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Abstract
Aim  This study aimed to assess the effectiveness of advanced platelet-rich fibrin (A-PRF) combined with the pinhole 
surgical technique (PST) for enhancing root coverage (RC) in individuals with Miller class I or II gingival recessions (GR). 
Additionally, it compared the clinical effect of A-PRF and resorbable collagen membrane (RCM).

Materials and methods  A total of 18 patients, encompassing 36 treatment sides of 18 Miller class I or II, were 
randomly assigned to the PST + A-PRF side (18 sides) and the PST + RCM side (18 sides). Clinical assessments of various 
parameters, including plaque index (PI), clinical attachment level (CAL), keratinized tissue width (KTW), recession 
depth (RD), recession width (RW), and gingival thickness (GT) were conducted at baseline and three months after the 
surgical procedure. A numeric rating scale (NRS) was also evaluated during the 1st, 2nd, 3rd and 4th days. This study 
was formally recorded under the TCTR identification number TCTR20230613005 in the Thai Clinical Trials Register-
Medical Research Foundation of Thailand (MRF) on 13/06/2023. Furthermore, it was ethically approved by Sana’a 
University’s Ethical Committee for Medical Research.

Results  When comparing the values of 3 months follow-up with the baseline values, intra-side comparison of the 
PST + A-PRF group showed significant improvements in PI (P = 0.02), CAL (P = 0.01), and RD (P = 0.04), and GT values 
(P < 0.01). The improvements in the PST + A-PRF group were through the reduction of baseline values of PI, CAL, and 
RD; the mean reductions in PI, CAL, and RD were 0.44 ± 0.71, 0.33 ± 0.45, and 0.22 ± 0.43 respectively, and a significant 
increase in GT value (0.44 ± 0.24). While there was an insignificant increase in KTW value with no change in RW values 
(4.50 ± 0.71, P = 1). In contrast, intra- side comparison of PST + RCM side showed only a significant reduction in PI value 
(0.44 ± 0.71, P = 0.02) and a significant increase in GT value (0.42 ± 0.26, P = < 0.01). Meanwhile, there were insignificant 
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Introduction
The primary objectives of plastic periodontal surgical 
(PPS) techniques in addressing gingival recessions (GR) 
revolve around achieving two key outcomes: full cover-
age of the exposed tooth root (RC) and the attainment 
of an aesthetically pleasing result [1]. The pinhole sur-
gical technique (PST) is one of these recent procedures 
invented by John Chao in 2012 and provides a conserva-
tive approach for managing Miller’s class I and II types of 
GR using collagen membranes [2]. The rationale for using 
PST is that it is a minimally invasive approach; scalpels 
are limited to pinholes with no damage to intracellular 
tissues; sutures are not required; there are few postop-
erative complications such as bleeding or pain, and better 
healing occurs because soft tissue is managed with less 
force [3].

A biodegradable copolymer of glycoside and lactide is 
used to make collagen membranes [4]. It is a resorbable 
product that integrates with the flap connective tissue to 
prevent epithelial down growth [5]. Absorption within 
the body, accomplished through hydrolysis, is minimal 
for 4–6 weeks and complete by 8 months. [6]. Additional 
advantages of collagen include improved cell migration 
into wound areas, clot stabilization, fibroblast chemo-
taxis, and increased growth factors [7].

Platelet-rich fibrin (PRF) was first created by Chouk-
roun et al. in 2001. It is a second-generation platelet 
concentrate that is autologous, resorbable, and contains 
a variety of cytokines, growth factors, and cells that are 
slowly released over time [8]. Choukroun et al. modi-
fied it to advanced platelet-rich fibrin (A-PRF) in 2014. 
It forms a more tensile blood clot rich in GF and a scaf-
fold of fibrin matrix, platelets, leukocytes, and stem cells 
to interact together with a longer centrifugation time and 
slower centrifugation speed. The current PRF protocols 
are as follows [9]: the original PRF protocol (standard 
protocol): 3000  rpm for 10  min; A-PRF: 1500  rpm for 
14 min [10].

When combined and prepared properly, PRF partici-
pates in key processes of tissue repair and regeneration, 
such as cell proliferation and differentiation, extra-
cellular matrix formation, chemotaxis, angiogenesis 

(neo-vascularization), faster healing, and pain reduction 
[9].To the best of our knowledge, comparative clinical 
studies between the application of A-PRF and resorbable 
collagen membrane (RCM) for gingival recession treat-
ment are limited to the available scientific evidence. Thus, 
this randomized controlled clinical study aimed to evalu-
ate and compare the clinical effect of A-PRF and RCM 
application with PST for the treatment of Miller class I 
and II gingival recession considering root coverage. The 
study’s null hypothesis is that there is no significant dif-
ference in the effectiveness of advanced platelet-rich 
fibrin combined with the pinhole surgical technique 
compared to resorbable collagen membrane in treating 
Miller class I or II gingival recessions.

Materials and methods
Selection and preparation of participants
This split-mouth, randomized, single-blind study was 
conducted on 18 patients, encompassing 36 treatment 
sides, who came to the Department of Periodontology, 
Faculty of Dentistry, Sana’a University.

The criteria for patient inclusion were as follows: the 
presence of bilateral Miller Class I or II gingival reces-
sions on bilateral lower canines, vital anterior teeth 
or premolars, an identifiable cementoenamel junction 
(CEJ), gingival thickness of at least 1 mm for the reces-
sion area, and good periodontal health. Pregnant or lac-
tating females, those with fully restored teeth or mobility, 
cervical abrasion, caries, or abfraction, a history of pro-
longed antibiotic use, smokers, and khat chewing are all 
excluded. This study was formally recorded under the 
TCTR identification number TCTR20230613005 in the 
Thai Clinical Trials Register-Medical Research Founda-
tion of Thailand (MRF) on 13/06/2023. Furthermore, 
it was ethically approved by Sana’a University’s ethical 
committee for medical research and has been conducted 
in accordance with the guidelines of the declaration of 
Helsinki. Before their participation, all study participants 
provided written informed consent.

improvements in CAL (2.89 ± 0.95), KTW (3.97 ± 0.74), and RD (1.94 ± 0.87) values. Regarding inter-side comparison, 
there were no statistically significant among all variables (p > 0.05). The pain scores of the numeric rating scale were 
significantly lower on the PST + A-PRF sides compared with the PST + RCM sides, especially on the 1st, 2nd, and 3rd 
days (P < 0.001).

Conclusion  Both A-PRF and RCM showed not wholly satisfactory outcomes in gingival recession treatment. 
Interestingly, the combination of PST with A-PRF has proven more effective than combining PST with RCM. 
Additionally, the localized application of A-PRF has been shown to reduce post-operative pain following the pinhole 
surgical technique.
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Sample size calculation
The sample size of the study was calculated using 
G*Power software (version 3.1.9.2) employing t-test, tow-
tailed, Power of (1 – β err) 0.80, α = 0.05, and an alloca-
tion ratio of 1. The effect size (0.989) was determined 
based on the previous study for the difference in CAL 
between test and control groups [11]. Accordingly, the 
calculated sample size was 18 samples per side. In addi-
tion, it was conducted based on previous comparable 
studies [12, 13].

Randomization
The patients underwent assessment by blinded outcome 
assessors (M.S. & M.A.). To determine the placement of 
either A-PRF or RCM, a random selection process was 
employed. This selection process was carried out using 
sealed envelopes, each containing cards marked ‘A-PRF’ 
or ‘RCM.’ Subsequently, the periodontist (B.A.) opened 
these envelopes once the patients had made their choice. 
There were two distinct sides: one designated as the 
A-PRF side, where PST + A-PRF treatment was adminis-
tered, and the other as the PST + RCM side, where RCM 
treatment was provided [14, 15].

The A-PRF preparation protocol
Intravenous blood was collected from the antecubi-
tal vein in 10-ml sterilized glass-coated plastic tubes 
without anticoagulant before surgery and centrifuged 
immediately using a lower-speed centrifugal machine at 
1500 rpm for 14 min [16]. Once a fibrin clot had formed 
in the middle section of the tube, it was removed and 

gently compressed to form the A-PRF membrane. The 
fibrin clot formed in the tube’s middle. The upper por-
tion contained acellular plasma, while the lower portion 
contained red corpuscles. The fibrin clot was easily sepa-
rated from the centrifuged blood and distributed on ster-
ile gauze [17]. The period between PRF extraction and 
recipient site preparation was less than nine minutes.

Study variables
The primary outcome variables of the study were PI, 
CAL, KTW, RD, RW, and GT.

The secondary outcome variable was NRS.

Surgical protocol
Each patient had received initial periodontal treatment, 
which included oral hygiene instructions, plaque control, 
scaling, and root planning. They were carried out three 
weeks before the root-coverage surgical procedure.

According to Chao’s 2012 technique [2], the same peri-
odontist performed all surgical procedures for both sides 
in a single appointment; (a) local infiltration of 2% lido-
caine with 1:100,000 epinephrine was used to anesthe-
tize the surgical area, (b) root planning with ultrasonic 
instruments, followed by hand curettes, (c) a minimal 
horizontal incision, approximately 2 to 3 millimeters in 
size, was made near the bottom of the vestibule, just api-
cal to the recipient site, on both sides. This incision was 
skillfully executed using a no. 12 scalpel (Bard-Parker) 
(Fig. 1), (d) a gingival elevator was inserted through the 
pinhole used for blunt dissection and raised a mucoperi-
osteal flap, (e) the flap was coronally and horizontally 

Fig. 1  The surgical procedures of the pinhole surgical technique: (A) Scaling and root planning. (B &C) Baseline measurements. (D) A minimal horizontal 
incision, approximately 2 to 3 millimetres in size
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extended to allow the elevation of two adjacent papil-
lae on each side of the denuded root, (f ) The interdental 
elongation of the flap produced an advanced flap that was 
freely movable and free of tension, which was then used 
to cover the CEJ [18]. (g) A-PRF was carefully adapted 
through the pinhole and packed properly on one side 
until the advancement was stabilized and sufficient full-
ness in the papillary tissues was created for adhesion to 
the mucogingival tissue (Fig. 2). (h) The RCM (SYNERGY 
brand) was cut into small strips and moistened with nor-
mal saline before being inserted through the pinhole into 
another side (Fig. 3). The number of strips employed was 
established based on the amount of material needed to 
firmly secure the flap in its intended location, ensuring it 
remains in position without the need for sutures, surgical 
dressings, or tissue adhesive [19].

Postoperative care
200  mg of ibuprofen was prescribed as an analgesic to 
relieve the pain. The patients were instructed to brush 
untreated teeth gently (using the roll technique) with a 
soft toothbrush. Patients were also instructed to spray 
chlorhexidine solution (0.12%) on their teeth for two 
weeks instead of brushing the treated area to ensure the 
necessary plaque control measures were taken. Patients 
were clinically observed and evaluated for complica-
tions like pain, swelling, and healing. The patients were 
reevaluated.

Clinical assessments
The subsequent variables underwent assessment both at 
the initial baseline and again three months following the 
surgical procedure: plaque index (PI) [20], gingival index 
(GI) [21], RD measured from the cementoenamel junc-
tion (CEJ) to the lowest point of the free margin [22], 
RW is a horizontal measurement of the recession in the 
mesiodistal direction at the CEJ [23], CAL measured 
from the CEJ to the pocket’s base, KTW; measured from 
the marginal gingiva to the mucogingival junction (MGJ) 
[24], GT measured from the mid-point location between 
the gingival margin and MGJ using an endodontic file 
with a rubber stopper [25]. RD, CAL, KTW, and RW 
measurements were taken at the mid-buccal point of the 
affected teeth. Patients were recalled after the first, sec-
ond, and third weeks and at the end of the first, second, 
and third months. The RC percentage (%) was calculated 
using the following formula: [(pre-operative RD - post-
operative RD) / pre-operative RD] × 100 [26].

The assessment of postoperative pain levels occurred 
on the first, second, third, and fourth days following 
the surgical procedure. This evaluation employed the 
numeric rating scale (NRS), which ranges from 0 to 10. 
Within this scale, pain intensity was categorized as fol-
lows: a score of 1 to 3 denoted mild pain, 4 to 6 signified 
moderate pain, and 7 to 10 represented severe pain. Typi-
cally, a score of 0 on this scale indicated the absence of 
any pain [27].

Fig. 2  The surgical procedures of the pinhole surgical technique with advanced platelet-rich fibrin (A-PRF): (A) A gingival elevator was inserted through 
the pinhole used for blunt dissection and raised a mucoperiosteal flap. (B) A-PRF after centrifuge. (C & D) A-PRF was carefully adapted through the pinhole 
and packed properly in one side without suturing
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Statistical analysis
The Social Sciences Program (SPSS) version 22 was used 
for all analyses. The descriptive data were expressed as 
mean (SD). The Chi-square test was performed to ana-
lyze the difference in NRS between the two sides. Mann–
Whitney test was used to compare all variables measured 
between the sides. Additionally, the reliability of the mea-
surements between assessors was evaluated using the 
intraclass correlation coefficient (ICC) test. All metrics 
showed ICC values exceeding 0.9, indicating a high level 

of agreement. At P < 0.05, differences were considered 
statistically significant.

Results
A total of 18 patients (12 males and 6 females), encom-
passing 36 treatment sides with an average age of 25 
years, were enrolled in this clinical trial study.

When comparing the values of 3 months follow-up 
with the baseline values (Fig. 4), intra-side comparison of 
the PST + A-PRF group showed significant improvements 

Fig. 4  A case with gingival recession Miller class I of bilateral lower canine; (A) Preoperative view showing bilateral lower canine with gingival recession 
Miller class I. (B) Immediately postoperative view showing the right pinhole received advanced platelet-rich fibrin (A-PRF), the left pinhole received re-
sorbable collagen membrane (RCM). (C) Healing at 1st week following surgery. (D) Postoperative view at 1st month following surgery. (E) Postoperative 
view at 3rd month following surgery

 

Fig. 3  The surgical procedures of the pinhole surgical technique with resorbable collagen membrane (RCM): (A) A gingival elevator was inserted through 
the pinhole used for blunt dissection and raised a mucoperiosteal flap. (B) The RCM was cut into small strips and moistened with normal saline before 
being inserted through the pinhole into another side. (C & D) RCM was carefully adapted through the pinhole and packed properly into another side 
without suturing
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in PI (P = 0.02), CAL (P = 0.01), and RD (P = 0.04), and GT 
values (P < 0.01). The improvements in the PST + A-PRF 
group were through the reduction of baseline values of 
PI, CAL, and RD; the mean reductions in PI, CAL, and 
RD were 0.44 ± 0.71, 0.33 ± 0.45, and 0.22 ± 0.43 respec-
tively, and a significant increase in GT value (0.44 ± 0.24). 
While there was an insignificant increase in KTW value 
with no change in RW values (4.50 ± 0.71, P = 1) (Table 1; 
Fig. 5).

In contrast, intra- side comparison of PST + RCM 
side showed only a significant reduction in PI value 
(0.44 ± 0.71, P = 0.02) and a significant increase in GT 
value (0.42 ± 0.26, P = < 0.01). Meanwhile, there were 
insignificant improvements in CAL (2.89 ± 0.95), KTW 
(3.97 ± 0.74), and RD (1.94 ± 0.87) (Table 1; Fig. 5).

Regarding inter-side comparisons (Table  2; Fig.  6), 
among all variables, there was no statistical significance 
except in Recession width. PST + A-PRF sides showed 
the same value before and after the treatment, whilst 
PST + RCM sides showed increased Recession width 
value. The pain scores of the numeric rating scale were 

Table 1  Intra-sides comparison of clinical parameters regarding mean with standard deviation at different time intervals in both sides
Variables PST + A-PRF PST + RCM

T1 T2 P T1 T2 P
Plaque index 1.00 ± 0.59 0.56 ± 0.51 0.02 1.00 ± 0.59 0.56 ± 0.51 0.02
Clinical attachment level 3.11 ± 0.90 2.78 ± 0.86 0.01 3.11 ± 0.9 2.89 ± 0.95 0.15
Keratinized tissue width 3.94 ± 0.94 4.19 ± 0.71 0.07 3.83 ± 0.92 3.97 ± 0.74 0.33
Recession depth 2.06 ± 0.94 1.83 ± 0.78 0.04 2.11 ± 0.96 1.94 ± 0.87 0.27
Recession width 4.50 ± 0.71 4.50 ± 0.71 1 4.56 ± 0.71 4.61 ± 0.61 0.33
Gingival thickness 1.38 ± 0.27 1.83 ± 0.29 < 0.01 1.36 ± 0.29 1.77 ± 0.31 < 0.01
A-PRF; advanced platelet-rich fibrin, RCM; resorbable collagen membrane, PST; pinhole surgical technique, T1; baseline values, T2; three months post-surgery values, 
P; P-value

Table 2  Inter-sides comparison of the means of the 
improvement difference between baseline and 3 months post-
surgery values are reported as mean with standard deviation
Variables PST + A-PRF PST + RCM P.Value
Plaque index −0.44 ± 0.71 −0.44 ± 0.71 1
Clinical attachment level −0.33 ± 0.45 −0.14 ± 0.59 0.88
Keratinized tissue width + 0.25 ± 0.55 + 0.14 ± 0.59 0.86
Recession depth −0.22 ± 0.43 −0.17 ± 0.62 0.29
Recession width 0.00 ± 0.00 0.06 ± 0.24 0.04
Gingival thickness + 0.44 ± 0.24 + 0.42 ± 0.26 0.53
A-PRF; advanced platelet-rich fibrin, RCM; resorbable collagen membrane, PST; 
pinhole surgical technique, (+/−values); means the improvement value that 
occurred

Fig. 6  Inter-sides comparison of the means of the improvement differ-
ence between baseline and 3 months post-surgery values

 

Fig. 5  Intra-sides comparison of the means of the improvement differ-
ence between baseline and 3 months post-surgery values
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significantly lower in the PST + A-PRF sides than the 
PST + RCM sides, especially on the 1st, 2nd, and 3rd days 
(P < 0.01), with no statistical significance on the 4th day 
(Table 3; Fig. 7).

Discussion
The primary cause of dentin hypersensitivity is when the 
root surfaces become exposed due to gingival recession 
[28]. To address this issue, various periodontal plastic 
surgery techniques have been developed over the years 
to conceal these exposed root surfaces [29]. One such 
method is the pinhole surgical technique, which offers a 
more conservative approach to treating these recession-
related defects [2]. The current study aimed to compare 
the efficacy of A-PRF and RCM for treating Miller Class I 
and II recessions with PST.

In the present study, both sides (PST + A-PRF and 
PST + RCM) showed a significant reduction in PI, CAL, 
and RD values with a greater gain in KTW and GT at the 
time point of 3 months. These results are consistent with 
a study conducted by Trivedi DS et al. [30]., in which they 
evaluated the efficacy of the pinhole surgical technique 
with and without the use of A-PRF for treating multiple 
adjacent recession defects. Their study’s conclusions 

indicated that certain key parameters, such as PD, CAL, 
and GRD, showed improved outcomes in terms of 
greater gains in KTW and GT for both groups. Notably, 
these parameters exhibited a decrease in values at both 
the 6-month and 12-month follow-up points. Impor-
tantly, the A-PRF group demonstrated even more signifi-
cant reductions in these values compared to the control 
group. Padma R et al. in 2013 found that a split-mouth 
study design increased the KTW when PRF was added to 
CAF [31]. Also, in individuals with thin periodontal phe-
notypes, using injectable-PRF (I-PRF) alone or in combi-
nation with microneedling (MN) can potentially enhance 
gingival thickness. The findings indicate that apply-
ing I-PRF and MN may serve as an initial non-surgical 
approach to augment gingival thickness [32]. Further-
more, based on the findings of Patra L’s study, it can be 
considered that multiple or isolated gingival recessions 
of Miller’s class-I and class-II defects can be success-
fully treated with the minimally invasive vestibular inci-
sion subperiosteal tunnel access technique, along with a 
collagen membrane that functions as a scaffold and che-
moattractant. An additional benefit of this approach is 
the use of an injectable form of PRF that has the poten-
tial to release more growth factors and regenerative cells 
responsible for tissue regeneration [33].

Paolantonio M et al. [34] concluded that augmenting 
the thickness of gingival tissue yields a favorable out-
come by reducing the likelihood of recurring gingival 
recession. This reduction is attributed to the fact that 
chronic trauma caused by insufficient toothbrushing 
or inflammatory responses within the delicate marginal 
tissue can lead to the development of gingival recession 
[35]. Agarwal SK et al. reported that PRF emerges as a 
superior choice for root coverage when contrasted with 
the utilization of fresh amniotic membrane (FAM) and 
connective tissue graft (CAF) alone. The study encom-
passed 45 sites affected by gum recession, and treatments 
were randomly allocated into three groups: CAF + PRF, 
CAF + FAM, and CAF, used independently. The observed 
discrepancies in the outcomes were attributed to the 
presence of thin gingival tissue measuring just 1 mm in 
all the groups at the study’s outset [36].

Table 3  Comparison of pain scores on the numeric rating scale (NRS) between the A-PRF and RCM sides during the different time 
intervals using the Chi-square test
Numeric rating scale (NRS) 1st day 2nd day 3rd day 4th day

A-PRF side RCM side A-PRF side RCM side A-PRF side RCM side A-PRF side RCM side
No pain 8 0 18 0 18 4 18 15
Mild pain 10 0 0 4 0 11 0 3
Moderate 0 5 0 11 0 3 0 0
Severe 0 13 0 3 0 0 0 0
P-value < 0.01 < 0.01 < 0.01 0.35
A-PRF; advanced platelet-rich fibrin, RCM; resorbable collagen membrane

Fig. 7  Comparison of pain scores on the numeric rating scale (NRS) be-
tween the A-PRF and RCM sides during the different time intervals
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As well as, Choudhury et al. [37] reported that the pin-
hole surgical technique has exhibited favorable outcomes 
when used in conjunction with both collagen membranes 
and PRF. Notably, there has been a significant improve-
ment in recession height (RH), recession RW, and WKT 
with the application of both collagen membranes and 
PRF.

Our result contrasted with this study in recession 
width; PST + A-PRF, and PST + RCM sides showed no 
improvement in RW values. Also, Moraschini and Bar-
boza et al. reported that the application of PRF in the 
management of GR did not yield better results in terms 
of RC, KTW, and CAL when compared to alternative 
treatment approaches. This lack of improvement can be 
attributed to the swift degradation of PRF at the surgical 
site, potentially impeding the early stabilization of peri-
odontal tissues during the healing process [38]. Clini-
cal and experimental study has demonstrated that the 
utilization of a collagen membrane plays a pivotal role 
in facilitating the formation of a new connective tissue 
attachment [39]. Other studies concluded that using a 
PRF membrane with CAF provided no significant advan-
tage in terms of recession coverage on single and multiple 
recessions, except for an increase in GT [40].

In terms of postoperative pain, the pain scores of the 
numeric rating scale were significantly lower on the 
PST + A-PRF sides compared with the PST + RCM sides, 
especially on the 1st, 2nd and 3rd days (P < 0.001). These 
findings were associated with the regenerative abilities of 
A-PRF and the heightened concentration of fibrin fibers, 
which stimulate the process of angiogenesis by releasing 
crucial growth factors. The use of this autogenous bio-
logical material in the test group completely eliminates 
the risk of adverse reactions to foreign (non-autogenous) 
materials in the control group. Several studies found 
similar results, using PRF to reduce pain scores was more 
effective than using CAF alone or CAF and CTG. As a 
result, the use of PRF reduces patient-reported morbid-
ity at the donor site when compared to using CAF alone. 
This improvement also extends to the process of harvest-
ing CTG at the recipient site [41].

The study was limited by a small sample size and 
short-term follow-up, which could provide a more 
detailed understanding of the specific type of attach-
ment achieved. Additionally, the patients in the study 
had received surgical treatment on both sides during the 
same appointment, making it challenging for them to dis-
tinguish the level of pain on each side accurately.

Considering the growing interest in minimally inva-
sive procedures, it is imperative to conduct a larger sam-
ple size further study considers the factors that may be 
included in the regression model (e.g. gender, age, oral 
hygiene, missing teeth, presence of any prosthesis, root 

coverage esthetic score, etc.) to gain deeper insights into 
this subject.

Conclusion
Both A-PRF and RCM showed not wholly satisfactory 
outcomes in gingival recession treatment. Interestingly, 
the combination of PST with A-PRF has proven more 
effective than combining PST with RCM. Additionally, 
the localized application of A-PRF has been shown to 
reduce post-operative pain following the pinhole surgical 
technique.

Acknowledgements
Not applicable.

Author contributions
M.S.A, B.A, and S.A.E contributed to data collection, interpretation of data, 
designing the study and writing the original manuscript. S.A.E and M.A 
have critically revised the manuscript. All authors have approved the final 
manuscript before its submission.

Funding
Not applicable.

Data availability
The datasets used and/or analysed during the study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was registered with the TCTR identification number 
TCTR20230613005 at Thai Clinical Trials Register-Medical Research Foundation 
of Thailand (MRF) on 13/06/2023. Also, it was ethically approved from Sana’a 
University’s ethical committee for medical research, and has been conducted 
in accordance to the guidelines of the declaration of Helsinki. Written 
informed consent was obtained from all patients in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Periodontology and Oral Medicine, Faculty of Dentistry, 
Sana’a University, Sana’a, Yemen
2Department of Periodontology and Oral Medicine, Faculty of Dentistry, 
Ibb University, Ibb, Yemen
3Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Jiblah 
University for Medical and Health Sciences, Ibb, Yemen

Received: 11 May 2024 / Accepted: 19 July 2024

References
1.	 Ucak Turer O, Ozcan M, Alkaya B, Surmeli S, Seydaoglu G. Haytac MCJJocp: 

clinical evaluation of injectable platelet-rich fibrin with connective tissue 
graft for the treatment of deep gingival recession defects: a controlled 
randomized clinical trial. 2020.

2.	 Chao JC. A novel approach to root coverage: the pinhole surgical technique. 
Int J Periodontics Restor Dentistry 2012, 32(5).

3.	 Agarwal MC, Kumar G, Manjunath RS, Karthikeyan SS, Gummaluri SSJCCD. 
Pinhole surgical technique–A novel minimally invasive approach for treat-
ment of multiple gingival recession defects: a case series. 2020, 11(1):97.



Page 9 of 9Al-Barakani et al. Head & Face Medicine           (2024) 20:41 

4.	 Trombelli L, Scabbia A, Tatakis DN, Calura GJJP. Subpedicle connective tissue 
graft versus guided tissue regeneration with bioabsorbable membrane in the 
treatment of human gingival recession defects. 1998, 69(11):1271–7.

5.	 Lundgren D, Mathisen T, Gottlow JJSDJ. The development of a bioresorbable 
barrier for guided tissue regeneration. 1994, 86:741–56.

6.	 Lewis DH, Chasin M, Langer RJBNYMD. Biodegradable polymers as drug 
delivery systems. 1990:8–24.

7.	 Kapare K, Gopalakrishnan D, Kathariya R, Tyagi T, Bagwe S. Evaluation of effi-
cacy of a novel resorbable collagen membrane for root coverage of Miller’s 
class I and Class II recession in the maxillary anteriors and premolars. J Indian 
Soc Periodontology. 2016;20(5):520.

8.	 Dohan DM, Choukroun J, Diss A, Dohan SL, Dohan AJ, Mouhyi J, Gogly BJOS, 
Medicine O, Pathology O. Oral Radiology, Endodontology: platelet-rich 
fibrin (PRF): a second-generation platelet concentrate. Part I: technological 
concepts and evolution. 2006, 101(3):e37–44.

9.	 Hartshorne J. Gluckman HJPIp, optimization, handling, application b, Dent 
loPI: A comprehensive clinical review of Platelet Rich Fibrin (PRF) and its role 
in promoting tissue healing and regeneration in dentistry. 2016, 6:34–48.

10.	 Ghanaati S, Booms P, Orlowska A, Kubesch A, Lorenz J, Rutkowski J, Landes 
C, Sader R, Kirkpatrick C, Choukroun JJ. Advanced platelet-rich fibrin: a new 
concept for cell-based tissue engineering by means of inflammatory cells. 
JoOI. 2014;40(6):679–89.

11.	 Culhaoglu R, Taner L, Guler B. Evaluation of the effect of dose-dependent 
platelet-rich fibrin membrane on treatment of gingival recession: a random-
ized, controlled clinical trial. J Appl Oral Sci. 2018;26:e20170278.

12.	 Sundaresan Iii P, Paramashivaiah R, Prabhuji MLV. Comparative evaluation 
of recession Coverage Obtained using the Pinhole Surgical technique with 
and without platelet-rich fibrin: a Randomized Clinical Trial. Int J Periodontics 
Restor Dent. 2023;43(4):e181–8.

13.	 Joshi A, Suragimath G, Varma S, Zope SA, Pisal A. Is platelet rich fibrin a viable 
alternative to subepithelial connective tissue graft for gingival root coverage? 
Indian J Dent Res. 2020;31(1):67–72.

14.	 Elayah SA, Younis H, Cui H, Liang X, Sakran KA, Alkadasi B, Al-Moraissi EA, 
Albadani M, Al-Okad W. Tu JJFiE: alveolar ridge preservation in post-extraction 
sockets using concentrated growth factors: a split-mouth, randomized, 
controlled clinical trial. 2023, 14.

15.	 Elayah SA, Liang X, Sakran KA, Xie L, Younis H, Alajami AE, Tu J, Na S. Effect of 
concentrated growth factor (CGF) on postoperative sequel of completely 
impacted lower third molar extraction: a randomized controlled clinical 
study. BMC Oral Health. 2022;22(1):368.

16.	 Choukroun J, Ghanaati S. Reduction of relative centrifugation force 
within injectable platelet-rich-fibrin (PRF) concentrates advances patients’ 
own inflammatory cells, platelets and growth factors: the first introduc-
tion to the low speed centrifugation concept. Eur J Trauma Emerg Surg. 
2018;44(1):87–95.

17.	 Caymaz M, Uyanik LJN. Comparison of the effect of advanced platelet-rich 
fibrin and leukocyte-and platelet-rich fibrin on outcomes after removal of 
impacted mandibular third molar: a randomized split-mouth study. 2019, 
22(4):546–52.

18.	 Chao JCJIJP, Dentistry R. A novel approach to root coverage: the pinhole 
surgical technique. 2012, 32(5).

19.	 Mostafa D, Mandil OAJIJSCR. Treatment of gingival recession defects using 
non-invasive pinhole technique with propolis application, a case report. 
2021, 83:106042.

20.	 Löe HJTJ. Periodontal changes in pregnancy. 1965, 36(3):209–17.
21.	 Löe H, Silness JJA. Periodontal disease in pregnancy I. Preval Severity. 

1963;21(6):533–51.
22.	 Nield-Gehrig JS. Fundamentals of periodontal instrumentation & advanced 

root instrumentation. Lippincott Williams & Wilkins; 2008.
23.	 Tugnait A, Clerehugh, VJJod. Gingival recession—its significance and man-

agement. 2001, 29(6):381–394.
24.	 Culhaoglu R, Taner L, Guler BJJAOS. Evaluation of the effect of dose-depen-

dent platelet-rich fibrin membrane on treatment of gingival recession: a 
randomized, controlled clinical trial. 2018, 26.

25.	 Keceli HG, Kamak G, Erdemir EO, Evginer MS, Dolgun, AJJop. The adjunctive 
effect of platelet-rich fibrin to connective tissue graft in the treatment of buc-
cal recession defects: results of a randomized. parallel‐group Controlled Trial. 
2015;86(11):1221–30.

26.	 Huang LH, Neiva RE, Soehren SE, Giannobile WV, Wang HLJJ. The effect of 
platelet-rich plasma on the coronally advanced flap root coverage procedure: 
a pilot human trial. 2005, 76(10):1768–77.

27.	 Noble B, Clark D, Meldrum M, Ten Have H, Seymour J, Winslow M. Paz SJJop, 
management s: The measurement of pain, 1945–2000. 2005, 29(1):14–21.

28.	 Watson PJ. Gingival recession. J Dent. 1984;12(1):29–35.
29.	 Tonetti MS, Jepsen S. Clinical efficacy of periodontal plastic surgery pro-

cedures: consensus report of Group 2 of the 10th European workshop on 
Periodontology. J Clin Periodontol. 2014;41(Suppl 15):S36–43.

30.	 Trivedi DS, Kolte AP, Kolte RA, Deshpande NM. Comparative evaluation of pin-
hole surgical technique with and without A-PRF in the treatment of multiple 
adjacent recession defects: a clinico radiographic study. J Esthet Restor Dent 
2023.

31.	 Padma R, Shilpa A, Kumar PA, Nagasri M, Kumar C. Sreedhar AJJoISoP: A split 
mouth randomized controlled study to evaluate the adjunctive effect of 
platelet-rich fibrin to coronally advanced flap in Miller’s class-I and II recession 
defects. 2013, 17(5):631.

32.	 Ozsagir ZB, Saglam E, Sen Yilmaz B, Choukroun J, Tunali M. Injectable platelet-
rich fibrin and microneedling for gingival augmentation in thin periodon-
tal phenotype: a randomized controlled clinical trial. J Clin Periodontol. 
2020;47(4):489–99.

33.	 Patra L, Raj SC, Katti N, Mohanty D, Pradhan SS, Tabassum S, Mishra AK, Pat-
naik K, Mahapatra A. Comparative evaluation of effect of injectable platelet-
rich fibrin with collagen membrane compared with collagen membrane 
alone for gingival recession coverage. World J Exp Med. 2022;12(4):68–91.

34.	 Paolantonio M, Dolci M, Esposito P, D’Archivio D, Lisanti L, Di Luccio A. 
Perinetti GJJop: Subpedicle acellular dermal matrix graft and autogenous 
connective tissue graft in the treatment of gingival recessions: a comparative 
1-year clinical study. 2002, 73(11):1299–307.

35.	 Bittencourt S, Del Peloso Ribeiro É, Sallum EA, Sallum AW, Nociti FH Jr, 
Casati, MZJJop. Comparative 6-month clinical study of a semilunar coronally 
positioned flap and subepithelial connective tissue graft for the treatment of 
gingival recession. 2006, 77(2):174–81.

36.	 Agarwal SK, Jhingran R, Bains VK, Srivastava R, Madan R, Rizvi, IJEjod. Patient-
centered evaluation of microsurgical management of gingival recession 
using coronally advanced flap with platelet-rich fibrin or amnion membrane: 
a comparative analysis. 2016, 10(01):121–33.

37.	 Choudhury S, Arora SA, Kalsi R, Singh KS, Slim L. Comparative evaluation of 
the efficacy of Collagen membrane and PRF membrane in a non invasive 
approach to root coverage using Pinhole Surgical Technique- A case report. 
Int J Sci Res Publications. 2021;11:279–83.

38.	 Moraschini V, Barboza ESP. Use of platelet-rich fibrin membrane in the 
treatment of gingival recession: a systematic review and meta‐analysis. J 
Periodontol. 2016;87(3):281–90.

39.	 Dohan Ehrenfest DM, Del Corso M, Diss A, Mouhyi J, Charrier JB. Three-
dimensional architecture and cell composition of a Choukroun’s platelet-rich 
fibrin clot and membrane. J Periodontol. 2010;81(4):546–55.

40.	 Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie TJJISP. 
Comparative clinical evaluation of coronally advanced flap with or without 
platelet rich fibrin membrane in the treatment of isolated gingival recession. 
2015, 19(1):66.

41.	 Miron RJ, Moraschini V, Del Fabbro M, Piattelli A, Fujioka-Kobayashi M, Zhang 
Y, Saulacic N, Schaller B, Kawase T. Cosgarea RJCoi: Use of platelet-rich fibrin 
for the treatment of gingival recessions: a systematic review and meta-analy-
sis. 2020:1–15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿A comparative study of the effects of advanced platelet-rich fibrin and resorbable collagen membrane in the treatment of gingival recession: a split-mouth, randomized clinical trial
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Selection and preparation of participants
	﻿Sample size calculation
	﻿Randomization
	﻿The A-PRF preparation protocol
	﻿Study variables
	﻿Surgical protocol
	﻿Postoperative care
	﻿Clinical assessments
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


