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Highlights of the Study

• In vitro studies have shown that advanced PRF (A-PRF) has a higher growth factor content, suggesting 
that it has a greater therapeutic potential than leucocyte-rich PRF (L-PRF).

• There have been no documented clinical trials comparing both treatment techniques in root coverage 
procedures in conjunction with coronally advanced flaps (CAFs).

• There were no statistically significant differences in therapeutic outcomes between the two groups 
(CAF + A-PRF and CAF + L-PRF).

• Both treatment modalities are equally effective in managing Miller’s class I and II maxillary recession 
defects.
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Abstract
Background: The aim of this research was to determine and 
compare the clinical efficacy of leukocyte platelet-rich fibrin 
(L-PRF) and advanced platelet-rich fibrin (A-PRF) in combina-
tion with coronally advanced flap (CAF) in the treatment of 
gingival recession defects. Methods: Systemically healthy 
subjects presenting with 30 Miller’s class I or II gingival reces-
sion defects in maxillary anteriors and premolars, were treat-
ed with either CAF + L-PRF or CAF + A-PRF. Clinical parame-

ters such as recession height (RH), width, probing pocket 
depth, clinical attachment level (CAL), keratinized tissue 
height (KTH), and width of attached gingiva (WAG) were 
measured at baseline, 3, and 6 months. Gingival biotype was 
evaluated at baseline and 6 months post-surgery. Mean root 
coverage percentage (MRC%) was evaluated at 3 and 6 
months. Results: Statistically significant reduction in mean 
RH was observed from baseline (2.53 ± 0.74 mm, 2.63 ± 0.82 
mm) to 6 months (0.87 ± 0.83 mm, 0.53 ± 0.91 mm) in CAF + 
L-PRF and CAF + A-PRF groups, respectively. The MRC% 
achieved at 6 months was 67.20 ± 32.81 in the CAF + L-PRF 
group and 81.66 ± 28.21 in the CAF + A-PRF group. Statisti-
cally significant gain in CAL, WAG, and KTH was observed in 
both therapeutic groups (p < 0.05). Intergroup analysis re-
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vealed no statistically significant differences among study 
parameters between groups at any time point (p > 0.05). 
Conclusion: Based on the findings of this study, both L-PRF 
and A-PRF may be suggested as viable treatment options for 
the management of gingival recession in maxilla.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Gingival recession is described as apical migration of 
the free gingival margin relative to the cemento-enamel 
junction resulting in root exposure [1]. The prevalence of 
mid-buccal recession defects was 91.6% as indicated in a 
recent epidemiological study conducted by NHANES 
2020 [2]. Research in the South Indian population found 
approximately 40–68% of the subjects had at least one or 
more gingival recession defects [3, 4]. Gingival recession 
is often associated with dentinal hypersensitivity, aesthet-
ic issues, and also root caries. Periodontal plastic proce-
dures aim to achieve complete root coverage while en-
hancing aesthetics by integrating mucosa and keratinized 
gingiva with adjacent tissues.

Periodontal wound healing is a complex biological 
process consisting of multiple concurrent cellular events 
leading to repair or regeneration [5]. Platelets are the ini-
tial cells involved in the wound healing process. Upon 
activation, they release various bioactive molecules, cyto-
kines, and adhesive proteins stimulating inflammatory 
cells to populate in the surgical area thereby setting the 
pace for the wound healing process. The second-genera-
tion platelet concentrates are formed by natural polymer-
ization during centrifugation, resulting in a three-dimen-
sional fibrin architecture with equilateral junctions mim-
icking the extracellular matrix structure, offering 
flexibility and elasticity. These linked junctions facilitate 
the migration of cells, entrapment of cytokines, and their 
continuous release over a period of time provides an at-
mosphere for cells to function optimally [6, 7]. Leukocyte 
platelet-rich fibrin (L-PRF) is being extensively used in 
various aspects of the medical field including dentistry. 
However, due to high centrifugation force (3,000 rpm for 
10 min at 708 G) in L-PRF, cell populations shift to the 
bottom of the tubes, resulting in fewer desired cells in the 
procured PRF clot. The low-speed centrifugation concept 
led to the development of advanced platelet-rich fibrins 
(A-PRF, A-PRF+) [8]. A-PRF obtained by centrifugation 
protocol of 1,500 rpm for 14 min at 200 G yielded a po-
rous fibrin structure with larger interfibrinous space in-
corporating higher numbers of platelets and inflamma-

tory cells, evenly distributed all through the matrix releas-
ing significantly increased levels of certain growth factors 
such as vascular endothelial growth factor (VEGF), plate-
let-derived growth factor (PDGF), transforming growth 
factor-beta (TGF-β), insulin-like growth factor (IGF), 
and epidermal growth factor (EGF). A-PRF was found to 
contain increased levels of VEGF, responsible for angio-
genesis, monocytes as a source for bone morphogenetic 
proteins (BMPs), and fibronectin for extracellular matrix 
formation [9–11]. Various in vitro and in vivo studies 
have shown the positive outcomes with A-PRF in hard 
and soft tissue regeneration [12–16]. However, the poten-
tial benefit of A-PRF in management of gingival recession 
has not yet been established. The aim of this clinical study 
was to evaluate and compare the clinical efficacies of L-
PRF and A-PRF in the treatment of gingival recession de-
fects.

Materials and Methods

This study was conducted in the Department of Periodontol-
ogy, SRM Dental College, Chennai, from June 2021 to December 
2021. The sample size was calculated based on the results obtained 
by Koseoglu et al. [17]. Twenty-four recession defects were needed 
in order to obtain 80% power, with 5% alpha error. A total of 30 
recession sites were initially recruited to account for 20% drop out 
of subjects.

Systemically healthy individuals between the age of 18 and 65 
years who had isolated Miller’s class I and II recession defects with 
a minimum recession depth of 2 mm in the maxillary anteriors and 
premolars were included in this intervention. Individuals with a 
known history of platelet disorders, systemic conditions/diseases 
influencing the course of periodontal disease and therapy, such as 
diabetes mellitus, past history of periodontal therapy, and current 
smokers were exempted from the study. Written informed consent 
was obtained from all the willing participants. Figure 1 depicts the 
study design.

Clinical parameters such as recession height (RH), recession 
width (RW), width of attached gingiva (WAG), keratinized tissue 
height (KTH), and relative vestibular depth (RVD) were docu-
mented using a university of North Carolina-15 (UNC-15) peri-
odontal probe (Hu-Friedy) guided by a reference groove on a cus-
tomized composite stent. Scaling and root surface debridement 
were performed using ultrasonic scalers (Satelec P5 Newtron) and 
area-specific curettes (Hu-Friedy 1–2, 3–4, 5–6) and coronoplasty 
was done if needed. Recession sites with a minimum cervical abra-
sion depth of 1–2 mm (Fig. 2a, 3a) were restored with glass iono-
mer restorative cement (GC Fuji IX GP Extra) (Fig. 2b, 3b). Pa-
tients were called back after 4 weeks to determine compliance with 
oral hygiene practices and tissue response after completing cause-
related care. On the day of the surgical intervention, recession sites 
were randomly allocated into either one of the two study groups 
CAF + L-PRF or CAF + A-PRF using a labelled slip method.

Under local anaesthesia (2% lignocaine, 1:80,000 adrenaline), 
horizontal butt incisions were given at the mesial and distal aspects 
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(n = 15)
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(RH, RW, PPD, CAL, WAG, KTH, RC%)
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Dropouts = 0

(n = 15)
Documentation of clinical parameters

(RH, RW, PPD, CAL, WAG, KTH, RC%, Gingival
biotype, GTH, VAS-E, RES scores)
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(n = 15)
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(RH, RW, PPD, CAL, WAG, KTH, RC%, Gingival
biotype, GTH, VAS-E, RES scores)

Analysis

Excluded (n = 8 patients)
3 – not willing to participate
1 – anemia
4 – sites with multiple recession, restoration

Fig. 1. Flowchart showing the recruitment and therapeutic inter-
vention. CAF, coronally advanced flap; L-PRF, leukocyte platelet-
rich fibrin; A-PRF, advanced platelet-rich fibrin; RH, recession 
height; RW, recession width; PPD, probing pocket depth; CAL, 

clinical attachment level; WAG, width of attached gingiva; KTH, 
keratinized tissue height; RC%, root coverage percentage; GTH, 
gingival thickness; VAS-E, visual analogue scale-aesthetics; RES, 
recession aesthetic score.
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of the defect site at the base of interdental papillae near the CEJ, as 
previously recommended [18]. Two oblique vertical divergent in-
cisions were given at the end of these horizontal incisions extend-
ing up to the alveolar mucosa. The resultant trapezoidal flap was 
carefully elevated with a split-full-split approach. Muscle attach-
ments were detached with a blunt dissection. The interdental pa-
pillae coronal to the horizontal incisions were de-epithelialized 
(Fig. 2c, 3c). Thorough root surface debridement was done using 
area-specific curette (Hu-Friedy 1–2, 3–4, 5–6) and the flap was 
checked for coronal advancement.

Ten millilitres of intravenous blood was collected from the an-
tecubital vein of each subject. The PRF vacutainer tubes (Servi-
Dent) were transferred to the centrifuge without delay and centri-
fuged at 1,500 rpm for 14 min (200 G) for A-PRF (LABTECH-
Dentifuge) and 2,700 rpm for 12 min (708 G) for L-PRF (REMI 
R-8C Centrifuge), respectively [8, 10]. Centrifugation resulted in 
the formation of three layers, acellular platelet poor plasma at the 
top, a fibrin clot in the middle, and RBC at the bottom part. The 
clear supernatant fluid was discarded; PRF clots (Fig. 2d, 3d) were 
retrieved carefully and gently compressed to form membranes 
(Fig. 2d, 3d). The PRF membranes were adapted to the debrided 
root surface (Fig. 2e, 3e). Flaps were advanced coronally, secured 
with 4-0 vicryl sutures (Ethicon) (Fig. 2f, 3f), and the sites were 
protected with periodontal dressing (Coe-Pak).

The patients were prescribed amoxicillin 500 mg and 
paracetamol 500 mg every 8 h for 5 days. Patients were advised to 
refrain from brushing at the surgical sites for 4 weeks and to use 

0.12% chlorhexidine mouth rinse twice daily for 1 month. Patients 
were recalled after 2 weeks for suture removal. Healing was un-
eventful without any post-operative complications. Patients were 
further reviewed at the end of 1, 3, and 6 months. Figures 2a–g and 
3a–g depict the images of recession defects and the surgical inter-
vention with A-PRF and L-PRF, respectively. Figures 2h and 3h 
show the post-operative view of the surgically treated sites with 
CAF + A-PRF and CAF + L-PRF at 6 months, respectively.

Statistical Analysis
Statistical analysis was performed using Statistical Package for 

Social Science software (SPSS, version 17). Descriptive statistics of 
demographic and clinical parameters were expressed as mean and 
standard deviation except for gender, tissue biotype, and Miller’s 
class of recession. The Kolmogorov Smirnov test was used to de-
termine the normality of the data. Age, probing pocket depth 
(PPD), KTH, and RVD had a parametric distribution, while RD, 
RW, root coverage percentage, clinical attachment level (CAL), 
WAG, plaque index, gingival index, recession aesthetic score, and 
visual analogue scale-aesthetics (VAS-E) had a non-parametric 
distribution. Pearson χ2 analysis was used to identify significant 
differences in categorical parameters. For parametric and non-
parametric data, statistically significant differences in clinical pa-
rameters between and within study groups at different time points 
were investigated using the t test and Wilcoxon signed-ranks test, 
respectively. p ≤ 0.05 was considered statistically significant by 
these statistical tools.
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Fig. 2. Surgical intervention with CAF + A-PRF. a Class I gingival recession in relation to 13. b After restoration. 
c Flap elevation. d A-PRF clot and membrane preparation. e A-PRF adaptation. f Flap advancement and sutur-
ing. g Suture removal at 2 weeks. h Post-operative view at 6 months.
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Results

Table 1 depicts demographic information of recruited 
participants, clinical characteristics of the recession sites 
at baseline. There were no significant differences in the 
mean clinical parameters (RH, PPD, CAL, KTH, WAG, 
and RVD) between the study groups at baseline except 
for the mean RW (p = 0.033). The mean descriptive val-
ues of clinical parameters at 3 and 6 months and their 
significant variation from baseline within the study 
groups are shown in Tables 2 and 3, respectively. At 3 
months, there were no significant differences in the clin-
ical parameters (RH, RW, PPD, CAL, WAG, and RVD) 
between the groups except for the mean KTH (p = 0.016). 
The mean clinical parameters did not differ significantly 
between the treatment groups at 6 months. When com-
pared to the mean baseline values, the CAF + L-PRF and 
CAF + A-PRF sites showed statistically significant im-
provement in all clinical parameters at 6 months (Ta-
ble 3).

Discussion

The primary objective of this investigation was to as-
sess and compare the changes in RH. The secondary ob-
jectives included the comparison of changes in root cov-
erage percentage, RW, PPD, CAL, recession aesthetic 
score, and VAS scores between the study groups.

Thirty systemically healthy subjects presenting with 
isolated gingival recession defects were randomly treated 
with either CAF + L-PRF or CAF + A-PRF. From baseline 
to 6 months, a mean reduction in RH of 1.66 ± 0.09 mm 
and 2.1 ± 0.09 mm was observed in the CAF + L-PRF and 
CAF + A-PRF groups, respectively.

Numerous studies have been published on the efficacy 
of L-PRF in combination with CAF in management of 
gingival recession; we compared our treatment outcomes 
with results described in recent meta-analyses on the in-
tervention of multiple or isolated recession defects. An 
analysis of 3 randomized controlled trials (RCTs) con-
cluded that the average reduction in RH in the CAF + L-
PRF group ranged from 1.30 ± 0.5 mm to 2.53 ± 0.64 mm 
[19]. Another analysis of 4 RCTs reported a mean reduc-
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Fig. 3. Surgical intervention with L-PRF. a Class I gingival recession in relation to 23. b After restoration. c Flap 
elevation. d L-PRF clot and membrane preparation. e L-PRF adaptation. f Flap advancement and suturing.  
g Suture removal at 2 weeks. h Post-operative view at 6 months.
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tion of RH in the range of 1.30 ± 0.5 mm–3.44 ± 1.09 mm 
[20]. Similarly, a most recent meta-analysis by Rodas et 
al. [21] of 7 RCTs concluded that there is a mean reduc-
tion in RH within the limits of 1.07 ± 0.17 mm–3.56 ± 0.1 
mm in the CAF + L-PRF group [21]. The mean recession 
reduction obtained in the present study is in accordance 

with the results of above-mentioned studies. As there was 
only one case series reported studying outcomes of the 
CAF + A-PRF combination [22], we are unable to corre-
late our findings with other literature.

At 6 months, the mean root coverage percentage 
(MRC%) achieved in our study was 67.20 ± 32.81% and 

Table 1. Demographic details of the study participants and baseline clinical parameters

CAF + L-PRF CAF + A-PRF p value

Descriptive parameter
Age 41.20±4.96 46.13±8.74 0.068
Gender, n (%)

Male 15 (100) 3 (20)
0.000**Female 0 (0) 12 (80)

Clinical parameter
Class of gingival recession, n (%)

Class I 11 (73.3) 13 (86.7)
0.361

Class II 4 (26.7) 2 (13.3)
Tooth (site) involved, n (%)

Canines 5 (33.33) 7 (46.67)
–

1st premolars 7 (46.67) 5 (33.33)
2nd premolars 3 (20) 3 (20)

Gingival biotype, n (%)
Thick 1 (6.7) 1 (6.7)

1.000
Thin 14 (93.3) 14 (93.3)

RH 2.53±0.74 2.63±0.82 0.858
RW 3.43±0.63 3.93±0.70 0.033*
PPD 1.60±0.63 1.27±0.45 0.109
CAL 4.13±1.12 3.93±0.96 0.681
KTH 3.20±0.67 2.73±0.79 0.095
WAG 1.60±0.73 1.47±0.74 0.537
RVD 16.13±1.40 15.60±2.66 0.499

RH, recession height; RW, recession width; PPD, probing pocket depth; CAL, clinical attachment level; KTH, ke-
ratinized tissue height; WAG, width of attached gingiva; RVD, relative vestibular depth. * p < 0.05, ** p < 0.001.

Table 2. Clinical parameters at 3 months

Clinical 
parameter

CAF + L-PRF CAF + A-PRF Intergroup analysis 
p value

Baseline to 3 months intragroup 
analysis p value

CAF + L-PRF CAF + A-PRF

RH 0.87±0.834 0.53±0.915 0.186 0.001** 0.001**
RW 1.40±1.242 1.27±1.870 0.683 0.001** 0.001**
MRC% 67.20±32.81 81.66±28.21 0.206 –
PPD 1.07±0.258 1.07±0.258 1.000 0.001** 0.082
CAL 1.93±0.961 1.47±1.187 0.132 0.001** 0.001**
KTH 3.67±0.488 3.13±0.640 0.016* 0.029* 0.009*
WAG 2.53±0.640 2.07±0.704 0.063 0.004* 0.003*
RVD 15.40±1.056 14.93±2.604 0.525 0.006* 0.001**

Abbreviations as in Table 1. * p < 0.05, ** p < 0.001.
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81.66 ± 28.21% in CAF + L-PRF and CAF + A-PRF 
groups, respectively. In their respective meta-analysis, the 
MRC% obtained in our study is within the range stated 
by published meta-analyses of RCTs [20, 23, 24] on inter-
vention with CAF + LPRF and reported MRC% ranging 
from 72.7 to 100%. Though CAF + A-PRF treated sites 
had a greater MRC% at the end of 6 months in our study, 
no statistically significant difference was noted in com-
parison with the CAF + L-PRF group (p = 0.19). A total 
of 6 sites in L-PRF (40%) and 10 in the A-PRF group 
(66.66%) attained complete root coverage at the end of 6 
months, which is in agreement with a previous study [25].

Among the 15 enrolled sites in each group, 14 reces-
sion sites belonged to thin biotype at baseline. Twelve 
sites in the CAF + L-PRF and 9 sites in the CAF + A-PRF 
group had transformed into a thick biotype by the end of 
6 months. Significant reduction in mean PPD and gain in 
mean CAL values were noted from baseline to 6 months 
in both the study groups, respectively; this is consistent 
with observations of Rodas et al. [21].

An adequate zone of keratinized tissue was believed to 
be desirable as it acts as a resistant barrier to the inflamma-
tion induced by plaque, dissipates masticatory and func-
tional stresses, and enhances aesthetics and patient comfort 
[26]. There was a statistically significant gain in the KTH 
from baseline to 6 months with mean values of 0.47 ± 0.19 
mm and 0.54 ± 0.09 mm in CAF + L-PRF and CAF + A-PRF 
groups, respectively. Rodas et al. [21] reported a mean gain 

in KTH with a range of 0.38 ± 0.64 mm to 1.18 ± 0.19 mm 
among the RCTs on intervention with CAF + L-PRF.

Conclusion

Within the limitations of the current study, we ob-
served significant improvement in all the clinical param-
eters in both interventions suggesting the equivalent ther-
apeutic benefits of both CAF + L-PRF and CAF + A-PRF 
application in managing Miller’s class I and II maxillary 
recession defects. Though literature on in vitro studies on 
A-PRF shows greater growth factor content and even cel-
lular distribution than L-PRF, the clinical outcomes of the 
present study do not show any significant differences be-
tween the study groups. Outcomes of the current study 
could be strengthened by examining larger samples with 
a longer-term follow-up.

Statement of Ethics

This randomized, controlled clinical trial was conducted in ac-
cordance with the Helsinki Declaration and was approved by the 
Institutional Ethics Committee and the Scientific Review Board 
(SRMU/M&HS/SRMDC/2021/S/007). The study was registered in 
the Clinical Trial Registry, India (CTRI/2021/05/033564). The es-
sence of the research, possible risks, and benefits were explained to 
all eligible participants. Written informed consent was obtained 
from all willing participants.

Table 3. Clinical parameters at 6 months

Clinical parameter CAF + L-PRF CAF + A-PRF Intergroup analysis 
p value

Baseline to 6 months intragroup 
analysis p value

CAF + L-PRF CAF + A-PRF

Gingival biotype
Thick 12 9

0.232 –Thin 3 6
RH 0.87±0.834 0.53±0.915 0.186 0.001** 0.001**
RW 1.40±1.242 1.27±1.870 0.683 0.001** 0.001**
MRC% 67.20±32.81 81.66±28.21 0.190 –
PPD 1.07±0.258 1.07±0.258 1.000 0.001** 0.082
CAL 1.93±0.961 1.47±1.187 0.132 0.001** 0.001**
KTH 3.67±0.488 3.27±0.704 0.081 0.029* 0.001**
WAG 2.60±0.507 2.13±0.743 0.073 0.002** 0.002*
RVD 15.40±1.05 15.00±2.53 0.577 0.006* 0.003*
VAS-E 8.67±0.900 8.47±1.457 0.880 –
RES 8.27±1.43 9.00±1.46 0.130

RH, recession height; RW, recession width; RC%, root coverage percentage; PPD, probing pocket depth, CAL, clinical attachment level; 
KTH, keratinized tissue height; WAG, width of attached gingiva; RVD, relative vestibular depth; VAS-E, visual analogue scale-aesthetics; RES, 
recession aesthetic score. * p < 0.05, ** p < 0.001.
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