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Coronally Advanced Flap for Root Coverage:  
A 2-Year Case Series Follow-up 

The coronally advanced flap (CAF) has demonstrated controversial results in the 
treatment of gingival recession (GRs). The hypothesis of this study was that the  
CAF can partially reduce GR values over time. Root coverage (RC) in 24 Miller 
Class I GRs treated with a CAF by one experienced operator is presented 
with several periodontal parameters and postoperative morbidity. The mean 
percentage of RC was 80.35% at 3 months and 58.56% at 24 months; these 
differences were statistically significant. Keratinized gingival width, keratinized 
papillary gingival height, and gingival thickness were related to RC at 6 months. 
Postoperative pain was not statistically different over time. The CAF is not a 
predictable treatment for Miller Class I GRs after a 2-year follow-up period. (Int 
J Periodontics Restorative Dent 2015;35:355–361. doi: 10.11607/prd.2413)

Gingival recession (GR) is defined as 
a partially denuded root surface due 
to apical gingival margin location 
in relation to the cementoenamel 
junction (CEJ).1 GR can be associ-
ated with dentinal hypersensitivity, 
difficulties in maintaining good oral 
health, cervical abrasion, increased 
root caries index, attachment loss, 
and esthetic alterations.2 

The main etiologic factors re-
lated to GR development are local-
ized or generalized plaque-induced 
periodontal inflammation3–5 and 
traumatic tooth brushing.6 Predis-
posing and precipitant factors such 
as biotype morphology and orth-
odontic treatment, respectively, 
also could be associated. In young 
populations, the high standard of 
oral hygiene is the most common 
etiologic factor, whereas adults are 
more prone to periodontal disease. 
GR has a high prevalence, its inci-
dence increases with age, and it is 
more frequent in men.4,6,7 

Since the 1950s, different treat-
ment modalities have been de-
scribed for achieving root coverage 
(RC) and avoiding further GR pro-
gression, such as the laterally po-
sitioned flap, double papillae flap, 
coronally advanced flap (CAF),8 
free gingival graft, subepithelial  
connective tissue graft, and guided  
tissue regeneration. 

Despite the large number of 
clinical trials showing the efficacy of 
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the CAF for RC of single and mul-
tiple adjacent GRs,9,10 limited data 
regarding the long-term results 
are available and are often contro-
versial. On the one hand, Zucchelli 
and De Sanctis reported in a 5-year 
study a slight apical shift of the gin-
gival margin as compared to 1-year 
results in multiple Miller Class I and II  
GRs.11 On the other hand, Pini-Prato 
et al showed a higher and signifi-
cant tendency toward an apical shift 
of the gingival margin in 5-, 8-, and 
14-year studies, indicating a recur-
rence of the GR that becomes more 
evident with time.12–14 Due to these 
controversial results, the aims of this 
study were to evaluate RC in Miller 
Class I GRs treated with CAFs at 24 
months and relate RC to several clin-
ical parameters as well as to postop-
erative pain. 

Method and materials

Study design

This was a prospective consecu-
tive case series clinical study. Pre-
surgical procedures included oral 
hygiene instructions to eliminate 
habits related to the GR etiology, 
professional prophylaxis or scaling 
and root planing, and occlusal ad-
justment, if indicated. 

Study population and 
recruitment

The study was conducted in the 
periodontology department at the 
International University of Cata-
lonia, Barcelona, Spain, and ap-

proved by the ethics committee 
(C-41-ASA-08). All participants 
were required to read and sign 
an informed consent form before 
their inclusion in the study, and 
other possible alternatives were 
explained and discussed. The in-
clusion criteria were (1) systemically 
healthy patients; (2) nonsmokers; (3) 
≥ 18 years old; (4) Full-Mouth Plaque 
Score ≤ 20%; (5) Full-Mouth Bleed-
ing Score ≤ 20%; (6) the presence of 
maxillary or mandibular isolated or 
multiple adjacent Miller Class I GRs 
on incisors, canines, or premolars; 
and (7) the selected teeth were vital 
and free of restorations. The exclu-
sion criteria were (1) previous sur-
gical procedure to correct GRs, (2) 
smoking, and (3) any uncontrolled 
local or systemic disease that might 
contraindicate periodontal surgery. 

Clinical measurements

The following clinical parameters 
were collected and recorded to 
the nearest 0.5 mm using a Hu-
Friedy PCP 8 (3-6-8-11) periodontal 
probe: (1) probing depth (PD), from 
the gingival margin to the most api-
cal part of the sulcus at six points;  
(2) GR, from the CEJ to the gingival 
margin using an individual notched 
stent (midbuccal); (3) clinical attach-
ment level (CAL), from the CEJ to the 
most apical part of the sulcus at six 
points; (4) keratinized gingival width 
(KGW), from the gingival margin to 
the mucogingival junction (midbuc-
cal); and (5) keratinized papillary gin-
gival height (KPGH), from the papilla 
tip to the mucogingival junction at 
the mesial and distal points. 

The Plaque Index and Gingival 
Index were assessed at baseline 
and at 3, 6, 12, and 24 months post-
surgery. 

Gingival thickness (GT) was 
measured midbuccally 3 mm apical 
to the gingival margin using a no. 10 
endodontic reamer with a silicone 
disk stop to the nearest 0.1 mm; 
the endodontic reamer was applied 
perpendicular to the surface with 
a slight pressure until hard tissue 
was reached. Intrasurgical gingival 
thickness (IGT) was measured with 
a modified Iwansson caliper at the 
midpoint of the KGW.  

Postsurgical discomfort was 
evaluated by the patient using a 
modified visual analog scale from 
0 to 10, with 0 indicating no pain, 
5 moderate pain, and 10 maximum 
pain, according to his or her subjec-
tive feelings. They evaluated pain 
at 6, 24, 48, and 72 hours and at  
1 week after the intervention on 
each side of the arch.15

All clinical measurements were 
performed by the same two investi-
gators (NC and BP). They had been 
previously calibrated by assessing 
20 GRs in 10 patients. Calibration 
was accepted when 90% of the 
measurements were within 0.5 mm 
using the periodontal probe. The 
parameters were recorded at base-
line and at 3, 6, 12, and 24 months.

Surgical procedure

CAF procedures were performed by 
one experienced operator (JN) using 
an identical technique.16 After rinsing 
with 0.12% chlorhexidine gluconate 
for 1 minute (Perio-Aid, Dentaid) 
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and obtaining adequate local an-
esthesia, the exposed root surfaces 
were scaled and planed with hand 
and ultrasonic instruments. A 15C 
blade was used to perform oblique 
incisions in the interdental area and 
intrasulcular incisions around the in-
volved teeth. A split-full-split thick-
ness flap was elevated beyond the 
mucogingival junction, and releas-
ing incisions through the periosteum 
were made to allow advancement 
without tension a minimum of 1 mm 
above the CEJ. Once the flap was 
raised, deepithelialization was per-
formed at each papilla to provide 
a connective tissue bed for flap ad-
aptation. Flaps were then coronally 
advanced and stabilized by continu-

ous sling sutures utilizing 5-0 non-
resorbable monofilament material 
(PV Monofil, Ancladén). Gentle pres-
sure was applied for 3 minutes with 
moistened gauze to achieve hemo-
stasis. No surgical dressing materials 
were used (Fig 1). 

Postsurgical care

The use of ice packs was recom-
mended for at least 3 hours im-
mediately following surgery. All 
patients were instructed to discon-
tinue tooth brushing at the surgi-
cal sites and to rinse with 0.12% 
chlorhexidine digluconate, two 
times daily for 1 minute, for 14 days 

starting on the day after surgery. In 
addition, anti-inflammatory therapy 
(ibuprofen, 600 mg three times 
per day for 3 to 4 days) and anti-
biotics (amoxicillin, 500 mg three 
times per day for 7 days) were pre-
scribed. The sutures were removed 
at 14 days, and patients were rein-
structed to begin mechanical tooth 
cleaning with an ultrasoft tooth-
brush using the Roll technique and 
applying 0.12% chlorhexidine gel 
for 2 weeks. A professional pro-
phylaxis was done after 1 month to 
remove stains caused by chlorhexi-
dine and restarted the interdental 
cleaning with floss. The patients 
were recalled for control and pro-
phylaxis at 3, 6, 12, and 24 months. 

Fig 1  (a) Gingival recession measurement 
using an individual notched stent. (b) Base-
line Miller Class I gingival recessions on first 
and second right premolars. (c) Oblique 
and intrasulcular incisions and deepitheli-
alization of the papilla. (d) Flap coronally 
sutured. (e to h) Healing at 3, 6, 12, and 24 
months, respectively, after surgery on right 
first and second premolars.
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Statistical analysis

Descriptive statistics were ex-
pressed as mean ± SD. The per-
centage of RC was calculated as 
(GR at baseline – GR at 3, 6, 12, and 
24 months ÷ GR at baseline) × 100. 

Spearman correlation was used to 
evaluate the strength of agreement 
between the examiners and the pa-
tient. A P value < .05 was consid-
ered to be statistically significant. 

Results

Demographics and sites

Ten patients, 5 men and 5 women 
(age range: 27 to 54 years; mean: 
44.40 ± 11.19 years), completed the 
study. All patients were healthy and 
nonsmokers. A total of 24 Miller 
Class I GRs were included, 15 in the 
maxilla (2 central incisors, 2 lateral 
incisors, 4 canines, 5 first premolars, 
and 2 second premolars) and 9 in the 

mandible (1 canine, 4 first premolars, 
and 4 second premolars). The main 
treatment reason was associated 
with dentinal hypersensitivity.

Clinical parameters

Mean ± SD values of PD, GR, and 
CAL at baseline and at 3, 6, 12, and 
24 months were statistically sig-
nificant over time (P < .05) and are 
shown in Table 1. Figure 2 shows the 
GR variation from baseline to 6 and 
to 24 months; there were statistically 
significant differences among these 
three time points (P < .0001). All pa-
tients were able to maintain good 
oral hygiene and good bleeding 
scores (≤ 20%) throughout the study.

Fig 2  Trend of gingival recessions on central incisors from (a) baseline to (b) 6 and to (c) 24 months. 

Fig 3  Trend of root coverage during  
24 months.

Table 1 Probing depth (PD), gingival recession (GR), and clinical attachment level (CAL)  
over 24 months (mean ± SD)

Baseline 3 mo 6 mo 12 mo 24 mo P 
PD (mm)
M
m
D

2.71 ± 0.50
1.16 ± 0.38
2.52 ± 0.50

2.19 ± 0.61
1.04 ± 0.20
2.14 ± 0.46

2.37 ± 0.53
1.10 ± 0.31
2.48 ± 0.50

2.58 ± 0.50
1.23 ± 0.42
2.50 ± 0.50

2.50 ± 0.58
1.33 ± 0.56
2.46 ± 0.58

.0001*

.0039*

.0019*
GR (mm)
m 1.92 ± 0.82 0.54 ± 0.90 0.51 ± 0.77 0.55 ± 0.70 0.75 ± 0.48 < .000*

CAL (mm)
M
m
D

2.71 ± 0.50
3.08 ± 0.86
2.52 ± 0.50

2.19 ± 0.61
1.49 ± 0.72
2.14 ± 0.46

2.37 ± 0.53
1.61 ± 0.89
2.48 ± 0.50

2.58 ± 0.50
1.78 ± 0.75
2.50 ± 0.50

2.50 ± 0.58
2.08 ± 0.77
2.46 ± 0.58

.0001*
< .0001*

.0019*
M = mesial; m = medial; D = distal. 
*Statistically significant difference, P < .05.
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Root coverage 

Mean ± SD values of RC at 3, 6, 
12, and 24 months were 80.35% ± 
26.82%, 78.89% ± 26.64%, 72.07% 
± 34.52%, and 58.56% ± 28.99%, 
respectively; these differences were 
statistically significant (P = .0017; 
Fig 3). Complete RC was achieved 
in 14 Miller Class I GRs at 3 months 
(58.33%), in 15 at 6 months (60.42%), 
in 11 at 12 months (45.83%), and in 3 
at 24 months (12.50%); these differ-
ences were also statistically signifi-
cant (P < .0001; Table 2).

The Spearman correlation be-
tween RC and KGW, keratinized 
papillary gingival height mesially 
(KPGHM), keratinized papillary gin-
gival height distally (KPGHD), GT, 
and IGT are presented in Table 3; 
these correlations were statistically 
significant at 6 months for RC, KGW,  
KPGHM, KPGHD, and GT (P = .0031, 
P = .0125,  P = .0012, and P = .0026, 

respectively);  at 12 months for RC 
and GT (P = .0040); and at 24 months 
for RC and IGT (P = .0027). 

Keratinized gingival width 

Mean ± SD KGW was 3.08 ± 1.31 
mm and there were no statistically 
significant differences over time  
(P = .999). 

Intrasurgical gingival thickness 

Mean ± SD IGT was 0.59 ± 0.29 mm.  
There were statistically significant 
differences between IGT and GR 
location (P < .0001), with greater 
thickness in maxillary versus mandib-
ular GRs (0.86 ± 0.22 versus 0.43 ±  
0.20 mm). There were no statisti-
cally significant differences when 
comparing IGT to type of teeth  
(P = .3432).

Pain analysis

There were no statistically significant 
differences between 6, 24, 48, 72 
hours, and 1 week (P = .2236); mean 
± SD values were 1.20 ± 2.15, 0.90 
± 1.10, 0.40 ± 0.96, 0.20 ± 0.63 and 
0, respectively, based on the 0 to 10 
VAS scores. Postoperative pain was 
higher in the maxilla (mean: 0.66 ± 
1.49 versus 0.35 ± 0.67), but these 
differences were not statistically sig-
nificant (P = .3864). There also were 
no statistically significant differences 
in the postoperative pain between 
sexes (P = .4275), although the values 
were higher for male patients (mean: 
0.68 ± 1.60 versus 0.40 ± 0.71).  

Examiner correlation

Spearman correlation between the 
two experienced examiners was 
0.9724, taking into account all the 

Table 2 Comparisons of root coverage (RC) and complete root coverage (CRC) over  
24 months 

3 mo 6 mo 12 mo 24 mo P 
RC (%) 80.35 ± 26.82 78.89 ± 26.64 72.07 ± 34.52 58.56 ± 28.99 .0017*
CRC (%) 58.33 60.42 45.83 12.50 < .0001*

*Statistically significant difference, P < .05.

Table 3 Spearman correlations between root coverage and KGW, KPGHM, KPGHD, GT, and  
IGT over 24 months

KGW P KPGHM P KPGHD P GT P IGT P

3 mo 0.1165 .4245 0.1119 .4429 0.1612 .2691 0.2974 .0415 –0.0261 .8580

6 mo 0.4311 .0031* 0.3645 .0125* 0.4721 .0012* 0.4385 .0026* –0.1862 .2018

12 mo 0.1430 .3269 0.1200 .4106 0.1647 .2590 0.4203 .0040* –0.1549 .2884

24 mo 0.1908 .1909 0.2507 .0856 0.4645 .0015 0.0214 .8836 –0.4372 .0027*
KGW = keratinized gingival width; KPGHM = keratinized papillary gingival height mesially; KPGHD = keratinized papillary gingival height distally;  
GT = gingival thickness; IGT = intrasurgical gingival thickness.  
*Statistically significant difference, P < .05.
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parameters analyzed. If we observed 
each parameter individually the cor-
relation was as follows (PD, GR, CAL, 
GT, IGT, KGW, KPGH, and esthetic 
parameters): 0.8584, 0.9402, 0.9513, 
0.9338, 0.8827, 0.7434, 0.9186, and 
0.6851, respectively. The Spearman 
correlation between examiners was 
statistically significant (P < .0001).

Discussion

The percentage of RC observed in 
the present study confirms that the 
CAF is not effective in treating GRs 
over time. There is a relapse leading 
to a recurrence of GR at 24 months 
from 80.35% ± 26.82% to 58.56% ± 
28.99%. Two well-calibrated inves-
tigators, who demonstrated very 
high correlation in most of the clini-
cal parameters, evaluated all clini-
cal parameters. One experienced 
operator performed the identical 
surgical technique in each patient.16 
The results were in agreement with 
Pini-Prato et al, who showed a higher 
and significant tendency toward an 
apical shift of the gingival margin in 
5-, 8-, and 14-year studies.12–14 Oth-
erwise, Zucchelli and De Sanctis 
reported a slight apical shift of the 
gingival margin in a 5-year study as 
compared with 1-year results in mul-
tiple Miller Class I and II GRs.11 In the 
systematic review by Cairo et al, the 
combination of CAF plus connective 
tissue graft or enamel matrix pro-
teins offered better results in terms 
of complete root coverage (CRC) 
compared with CAF alone.9 

There are several factors that 
could be considered as prognostic 
factors for CRC, such as baseline GR 

type according to Miller classifica-
tion, flap tension, and final position 
of the gingival margin with respect to 
CEJ, IGT, KGW, and KPGH. However, 
there is no evidence about several 
patient, tooth, and defect/site factors 
such as age, sex, type, and position 
of the tooth and vestibule depth.17 
In this study, all GRs treated were  
Miller Class I with the best potential 
for CRC according to Miller classifi-
cation. The mean initial GR was 1.92 
± 0.82 mm (the greater the baseline 
GR depth, the lower the potential for 
CRC).18 In relation to flap tension and 
final position of the gingival margin 
with respect to the CEJ, the authors 
assessed before suturing the pas-
sive adaptation of the flap 1 mm 
coronal to the CEJ. The most coronal 
position and the lack of flap tension 
were shown to be some of the most 
critical factors.19,20 Regarding IGT, the 
mean was 0.59 ± 0.29 mm; Baldi et 
al reported a minimum of 0.8 mm for 
achieving CRC, whereas Huang et al 
reported 1.2 mm.21,22 The difference 
between those studies could be re-
lated to the method used and the site 
measured. However, it could be stat-
ed that the thicker the IGT the great-
er probability for achieving CRC.23–26 
Regarding KPGH, some authors re-
port better results with shorter papil-
la while others with longer papilla.27,28  
In the present study, KPGH measure-
ments were correlated with CRC and 
RC at 6 months. In relation to KGW, 
there were no changes over time, 
but the results of this study are not 
in agreement with Zucchelli et al, 
who observed an increase in keratin-
ized gingival height of 0.6 ± 0.8 mm  
after 1 year of treating multiple ad-
jacent Miller Class I and II GRs with 

a modified CAF.16 This increase was 
statistically significant and inversely 
correlated to the amount of presur-
gical keratinized tissue. The authors 
explained the gain in KGW as being 
due to the return of the marginal gin-
gival level to its genetic position and 
the granulation tissue derived from 
the periodontal ligament. 

In relation to the tooth factors, 
according to Zucchelli et al, identi-
fication of CEJ was only completely 
detectable in 30% and partially rec-
ognizable in 25% of 900 evaluated 
teeth. In cases where it is not visible, 
it becomes difficult to determine 
the amount of RC achieved and the 
limit of the possible RC. 

Regarding postoperative pain, 
some studies have assessed the 
incidence of pain, infection, and 
postoperative complications after 
periodontal surgery.15,29,30 Gener-
ally, the early complications after 
mucogingival surgery are related 
to the donor site of the graft, espe-
cially the size of the graft, the type 
of technique used, and the time re-
quired, showing that the longer the 
procedure is, the greater the post-
operative pain. In the present study, 
a CAF was performed, avoiding a 
second surgical site. The authors’ 
results showed lower pain values as 
the postoperative time increased, 
and the differences over 6, 24, 48, 
and 72 hours and 1 week were not 
statistically significant. The authors 
also observed no difference be-
tween GR location and sex, which 
is in agreement with previous stud-
ies, although the values were higher 
in maxillary GRs and for male pa-
tients.15,22 Even though the scale 
used allows objective numeric val-
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ues, it could not avoid the individual 
threshold, introducing some bias 
into the study results.

Conclusions

Within the limits of this study, the 
authors concluded that the CAF 
is not a predictable approach over 
time to treat Miller Class I GRs. How-
ever, it is a nonpainful procedure 
that achieves good esthetic results. 
Future studies with a larger sample 
size and longer follow-up are rec-
ommended to assess which other 
factors related to the patient, tooth, 
and site are influencing the percent-
age of RC and the stability of the re-
sults in the short and long term.
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