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The Influence of Gingival Phenotype on the  
Outcomes of Coronally Advanced Flap:  
A Prospective Multicenter Study

The goal of this study was to evaluate the influence of gingival phenotype (GPh) 
on the clinical outcomes of coronally advanced flap (CAF). In a prospective study, 
24 gingival recessions (recession type RT1 class or Miller Classes I and II) in 21 
patients received CAF alone. Patients were classified as having thin, medium, 
thick, or very thick GPh using a color-coded probe. At 6 months, the lowest 
mean root coverage (mRC; 60.4% ± 28.8%) and complete root coverage (CRC; 
25%) were found in patients with thin GPh compared to patients with medium 
(mRC: 86.4% ± 17.6%; CRC: 60%), thick (mRC: 93.3% ± 14.9%; CRC 83.3%), and 
very thick (mRC: 86.7% ± 26.7%; CRC: 80%) GPh. Regression analysis showed a 
statisticaslly significant difference (P < .05) between thin and thick/very thick GPh 
in the likelihood of achieving CRC. Higher RES values were observed in patients 
with thick and very thick GPh (8.2 ± 1.5 and 8.4 ± 1.4, respectively), while thin 
GPh was related to the lowest RES score (6.3 ± 2.2). CAF performed in patients 
with thick or very thick GPh results in superior clinical and esthetic outcomes 
than thin and medium phenotype. In particular, thin phenotype was associated 
with the lowest mRC, CRC, and root coverage esthetic scores. Int J Periodontics 
Restorative Dent 2020;40:e27–e34. doi: 10.11607/prd.4272

Gingival recession (GR) is a com-
mon finding among adults, regard-
less of oral hygiene level.1 When GR 
is associated with esthetic impair-
ment, dentin hypersensitivity, root 
abrasion, or root caries, surgical 
treatment is indicated.1 Among the 
techniques proposed for treating 
GR, coronally advanced flap (CAF) is 
probably one of the most investigat-
ed.2 CAF has also been extensively 
performed alone or in combination 
with graft materials, including autol-
ogous connective tissue graft (CTG), 
acellular dermal matrix, collagen 
matrix, and biologics, such as enam-
el matrix derivatives, platelet-rich 
plasma, and platelet-rich fibrin.3 Sev-
eral clinical trials demonstrated that 
the addition of grafts may provide 
superior outcomes than CAF alone.4 
In particular, CAF + CTG seems to 
be the technique of choice in im-
proving clinical and esthetic condi-
tions.3,5,6 Nevertheless, according 
to Chambrone and Pini Prato, flap 
preparation and management may 
be more crucial to surgical succes 
than adding a graft.2 Similarly, other 
clinicians recommended a selective 
use of CTG that is based on gingi-
val thickness and keratinized tissue 
width (KTW).7,8

Gingival phenotype (GPh) has 
been suggested as a determining 
factor that dictates whether the ad-
dition of a soft tissue graft is needed 
when CAF is performed.2 Indeed, 
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in the presence of gingiva that is 
thicker than 1.2 mm, it has been 
demonstrated that the chances 
of obtaining complete root cover-
age (CRC) [Au: Correct?] with CAF 
alone are higher9 and therefore, in 
such conditions, adding a graft in 
sites that already have a thick GPh 
may be viewed as “overtreatment.”2 
Avoiding soft tissue graft when it is 
not needed reduces patient mor-
bidity and the risk of postoperative 
complications, which are frequently 
related to the palatal donor site.10,11 
However, no studies have compre-
hensively investigated the effect of 
GPh on CAF outcomes. Therefore, 
the aim of this study is to evaluate 
the clinical efficacy and the esthetic 
outcomes of GRs treated with CAF 
in patients with thin, medium, thick, 
or very thick GPh. 

Materials and Methods

This study was designed as a mul-
ticenter, multinational, prospective 
case series. Patients were consecu-
tively selected from the Department 
of Periodontics at University of Mi-
lan in Milan, Italy (center 1); from a 
private practice in Izmir, Turkey (cen-
ter 2); from a private practice in Gre-
nada, Spain (center 3); and from a 
private practice in Wrocław, Poland 
(center 4) according to the following 
inclusion criteria: (1) 18 years of age 
or older; (2) no reported systemic 
diseases; (3) healthy periodontium 
or demonstrating stable periodon-
tal health; (4) full-mouth plaque 
score (FMPS) and full-mouth bleed-
ing score (FMBS) < 20%; (5) one or 
more GRs with no interproximal at-

tachment loss (recession type RT1 
or Miller Classes I and II)1; (6) visible 
cementoenamel junction (CEJ); and 
(7) KTW ≥ 2 mm. The criteria for ex-
clusion were: (1) smoking patients; 
(2) pregnancy; (3) patients taking 
medications or receiving treatment 
that could negatively affect the 
healing of periodontal tissues (eg, 
steroids); (4) patients who previously 
received periodontal plastic surgery 
for the treatment of GRs; (5) inad-
equate endodontic treatment or 
tooth mobility at site of surgery; (6) 
GRs with interproximal attachment 
loss (recession types RT2 and RT3)1; 
and (7) GRs on molar teeth. After a 
thorough explanation of the study 
protocol and the related risks and 
benefits, patients signed informed 
consent forms. The study protocol 
was in accordance with the Decla-
ration of Helsinki of 1965, revised in 
Tokyo in 2004. Surgeries were per-
formed by one experienced perio-
dontist in each center (G.R. in center 
1; S.A. in center 2; C. S. in center 3; 
and K.S. in center 4). Training and 
calibration meetings were held to 
discuss the protocol design and ob-
jectives of the study.

Clinical Measurements

The following measurements were 
recorded to the nearest millimeter 
using the UNC periodontal probe 
(Hu-Friedy) at baseline and 6 months:

•	 Recession depth [Au: Correct?] 
(REC): distance from the free 
gingival margin to the CEJ at 
the midfacial aspect of the 
tooth

•	 Probing depth [Au: Correct?] 
(PD): measured at the midfacial 
site

•	 Clinical attachment level (CAL): 
calculated in the midfacial site 
as REC + PD

•	 KTW: distance from the 
free gingival margin to the 
mucogingival junction at the 
midfacial point.

GPh was evaluated at base-
line and at 6 months using Colour-
vue probes (Hu-Friedy) (Fig 1). The 
Colorvue Phenotype system was 
explained in a previous article.12 Es-
thetic evaluation was performed at 6 
months using the root coverage es-
thetic score (RES). This score system 
evaluated five parameters at the 
6-month follow-up: level of the gin-
gival margin (GM), marginal tissue 
contour (MTC), soft tissue texture 
(STT), mucogingival line alignment 
(MGJ), and gingival color (GC).13

Presurgical Treatment

Each study participant received full-
mouth supragingival scaling, pol-
ishing, and oral hygiene instruction 
at least 1 month before the sched-
uled surgery. The patients were in-
structed on optimal toothbrushing 
technique, dental floss, and/or inter-
dental cleaning.

Surgical Procedures

Before starting the surgery, the 
portion of the root surfaces corre-
sponding to the buccal attachment 
loss (GR + PD) were mechanically 
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instrumented using Gracey curettes 
(Hu-Friedy). Then, 24% ethylene-
diaminetetraacetic acid gel was 
applied on the root surfaces for 
2 minutes to eliminate the smear 
layer and to improve the adhesion 
of the blood clot to the root.14 The 
CAF for localized gingival recession 
was designed as described by de 
Sanctis and Zucchelli.15 Briefly, two 
horizontal beveled incisions (ap-
proximately 3 mm) mesial and distal 
to the recession were performed 
beginning apically from the tip of 
the anatomical papillae equal to 
the depth of REC plus 1 mm. Two 
beveled, oblique, slightly divergent 
incisions were placed starting at 

the end of the two horizontal inci-
sions extending 2 to 3 mm into the 
alveolar mucosa. A trapezoidal flap 
was then elevated using the con-
ventional split-full-split approach.7 
Elevation was achieved by using 
a small periosteum elevator until 
3 to 4 mm of bone, apical to the 
bone dehiscence, was exposed. 
To eliminate all muscle insertions, 
split-thickness elevation was used 
before turning parallel to the bone 
plate, then parallel to the exter-
nal mucosal surface. [Au: Change 
okay?] The tension-free flap was 
then sutured 1.5 to 2 mm coronal to 
the CEJ with single or double sling 
sutures16 (Figs 2 and 3).

Postsurgical Instructions

Each patient was given 600 mg of 
ibuprofen immediately before sur-
gery and was then instructed to 
take another dose of 600 mg after 
6 hours. Further doses were taken 
only if needed. It was recommend-
ed to intermittently apply an ice bag 
on the operated area for the first 2 
hours. Patients were instructed to 
rinse twice daily with 0.2% chlorhex-
idine and to avoid any mechanical 
trauma, toothbrushing, and exces-
sive muscle traction in the surgical 
area for 4 weeks. No interdental 
cleaning was allowed in the first 4 
weeks. Sutures were removed after 

Fig 1  (a) Gingival phenotype assessment in a maxillary lateral incisor prior to the root coverage procedure. The visibility of the (b) blue 
color through the gingival margin, while the (c) white and the green color are not clearly visible, indicates that the tooth has a thick 
gingival phenotype.

Fig 2  Isolated gingival recession on a maxillary right lateral incisor with thick gingival phenotype treated with a coronally advanced flap. 
(a) Baseline. (b) A coronally advanced flap with two vertical releasing incisions was performed and sutured tension-free 2 mm coronally to 
the cementoenamel junction using a combination of sling and simple interrupted sutures. (c) Results at 6 months showing complete root 
coverage. 
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14 days, and patients were instruct-
ed to resume mechanical brushing 
using a postsurgical toothbrush (for 
the first 3 months). Patients were 
then recalled for 1-, 3-, and 6-month 
follow-ups for prophylaxis and rein-
forcement of brushing instruction. 

Data Analysis

Data were expressed as mean ± 
standard deviation obtained from 
24 GRs in 21 patients. All patients 
enrolled in the present study com-

pleted the 6-month study proto-
col. Comparison between baseline 
and 6-month REC values were per-
formed using paired Student t test 
(a = .05). The primary outcome 
variables were REC and RES scores 
(GM, MTC, STT, MGJ, and GC).

Results

Baseline Characteristics

Twenty-four GRs were treated in 21 
patients (7 men, 14 women). Patient 

characteristics at baseline are de-
picted in Table 1. The mean age of 
patients was 38.4 ± 9.7 years (range: 
18 to 52 years). The treated sites con-
sisted of 12 maxillary canines, 8 max-
illary premolars, 3 maxillary incisors, 
and 1 mandibular canine. Baseline 
FMPS and FMBS values were 14.3% 
± 8 % and 7.4% ± 2.3%, respectively. 
Eight sites presented with thin GPh, 
while medium, thick, and very thick 
GPh were observed in five, seven, 
and four sites, respectively (Table 1). 
Baseline REC and KTW were 2.9 ± 1 
mm and 3.1 ± 1.1 mm, respectively.

Fig 3  Multiple adjacent gingival recessions on maxillary right premolars. (a, b) The visibility of the blue color through the soft tissue 
(while the white and the green colors were not visible) indicates that both sites have a thick gingival phenotype. (c) Postoperative view of 
the advanced flap, sutured 2 mm coronally to the cementoenamel junction using a combination of sling and simple interrupted sutures. 
(d) Results at 6 months showing complete root coverage. 

a b
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Overall Clinical and Esthetic 
Outcomes at 6 Months

REC and KTW change over the 
follow-ups are presented in Table 
2. At 6 months, average REC was 
0.8 ± 1.1 mm while KTW averaged 
2.8 ± 1 mm. The mean root cov-
erage (mRC) was 79.5% ± 27.1%, 
and CRC was achieved in 58.3% of 
sites. Differences in REC at base-
line and 6 months were clinically 

and statistically significant (P < .01). 
Esthetic evaluation was performed 
at 6 months using RES: Three GRs 
achieved the maximum score 
(RES = 10), and in 10 out of 24 sites, 
an RES ≥ 9 was observed. The mean 
RES was 7.5 ± 2. Table 3 reports the 
GM, MTC, STT, MGJ, and GC for 
each site treated.

Clinical and Esthetic Outcomes 
at 6 Months Based on Patients’ 
Gingival Phenotype

Patients with thin GPh showed the 
lowest mRC (60.3% ± 28.8%), while 
mRC values of 86.4% ± 17.6%, 93.3% 
± 15.1%, and 83.3% ± 33.3% were 
found in patients with medium, 
thick, and very thick GPh, respec-
tively. However, these differences 
were not statistically significant 

Table 1 � Baseline Characteristics 
of Study Subjects

Patient 
no. Gender

Age, 
y GPh

1 M 37 Thin

2 F 41 Thin

3 F 49 Thin

4 F 20 Thin

5 F 37 Thin

6 F 42 Thin

7 M 51 Thin

8 F 35 Medium

9 F 44 Medium

10 F 47 Medium

11 F 44 Medium

12 F 30 Thick

13 F 50 Thick

14 M 34 Thick

15 F 37 Thick

16 M 38 Thick

17 F 18 Thick

18 M 52 Very thick

19 F 31 Very thick

20 M 43 Very thick

21 M 41 Very thick 

M = male; F = female;  
GPh = gingival phenotype.

Table 2 � Recession Depth and KTW Changes Between Baseline and 
6 Months 

Tooth  
no. (FDI  
system)

REC, mm KTW, mm
mRC at  
6 mo, %

CRC,  
6 mo

KTW 
change, 

mmBaseline 6 mo Baseline 6 mo

23 6 5 4 3 16.7 No –1
43 3 1 1 0 66.7 No –1
14 3 2 6 3 33.3 No –3
24 3 2 4 3 33.3 No –1
14 2 0 3 4 100 Yes 1
23 3 1 3 4 66.67 No 1
23 3 0 4 3 100 Yes –1
13 3 1 4 3 66.67 No –1
24 2 0 2 3 100 Yes 1
14 2 0.5 2 3 75 No 1
23 3.5 1.5 3.5 3 57.1 No –0.5
13 2 0 3 3 100 Yes 0
22 2 0 4 3 100 Yes –1
12 2 0 3 3 100 Yes 0
23 3 0 2 2 100 Yes 0
23 4 0 1.5 2 100 Yes 0.5
23 5 2 4 5 60 No 1
13 2 0 3 3 100 Yes 0
14 3 0 2 2 100 Yes 0
15 3 0 2 2 100 Yes 0
13 2 0 3 3 100 Yes 0
14 3 2 4 3 33.33 No –1
12 2 0 3 2 100 Yes –1
13 2 0 3 2 100 Yes –1
Average 2.9 ± 1 0.8 ± 1.1 3.1 ± 1.1 2.8 ± 1 79.5 ± 27.1 58.3% –0.3 ± 0.9 

REC = recession depth; KTW = keratinized tissue width; mRC = mean root coverage;  
CRC = complete root coverage. [Au: FDI system correct?]  
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(P > .05). Similarly, medium, thick, 
and very thick GPh were associated 
with a CRC of 60%, 85.7%, and 75%, 
respectively, which was higher than 
the CRC observed in patients with 
thin GPh (25%). Regression analysis 
showed that the difference in the 
likelihood of achieving CRC be-
tween thin and thick/very thick GPh 
was significant (P < .05). The mean 
KTW change was –0.3 ± 0.9 mm, 

and patients with thin GPh showed 
lower KTW gain (–0.8 ± 1.2 mm) 
compared to patients with thick GPh 
(0.2 ± 0.4 mm); however, this was 
not statistically significant (P > .05). 
Higher RES values were observed 
in patients with thick and very thick 
GPh (8.3 ± 1.5 and 8.3 ± 1.7, respec-
tively), while medium GPh showed a 
mean RES of 7.6 ± 1.9, and thin GPh 
was related to the lowest RES (6.3 

± 2.2). However, these differences 
were not statistically significant (P > 
.05). Results based on patients’ GPh 
are reported in Table 4.

Discussion

Several factors affect the likelihood 
of achieving CRC, including tooth 
location, KTW, and GPh.17,18 GPh is 
associated with gingival thickness 
and KTW, with thick GPh character-
ized by greater gingival thickness 
and KTW than thin GPh.19–21 Assess-
ing a patient’s GPh before surgery 
can suggest whether a soft tissue 
graft is indicated or not.2,7 When 
performing CAF + CTG in patients, 
regardless of their GPh, Kahn et al 
observed similar results in terms of 
mRC.22 The present results showed 
that GPh is a key factor affecting 
the outcomes of CAF alone. Pa-
tients with thin GPh showed the 
lowest mRC (60.3%) compared to 
patients with medium, thick, or very 
thick GPh that exhibited similar out-
comes (83.3% to 94.3% of mRC, on 
average). While the limited sample 
size in each group prevented the 
authors from detecting statistically 
significant differences in terms of 
mRC and RES, a significantly higher 
chance of achieving CRC was found 
in patients with thick or very thick 
GPh compared to thin GPh. Previous 
authors reported that CAF alone 
was able to achieve satisfying re-
sults in terms of mRC and CRC.15,23,24 
In addition, it was shown that gingi-
val thickness > 1.2 mm at the level 
of the keratinized mucosa was a 
positive predictor of CRC.9 Given 
the strong correlation between 

Table 3 � Root Coverage Esthetic Score at 6 Months

Tooth 
no. (FDI 
system) GPh

RES parameters, points Total 
score, 
pointsGM MTC STT MGJ GC

23 Thin 0 0 0 1 1 2
43 Thin 3 1 1 0 1 6
14 Thin 3 1 0 0 1 5
24 Thin 3 1 1 0 1 6
14 Thin 6 1 0 0 1 8
23 Thin 3 1 1 1 1 7
23 Thin 6 1 1 1 1 10
13 Thin 3 1 1 0 1 6
24 Medium 6 1 0 0 1 8
14 Medium 3 1 0 0 1 5
23 Medium 3 0 1 1 1 6
13 Medium 6 1 1 0 1 9
22 Medium 6 1 1 1 1 10
12 Thick 6 1 0 1 1 9
23 Thick 6 0 1 1 1 9
23 Thick 6 1 0 1 1 9
23 Thick 3 1 0 1 0 5
13 Thick 6 1 0 0 1 8
14 Thick 6 1 1 0 1 9
15 Thick 6 1 1 0 1 9
13 Very thick 6 1 0 0 1 8
14 Very thick 3 1 0 1 1 6
12 Very thick 6 1 1 0 1 9
25 Very thick 6 1 1 1 1 10
RES = root coverage esthetic score; GM = level of the gingival margin (0 = failure of root 
coverage; 3 = partial root coverage; 6 = complete root coverage); MTC = marginal tissue 
contour (0 = irregular gingival margin; 1 = proper marginal contour/scalloped gingival 
margin); STT = soft tissue texture (0 = scar formation and/or keloid-like appearance;  
1 = absence of scar or keloid formation); MGJ = mucogingival line alignment (0 = MGJ not 
aligned with the MGJ of adjacent teeth; 1 = MGJ aligned with the MGJ of adjacent teeth); 
GC: gingival color (0 = color of tissue varies from gingival color at adjacent teeth;  
1 = normal color and integration with the adjacent soft tissues). [Au: FDI system correct?]  
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gingival thickness and GPh,19,20 it 
can be concluded that the present 
results are in line with previous in-
vestigations demonstrating the key 
role of gingival thickness.7,24 It is in-
teresting to note that GPh does not 
affect the outcomes of CAF when 
CTG is used,22,25 suggesting that 
this approach should be recom-
mended only in the case of a thin 
GPh.25 Advantages that have been 
attributed to CTG include its ability 
to improve stabilization of the flap 
to the root surface (and of the blood 
clot), increasing the marginal soft 
tissue thickness and KTW.26 How-
ever, it was demonstrated that CAF 
+ CTG provides superior outcomes 
than CAF alone only when gingival 
thickness is ≤ 0.8 mm,7 leading Cairo 
et al to conclude that the addition 
of CTG is beneficial only in thin 
GPh, which is in agreeance with the 
current results.7 In a histologic and 
histomorphometric evaluation, no 
differences in epithelial thickness 
were observed between thin and 
thick GPh, but thick GPh showed a 
significantly thicker connective tis-
sue layer.19 It may be reasonable to 
assume that the increased thick-
ness of the connective tissue layer 
in thick GPh has the same function 
of a CTG, and therefore CTG should 

be recommended only when GPh 
is thin. Indeed, Stefanini et al re-
cently proposed a selective use of 
CTG only for sites presenting with 
gingical thickness < 1 mm and 
KTW ≤ 1 mm.8

The present study also demon-
strated that GPh can affect esthetic 
outcomes. Achieving CRC contrib-
utes to 60% of the final RES value; 
these findings can explain the lower 
RES results observed in patients 
with thin GPh. Overall, no differenc-
es were found between medium, 
thick, and very thick GPh, suggest-
ing that these conditions present an 
adequate gingival thickness for root 
coverage procedure, not affecting 
the final outcomes. Different tech-
niques of evaluating gingival thick-
ness have been proposed, including 
transgingival probing, ultrasonic 
measurement, and probe visibility.1 
De Rouck et al distinguished thin, 
medium, and thick GPh by prob-
ing the buccal side of the sulcus 
and assessing the transparency of 
the gingiva.27 Other authors who 
have used the same method tend 
to discriminate only thin and thick 
GPh.28 The present group of authors 
introduced a color-coded probe 
that was found to be effective in dif-
ferentiating GPh types and in dem-

onstrating that mandibular incisors 
with thin GPh are more prone to 
GM instability following orthodontic 
treatment.12

Within the limitation of the 
present investigation, it should be 
mentioned that patient-reported 
outcomes were not evaluated and 
that the study design lacks a control 
group. In addition, the outcomes 
are based on a small sample size for 
each GPh; whether CAF in patients 
with thick or very thick GPh is relat-
ed to superior clinical and esthetic 
outcomes than in patients with thin 
GPh has to be confirmed in future 
investigations. Further studies are 
needed to compare CAF + CTG vs 
CAF alone in patients with thick or 
very thick GPh.

Conclusions

Within its limitation, the present 
study demonstrated that GPh highly 
affects the outcomes of CAF, with 
thin gingival phenotype showing 
the lowest clinical and esthetic re-
sults. Clinicians should be aware that 
the addition of a soft tissue graft to-
gether with CAF may be indicated 
in the presence of gingival reces-
sions with thin gingival phenotype.

Table 4 � Clinical and Esthetic Outcomes Based on Patient Phenotype

GPh
Sites, 

n
Baseline REC, 

mm
6-mo mRC,  

% 
6-mo CRC,  

%
Baseline KTW,  

mm
KTW change  
at 6 mo, mm 6-mo RES 

Thin 8 3.3 ± 1.1 60.3 ± 28.8 25 3.6 ± 1.3 –0.8 ± 1.2 6.3 ± 2.2

Medium 5 2.3 ± 0.6 86.4 ± 17.6 60 2.9 ± 0.8 0.1 ± 0.8 7.6 ± 1.9

Thick 7 3 ± 1.2 94.3 ± 15.1 85.7 2.75 ± 0.8 0.2 ± 0.4 8.3 ± 1.5

Very thick 4 2.6 ± 0.5 83.3 ± 33.3 75 2.8 ± 0.7 –0.7 ± 0.5 8.3 ± 1.7
GPH = gingival phenotype; REC = recession depth; mRC = mean root coverage at 6 months; CRC = complete root coverage;  
KTW = keratinized tissue width; RES = root coverage esthetic score. 
All values except CRC are presented as average ± standard deviation.
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