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ABSTRACT
Purpose: To compare the effectiveness between the

coronally advanced flap alone and in combination with a
platelet-rich fibrin membrane for the treatment of gingival
recessions Miller class I and II.

Materials and methods: 30 gingival recessions
Miller Class I /II were surgically treated randomly divided
into 2 groups: 15 recessions in the test group (CAF + PRF)
and 15 recessions in the control group (CAF). Before the
surgical intervention and on the 6th month postoperatively,
the following clinical parameters were evaluated: depth
(RD) and width (RW) of gingival recession, probing pocket
depth (PPD), clinical attachment level (CAL), amount of
keratinized gingiva (KTH) and gingival thickness (GT). In
the 6th month, the achieved mean root coverage in per-
centage (MRC, %) was evaluated.

Results: A similar success of both techniques was
demonstrated in terms of achieved MRC % - 88.44 % ±
16.99 % in the CAF + PRF group vs. 84.44% ± 20.38% in
the CAF group (p = 0.56), as well as in the improvement of
the following parameters: RD, RW, PPD, CAL and KTH.
The additional use of PRF membrane to CAF resulted in a
statistically significant increase in gingival thickness when
the results were assessed 6 months after the surgical treat-
ment of the recessions in the CAF + PRF group compared
to CAF - a mean increase of 0.32 mm vs. 0.06 mm (p < 0.01).

Conclusions: Combining CAF with PRF membrane
is a more effective approach to increase soft tissue thick-
ness and achieve stable root coverage to maintain peri-
odontal health in patients with sufficient keratinized
gingiva in gingival recessions Miller class I and II.

Keywords: gingival recessions, PRF membrane,
coronally advanced flap, gingival thickness, complete root
coverage, mean root coverage,

INTRODUCTION
Gingival recessions are often associated with den-

tin hypersensitivity, development of root caries, and aes-
thetic concerns. Successful treatment of gingival reces-
sions relies on the selection and applying of clinically
predictable procedures for root surface coverage. The goal
of surgical treatment for gingival recessions is to achieve
complete root coverage with satisfactory aesthetics for the
patient while also reducing or eliminating dentin hyper-
sensitivity [1, 2].

The coronally advanced flap (CAF) is the most
studied and commonly used surgical approach in clini-
cal practice for treating gingival recessions. Its success
depends on various parameters such as approximal loss
of clinical attachment, the amount of keratinized tissue,
recession depth, papilla height, presence of high frenum
attachments, vestibular depth, and others [3, 4, 5].
Gingival recessions of Miller Class I and II are the most
predictable in terms of achieving complete root coverage,
as they do not involve interdental bone or soft tissue loss.
The coronally advanced flap has been used with varying
degrees of success to cover defects caused by recessions.
However, the connective tissue attachment achieved with
CAF is not stable over the long term, which has led to
the use of additional agents to stimulate healing and im-
prove clinical outcomes [6].

Over the years, researchers have focused on biologi-
cal substances (growth factors) and specifically their ef-
fects in regenerative therapy in dentistry – not only in
periodontal surgical treatment but also in regenerative
endodontic therapy for direct pulp capping, faster tooth
recovery in chronic apical periodontitis or even treatment
of an apical cyst [7, 8, 9]. It is known that the use of plate-
let-rich fibrin (PRF) concentrates, which release sufficient
growth factors and stimulate tissue regeneration, can be
added to the coronally advanced flap in the surgical treat-
ment of gingival recessions. As a result, in recent years,
platelet-rich fibrin (PRF) has gained status as a biomate-
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rial whose use in mucogingival surgery leads to predict-
able root coverage and periodontal regeneration. PRF, ob-
tained through Chaoukroun’s protocol, is a second-gen-
eration platelet concentrate. Platelet-rich fibrin is an au-
tologous biomaterial composed of cytokines, structural
glycoproteins, and glycan chains embedded in a slowly
polymerizing fibrin network. When combined with the
coronally advanced flap (CAF), PRF enhances root cov-
erage in the treatment of gingival recessions and has been
shown to yield good clinical results [10].

The aim of our study was to compare the effective-
ness of the coronally advanced flap alone and in combi-
nation with a platelet-rich fibrin membrane in the treat-
ment of Miller Class I and II gingival recessions.

MATERIALS AND METHODS
The study was conducted at the Department of Peri-

odontology, Faculty of Dental Medicine – Sofia, and was
approved by the Ethics Committee of MU – Sofia with a
decision made in Protocol No. 08/20.05.2022 by
KENIMUS.

Members of the research team operated on a total
of 30 gingival recessions, Class I and II, according to
Miller, in patients aged between 21 and 53, meeting the
following inclusion and exclusion criteria for the study:

• Inclusion criteria: Systemically healthy indi-
viduals with no history of allergies and presenting with
Miller Class I and/or Miller Class II gingival recessions

• Exclusion criteria: Generalized periodontitis;
Restorations (fillings or crowns) and root surface defects
below the cemento-enamel junction (CEJ); Patients with
systemic diseases or systemic medications where surgical
therapy is contraindicated

The selected patients were randomly assigned to 2
groups:

• Test group: 15 sites with Miller Class I or Miller
Class II gingival recessions, where mucogingival surgery
with coronally advanced flap (CAF) was performed in
combination with a platelet-rich fibrin (PRF) membrane

• Control group: 15 sites with Miller Class I or
Miller Class II gingival recessions, where mucogingival
surgery with coronally advanced flap (CAF) alone was
performed

All patients provided written informed consent to
participate in the study.

Clinical Examination Methods
Before the surgical procedure and 6 months

postoperatively, the following parameters were measured
using a UNC15 periodontal probe by a research member
who did not participate in the surgeries:

• Recession Depth (RD) – the distance in mm from
the cemento-enamel junction (CEJ) to the gingival mar-
gin

• Recession Width (RW) – the distance in mm be-
tween the lateral gingival margins of the recession at the
level of the CEJ, measured horizontally

• Probing Pocket Depth (PPD) – the distance in
mm from the gingival margin to the bottom of the pocket

• Clinical Attachment Level (CAL) – the distance
in mm from the CEJ to the bottom of the pocket

• Keratinized Tissue Height (KTH) – the distance
in mm from the gingival margin to the mucogingival junc-
tion

• Gingival Thickness (GT) – measured using an
endodontic file No. 15 with a silicone stopper, inserted
at a point 3 mm apical to the gingival margin in the at-
tached gingiva. The file is inserted at a 90° angle until
resistance is felt, and the silicone stopper is adjusted to
the gingival surface. After removing the file, the distance
from the tip of the file to the stopper is measured in mm
with an electronic caliper.

Surgical Method
The surgical procedure was performed under local

anesthesia. In the test group (CAF+PRF), the flap was dis-
sected in a partial-full-partial thickness manner (de
Sanctis and Zucchelli, 2007) in the area of the recession.
A horizontal incision was made in the interdental papil-
lae, splitting them into two parts: coronally from the in-
cision – the anatomical papilla (not dissected), and
apically from the incision – the surgical papilla (dissected
with the flap). Two vertical incisions extending to the
mucogingival junction were then made. The flap was dis-
sected in partial thickness to the base of the surgical pa-
pillae and in full thickness only in an area 1-2 mm apical
to the crestal bone margin. The flap base was then dis-
sected in partial thickness with two incisions: a deep in-
cision, separating the muscle fibers and mucosa from the
periosteum, and a superficial incision, separating the mu-
cosa from the muscle layer, ensuring passive coronal ad-
vancement of the flap. The anatomical papillae were de-
epithelialized, creating a donor area for the coronal move-
ment of the flap. The root surface was smoothed with a
periodontal mini-curette in the exposed area only (reces-
sion depth + buccal probing depth). The root surface was
conditioned for 2 minutes with 24% EDTA gel. Blood was
drawn from the patients in the test group via venipunc-
ture using a closed butterfly system, with 9 ml of blood
collected in a 10 ml specialized vacuum tube. The tube
was centrifuged at 1300 rpm for 14 minutes in a PRF DUO
centrifuge, according to the protocol of Chaoukroun. The
fibrin clot was positioned in the middle of the tube, be-
tween the acellular plasma fraction at the surface and the
red fraction at the bottom, formed by erythrocytes. The
clot was condensed to form a membrane, which was used
to cover the exposed root surface. The flap was positioned
coronally to cover the membrane and sutured with sling
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sutures, while the vertical incisions were closed with in-
terrupted resorbable 6-0 sutures.

NSAIDs (Aulin 100 mg every 12 hours for 3 days)
were prescribed, along with 0.2% chlorhexidine gluconate
mouthwash twice daily for 6 weeks (2 weeks before and
4 weeks after the intervention). Sutures were removed af-
ter 2 weeks. Patients were instructed in proper oral hy-
giene using a soft toothbrush and the Roll method.

In the control group, with only the coronally ad-
vanced flap, the surgical procedure was identical except
for the step involving the preparation and placement of
the PRF membrane.

Statistical Methods
The following statistical methods were used:
· Descriptive analysis to describe the structure of

processes

• Student’s t-test for comparison between two sam-
ples with quantitative variables

• Paired t-test for intra-group comparison
• Chi-square test to determine dependencies be-

tween qualitative variables
A significance level of p < 0.05 was accepted for

the statistical analyses.

RESULTS
A statistically significant improvement has been

observed in all examined clinical parameters as a result
of the surgical treatment of gingival recessions. Both the
CAF and CAF+PRF groups showed favorable outcomes in
terms of reducing recession depth (RD) and width (RW),
improving probing pocket depth (PPD), clinical attach-
ment level (CAL), keratinized tissue height (KTH) and
gingival thickness (Fig. 1).

Fig. 1. Changes in: a) RD at baseline and 6th month; b) CAL at baseline and 6th month; c) KTH at baseline and
6th month; d) GT at baseline and 6th month.
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Table 1. Comparison of clinical parameters 6 months
post-operative.

Parameter CAF CAF + P
PRF coefficient

Mean Mean /  t-test /

Recessions number, N 15 15  

RD 0.53 0.4 0.6

RW 0.4 0.33 0.72

PPD 1.07 1 0.33

CAL 0.8 0.67 0.73

KTH 3.67 3.6 0.83

WAG 2.67 2.6 0.83

GT 1.12 1.34 <0.01*

For most clinical parameters – RD, RW, PPD, CAL,
KTH, there were no statistically significant differences be-
tween CAF and CAF+PRF groups (p > 0,05). Statistically
significant differences were found only in gingival thick-
ness (GT) when comparing the control group (CAF) with
the test group (CAF+PRF) at the 6th month post-operative.
GT is higher in patients treated with CAF+PRF compared
to the control group (Fig.2).

Fig. 2. Box plot showing differences in gingival
thickness

sions. The CAF+PRF group demonstrated a statistically sig-
nificant increase in gingival thickness (p < 0.01), with an
average increase of 0.32 mm compared to 0.06 mm in the
CAF group (Table 2).

Table 2. Comparison of changes in clinical param-
eters after surgical treatment

Parameter CAF CAF + P
PRF coefficient

Mean Mean /  t-test /

Recessions number, N 15 15  

RD 2 2.13 0.65

RW 2.4 2.6 0.58

PPD 0.13 0.27 0.38

CAL 2.87 3.13 0.45

KTH 1.33 1.13 0.61

WAG 1.4 1.6 0.58

GT 0.06 0.32 <0.01*

DISCUSSION
When comparing the results before and 6 months af-

ter treatment, both patient groups (CAF and CAF+PRF)
demonstrated statistically significant improvements in all
evaluated parameters - RD, RW, PPD, CAL, KTH and GT -
as a result of the surgical treatment of the recessions, con-
firming that the coronally advanced flap is a predictable
technique for treating Miller Class I and II gingival reces-
sions.

In terms of recession depth (RD) and width (RW), our
study showed similar results in both parameters at 6 months
post-treatment in both the test and control groups: for RD
– an average of 0.40 mm in the CAF+PRF group and 0.53
mm in the CAF group, and for RW – an average of 0.33
mm in the CAF+PRF group and 0.40 mm in the CAF group.
The observed reduction in recession depth at 6 months
compared to baseline values was an average of 2.13 mm in
the CAF+PRF group and 2.00 mm in the CAF group, while
the reduction in recession width was an average of 2.60
mm in the CAF+PRF group and 2.40 mm in the CAF group.
Our results are consistent with those of Thamaraiselvan et
al. and Gupta et al. [11, 12].

The meta-analysis by Miron et al., which includes 9
randomized clinical trials, shows that the use of PRF in ad-
dition to the coronally advanced flap leads to a statisti-
cally significant improvement in root coverage and clini-
cal attachment gain. The authors report an average of 10-
15% better root coverage when a PRF membrane is added
compared to the use of a coronally advanced flap alone
[13]. Only the study by Aroca et al. demonstrated better
root coverage in the control group – CAF [14], while the
other 8 studies showed better root coverage results in the
CAF+PRF group.

Differences in CRC% and MRC%.
No statistically significant differences were found in

complete root coverage - CRC,% (67% in the CAF patient
group vs. 60% in the CAF+PRF group, p = 0.71) or in mean
root coverage - MRC,% (84.44%±20.38% vs.
88.44%±16.99%, p = 0.56).

No statistically significant differences were observed
in RD, RW, PPD, CAL and KTH between CAF and
CAF+PRF groups regarding the changes of clinical param-
eters because of the surgical treatment of gingival reces-
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In our study, we found a slight advantage in mean
root coverage (MRC%) in the CAF+PRF group compared
to CAF, but without statistical significance - 88.44% ±
16.99% vs. 84.44% ± 20.38%, p = 0.56. Our results show
complete root coverage in 67% of cases with CAF+PRF
and 60% with CAF. These percentages of complete root
coverage (CRC%) may be explained by the fact that the
majority of the treated gingival recessions were in the
lower jaw (26 out of 30 recessions), where certain anatomi-
cal factors are present, such as high frenula and bulky
gingival-buccal attachments, increased muscle pull from the
lower lip, and higher tension in the flap, as well as a shal-
low vestibule, making root coverage of lower jaw reces-
sions less predictable compared to the upper jaw [15].

Both patient groups in our study demonstrated simi-
lar results in pocket depth reduction (PPD) and clinical at-
tachment gain (CAL) following the surgical treatment of
the gingival recessions. The attachment gain at 6 months
postoperatively was an average of 3.13 mm in the CAF+PRF
group and 2.87 mm in the CAF group, with no statistically
significant difference between them (p = 0.45), which is
consistent with the findings of other studies [11, 12, 16].

The presence of sufficient keratinized gingiva is im-
portant for maintaining periodontal health and preventing
the progression of periodontal diseases. In their systematic
review, Rodas et al. reported an increase in keratinized
gingiva (KTH) in patients treated with CAF+PRF, ranging
from 0.38 ± 0.64 mm to 1.18 ± 0.19 mm across various
randomized clinical trials [16]. Our team found an average
increase of 1.13 ± 0.26 mm in the amount of keratinized
gingiva at 6 months postoperatively in the CAF+PRF group,
with no statistically significant difference compared to the
control group - 1.33 ± 0.29 mm (p = 0.61). The results of
our clinical study are consistent with the meta-analysis by
Miron et al. [13], as well as with other studies [11,12]. Only
the study by Padma et al. demonstrated a statistically sig-
nificant superiority of the CAF+PRF group over the CAF
group in terms of KTH at 1 and 3 months postoperatively
[17], which may be due to differences in the baseline val-
ues of keratinized gingiva between the two study groups.
Currently, connective tissue grafting, in addition to the
coronally advanced flap, demonstrates the best and most
predictable results in improving tissue keratinization, with
increases in both the amount of keratinized gingiva and
root coverage [18].

Gingival thickness (GT) is important for achieving
better root coverage in the treatment of recessions and for
maintaining stable levels over time. The meta-analysis by
Li et al. shows that the addition of autologous platelet con-
centrates to the coronally advanced flap leads to a statisti-
cally significant increase in gingival thickness. Specifi-
cally, with the addition of a PRF membrane, they found an
average increase in thickness of 0.31 mm compared to the
use of a coronally advanced flap alone [6]. In our study,
we found significantly greater changes in gingival thick-

ness (GT) at 6 months postoperatively in the CAF+PRF
group compared to the CAF group, with an average increase
of 0.32 mm vs. 0.06 mm. At 6 months post-treatment, GT
in the CAF+PRF group averaged 1.34 mm compared to 1.12
mm in the CAF group, a statistically significant difference
(p < 0.01). This increase in soft tissue thickness may be
explained by the influence of growth factors from the PRF
membrane, which stimulate the proliferation of cells from
the periodontal ligament and gingival fibroblasts while in-
hibiting the action of epithelial cells. The space-maintain-
ing effect of the PRF membrane may also have a benefi-
cial impact [14].

In conclusion, the results of our study demonstrate
similar effectiveness of the coronally advanced flap alone
and in combination with a platelet-rich fibrin membrane
for treating gingival recessions in terms of the following
parameters: recession depth (RD) and width (RW), probing
pocket depth (PPD), clinical attachment level (CAL), and
the amount of keratinized gingiva (KTH). In terms of root
coverage, both techniques showed comparable results. The
addition of a PRF membrane to the coronally advanced flap
led to a statistically significant increase in gingival thick-
ness (GT) when evaluating the results 6 months after the
surgical treatment of recessions.

There are some limitations in our study, such as the
lack of patient evaluation regarding the post-operative pe-
riod and the aesthetic outcomes. Future studies evaluating
the expression of certain markers during the healing pe-
riod at a molecular level, in addition to clinical results,
would enrich the comprehensive assessment of autologous
platelet concentrates in mucogingival surgery.

CONCLUSION
This study compares the effectiveness of the

coronally advanced flap (CAF) alone and in combination
with a platelet-rich fibrin (PRF) membrane for the treatment
of Miller Class I and II gingival recessions. The addition
of a PRF membrane to CAF led to a statistically signifi-
cant increase in gingival thickness (GT) at 6 months
postoperatively. Patients with thin periodontal phenotype
are at higher risk of clinical attachment loss in cases of in-
flammation and recession development, which contributes
to the progression of periodontal disease. PRF is an easy-
to-handle bioactive agent of autologous origin and is cost-
effective. Combining CAF with PRF membrane is a more
effective approach for increasing the thickness of soft tis-
sues and achieving long-term stable root coverage, thereby
maintaining periodontal health in patients with sufficient
keratinized gingiva in Miller Class I and II gingival reces-
sions.
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