed the clinical mea-
surements at baseline and at the 
end of the study. All measurements 
were performed by means of a man-
ual probe and were rounded to the 
nearest 0.5 mm. 

Surgical technique

All surgeries were performed by 
the same operator. A modified de-
sign of the envelope flap was per-
formed, as proposed by Zucchelli 
and De Sanctis.6 Briefly, a horizon-
tal marginal incision, consisting of 
oblique submarginal incisions in 
the interdental areas continuing 
with the intrasulcular incision at the 
recession defect, was performed.

The envelope flap was raised 
with a split-full-split approach in the 
apicocoronal direction. The root sur-
faces were treated mechanically with 
the use of curettes. The remaining 
tissue of the anatomical interdental 
papilla was de-epithelialized to cre-
ate connective tissue beds to which 
the surgical papilla was sutured. A 
sharp dissection into the vestibular 
mucosa lining was then carried out 
to eliminate muscle tension. Only 
when anterior teeth were included 
in the flap design was a vertical re-
leasing incision performed. The in-
cision was placed at the mesial line 
angle of the most mesial tooth.

The CTG was harvested from 
the palate and trimmed to remove 
all visible epithelium.12 The dimen-
sion of the graft was adequate to 
cover only the root surfaces up to 
the cementoenamel junction, with-
out covering the bone apical to the 

root exposure. In other words, the 
connective tissue was lying over 
only the root surfaces and the inter-
dental bone. No periosteal bed was 
prepared to augment the vascular-
ity of the graft since the buccal flap 
was considered adequate to ensure 
vascular support. This was done to 
reduce the dimension of the graft, 
thus limiting patient discomfort. 

The graft was held in posi-
tion by means of sutures passing 
through the connective tissue of 
the de-epithelialized papillae. The 
buccal flap was advanced coronally 
to cover the cementoenamel junc-
tion, taking care to stabilize each 
surgical papilla over the interdental 
tissue bed, and secured in position 
using sling sutures (Figs 1 and 2).

Postsurgical infection control

Patients were instructed not to brush 
in the treated area but to rinse with 
chlorhexidine solution (0.12%) twice 
daily for 1 minute. In case of pain, 
patients were instructed to take ibu-
profen 600 g three times a day.

Fourteen days after surgical 
treatment, the sutures were re-
moved. Plaque control in the surgi-
cally treated area was maintained by 
chlorhexidine rinses for an additional 
2 weeks. After this period, patients 
were again instructed in mechani-
cal tooth cleaning of the treated 
region using a soft toothbrush and 
the roll technique. All patients were 
recalled for prophylaxis 1, 3, and 5 
weeks after suture removal and, sub-
sequently, once every 3 months until 
the 1-year examination. 
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Fig 1a  Presurgical clinical aspect of the mandibular right premolars. Fig 1b  Envelope flap raised with a split-full-split approach.

Fig 1c  The CTG sutured at the base of the de-epithelialized ana-
tomical papillae. The graft tissue did not reach the apical extension 
of the bone dehiscence.

Fig 1d  The flap advanced coronally and anchored with sling sutures.

Fig 1  Patient 1.

Fig 1e  Occlusal aspect of the suture. The soft tissue is tightly 
adapted around the teeth.

Fig 1f  One year postoperative. The increase in keratinized tissue 
is evident.
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Fig 2  Patient 2.

Fig 2a  Gingival recessions affecting the mandibular first molar 
(mesial and distal roots) and second premolar. The depth of the 
vestibulum is shallow, and the residual keratinized tissue apical to 
the root exposures is small in height and thickness.

Fig 2c  Two distinct CTGs were sutured because of the different 
apicocoronal levels of the cementoenamel junctions of the two 
treated teeth.

Fig 2e  Suture removal. Complete coverage of the grafts was 
maintained during the first healing period (14 days).

Fig 2b  Flap elevation. Only one vertical releasing incision was 
performed mesial to the premolar.

Fig 2d  The flap advanced coronally to cover the CTGs completely.

Fig 2f  One-year follow-up. Complete root coverage, increased 
buccal soft tissue thickness, and good color blending was achieved 
at both treated teeth.
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Data analysis

Statistical analysis was performed 
using statistical application soft-
ware (SPSS 12.0, SPSS). The per-
centage of root coverage was 
defined as follows: 

(100 × (baseline recession depth – 
1-year follow-up recession depth)) / 
baseline recession 

Descriptive statistics were comput-
ed for measurements of each pa-
rameter at baseline and after 1 year, 
as well as for the difference in each 
parameter between the 1-year and 
baseline values. The proportion of 
complete success (100% root cov-
erage) was also computed.

The significance of changes  
(α = .05) in gingival recession, CAL, 
and PPD at the 1-year follow-up 
was tested by paired-samples t 
tests. An ordinary least square mul-
tiple linear regression model was 
applied to the entire sample to 
explore the relative contribution of 
different predictors on the amount 
of root coverage; in particular, the 
predictive variables included the 
initial RD and the presurgical KTH. 
Ordinary least square linear regres-
sions were used to evaluate the 
relationship between the root cov-
erage outcomes (mean percentage 
of root coverage and percentage 
with complete root coverage) and 
the number of recessions treated in 
each surgery. 

Results

No significant complications affect-
ed the surgeries or postoperative 
healing of the patients. No pa-
tient abandoned the study. At the 
14-day recall, clinical healing and 
re-epithelialization at the palatal 
donor site were present in all pa-
tients. A significant improvement 
in terms of root coverage was ob-
tained at the end of the procedure 
in all patients.

RD was reduced from 3.40 ± 0.83 
mm at baseline to 0.28 ± 0.32 mm  
at the 1-year control, while differences  
in PPD were not significant and KTH  
increased from 0.57 ± 0.46 mm to  
3.05 ± 0.71 mm.

The ordinary least square multi-
ple linear regression model showed 
that the final results in terms of 
amount of root coverage were sig-
nificantly affected by the initial re-
cession depth. Greater reductions 
in RD were observed in cases with 
the worst initial conditions. 

The ordinary least square linear 
regression model showed a signifi-
cant inverse relationship (P = .005) 
between increase in KTH at 1 year 
and the presurgical amount of ker-
atinized tissue. The same analysis 
did not show a statistically signifi-
cant relationship between the root 
coverage results (mean percent 
root coverage [P = .7], percentage 
with complete coverage  [P = .3]) 
and the number of recession de-
fects treated in each patient. 
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Discussion

CAF treatment has been document-
ed as an effective therapy for re-
cession coverage, obtaining stable 
long-term results that have been 
demonstrated by 5-year follow-up 
data.13 In preceding studies, the 
technique was applied to maxil-
lary recessions, while in the present 
work, its application was extended 
to mandibular posterior recessions 
in association with a CTG. In the 
present study, a vertical releasing 
incision was placed to reduce tissue 
tension only when the most mesial 
tooth involved in the surgery be-
longed to the anterior group. The 
variable thickness determined by 
the split-full-split approach creates 
a thicker flap in the marginal por-
tion, providing better tissue stability 
during the healing phase, which in 
turn permits the use of small CTGs. 
At the same time, the split-full-
split approach allows for coronal 
flap displacement and stabilization 
on the connective beds of the de- 
epithelialized anatomical papillae.  

In previous studies on CAF12 
and CAF associated with a bilami-
nar CTG,5 the mean root coverage 
was 97% and 96.7%, respectively. 
The amount of root coverage ob-
tained in the present study was 
comparable to that observed in the 
maxilla in other clinical reports. In 
fact, in all patients of this study, a 
percentage of root coverage great-
er than 85% was obtained, and the 
mean value was 91.2% ± 4.1%. 
Greater percentages were ob-
served where recession defects 
were deeper. 

In one patient, 100% recession 
coverage was obtained in all re-
cessions. Overall, 13 of 26 treated 
recession defects showed com-
plete coverage after 1 year. These 
data differ from those reported by  
Carvalho on the CAF and bilaminar 
graft approach for maxillary reces-
sions.11

In only 2 of 26 recessions pres-
ent before surgery was the reces-
sion clinically appreciable (1 mm). 
This finding is in line with the re-
sults of Carvalho et al.11 Also, the 
findings of a significant increase in 
CAL and a nonsignificant variation 
in PPD are in agreement with the 
outcomes of previous studies.

The dimensions of the CTG 
were as reduced as possible. The 
graft was designed to cover only 
the exposed area of the root api-
cal to the cementoenamel junction 
and the interdental bone crest api-
cal to the de-epithelialized papillae 
without reaching the bone crest 
apical to the recession. Therefore, 
only the exposed root surface was 
covered by the connective tissue 
harvested from the palate. The ad-
vantage was to be able to place the 
graft where it was really needed, 
facilitating soft tissue stabilization 
in areas where the avascular sur-
face could jeopardize the position 
of the gingival margin, and, at the 
same time, avoiding producing a 
thick, unpleasant gingival contour. 

The survival of the CTG is guar-
anteed by the vascularization of the 
covering flap. An additional advan-
tage of using a small CTG is that 
the injury at the donor site is re-
duced, thus facilitating secondary 

healing through a reduction of the 
distance between incisions. 

The increase in KTH from base-
line (0.57 ± 0.46 mm) to posttreat-
ment (3.05 ± 0.71 mm) confirms 
previously reported data regarding 
the adjunct of connective tissue 
grafting to root coverage proce-
dures. The graft is expected to pro-
vide an increase in the amount of 
KTH, as well as a gain in soft tissue 
thickness after healing. The amount 
of root coverage obtained in the 
present study is comparable to that 
observed in the maxilla in other 
clinical reports.

Conclusions

A CAF in association with a CTG 
can be proposed as a valid ther-
apeutic approach for multiple 
recession defects in mandibular pre-
molar areas. Recession coverage of  
91.2% ± 4.1%, a significant reduc-
tion in recession, and an increase in 
CAL and KTH were observed 1 year 
after the surgical procedure.
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