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Abstract

Background
The present study evaluated the additive outcome of Plasma Rich in Growth Factor (PRGF) combined
with the Double Laterally Sliding Bridge Flap (DLSBF) procedure for treatment of mandibular anterior
recession defects

Methodology:
Ninety-five defects in thirty patients aged 25–60 years with Miller’s class I and II gingival recession in
mandibular anterior teeth were recruited. 50 gingival recession sites in fifteen patients were managed
with DLSBF + PRGF (test group), while 45 recession sites in 15 patients were managed with DLSBF
alone. Clinical parameters, including the width of keratinized gingiva (WKG), relative attachment level
(RAL), recession depth (RD), recession width (RW), probing pocket depth (PPD), gingival thickness (GT)
and percentage of root coverage (PRC), were evaluated at all follow-ups of 3 and 6 months. Patient
reported outcomes (PRO), including postoperative pain, swelling, and bleeding, were also assessed. The
statistical analysis was done using the paired t-test, Mann-Whitney U test and the Wilcoxon signed-rank
test, with a statistical significance set at p < 0.05.

Results
Compared with DLSBF alone, the DLSBF + PRGF group demonstrated marked improvements in RAL (p = 
0.049), GT (p < 0.001) and PRC (p = 0.019) after 6 months. PRC was significantly greater in the DLSBF + 
PRGF group (72.83 ± 20.53%) than in the DLSBF group (64.63 ± 21.03%). Moreover, the adjunctive use of
PRGF was linked with significantly lower postoperative pain, bleeding and swelling during the early
healing period.

Conclusion
The adjunctive use of PRGF with the DLSBF technique improved clinical outcomes in multiple gingival
recession treatments compared with DLSBF alone. PRGF enhanced the gingival thickness, attachment
gain and root coverage while decreasing the postoperative morbidity, suggesting that it is a valuable
biological adjunct for periodontal root coverage procedures.

Introduction
Gingival recession is the shift of the gingival margin from its position on the crown to a location apical to
the cement-enamel junction (CEJ), resulting in the oral exposure of the root. It is quite prevalent among
individuals across all age groups and ethnicities, with a reported prevalence exceeding 60% in the
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general population. Untreated gingival recession can lead to pain, dentinal hypersensitivity, root caries,
plaque retention, gingival bleeding and compromised aesthetics, which can negatively affect the
patients’ well-being and oral health-related satisfaction [1].

Among these consequences, aesthetic concerns have gained more importance with the growing patient
demand for minimally invasive and aesthetically pleasing periodontal therapy. Subsequently, the
objectives of contemporary mucogingival surgery have changed beyond achieving root coverage alone
to restoring a harmonious gingival contour and more favorable tissue aesthetics [2]. Acknowledging this
shift in the treatment philosophy, the American Academy of Periodontology (AAP) introduced the term
“Periodontal plastic surgery” to replace “Mucogingival surgery,” highlighting procedures aimed at
correcting or eliminating developmental, traumatic and anatomical defects of the gingiva and alveolar
mucosa [3, 4].

Gingival recession has a multifactorial etiology. Anatomical and morphological factors include thin
periodontal phenotype, alveolar bone dehiscence, tooth position, inadequate keratinized tissue and root
prominence, which predispose to recession. Functional and environmental factors such as traumatic
tooth brushing, occlusal and non-occlusal parafunctional habits, orthodontic tooth movement, high
frenal attachment, smoking, poorly contoured restorations, periodontitis, plaque-induced inflammation,
systemic conditions and advancing age further influence its development [5–7]. Numerous
classifications have been proposed to classify the gingival recession defects. Miller’s classification is the
most extensively used due to its prognostic value for root coverage procedures. Recently, the 2017 World
Workshop introduced a revised classification based on the extent of the interproximal attachment loss,
gingival phenotype and the characteristics of the exposed root surface, replacing the term periodontal
biotype with periodontal phenotype to better replicate the clinical presentation.

Traditionally, successful root coverage was defined by complete root coverage, absence of inflammation
or bleeding on probing, shallow probing depths and increased width of attached gingiva. However,
current treatment outcomes increasingly highlight patient-reported outcome measures (PROMs),
consisting of postoperative pain, aesthetics, comfort and patient satisfaction, alongside traditional
clinical parameters [7]. The importance of attached gingiva in maintaining and aiding in optimal oral
hygiene and gingival health is a highly debated topic in the literature. While early reports suggest that
adequate attached gingiva is important for maintaining plaque control and gingival health, further
investigations reported that periodontal stability can also be maintained in areas with minimal attached
gingiva, only if meticulous oral hygiene is practiced [8, 9]. Yet, inadequate attached gingiva, shallow
vestibular depth, aberrant frenal attachment and gingival recession continue to characterize important
mucogingival problems requiring surgical intervention.

Various surgical methods are listed for the treatment of gingival recession in the periodontal literature.
The lateral sliding flap marked the start of root coverage procedures, followed by modifications including
the double papilla flap, free gingival graft, connective tissue graft (CTG) and coronally advanced flap
(CAF) techniques [10–13]. Presently, CAF + CTG is the gold standard owing to its predictable recession
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coverage and superior long-term stability [14]. However, CTG requires a second surgical site which
increase patient morbidity, postoperative discomfort and limits treatment in cases with insufficient
donor tissue. Moreover, CAF alone is contraindicated when the apical keratinized tissue is less than 1
mm, the vestibule is shallow or a high frenal attachment is present.

These limitations are especially common in the mandibular anterior region, where reduced attached
gingiva and a shallow vestibule often complicate root coverage procedures. In such situations, the
DLSBF offers an attractive single-stage alternative by simultaneously augmenting the width of the
attached gingiva and coronally repositioning the gingival margin. The technique combines the principles
of the CAF with the modified Edlan-Mejchar vestibuloplasty, offering improved patient comfort,
decreased surgical morbidity and favorable aesthetic outcomes, especially in Miller’s Cl I and II
recession defects with intact interdental hard and soft tissues [15].

Recently, Autologous Platelet Concentrates (APC) have emerged as valuable biological adjuncts for
promoting periodontal wound healing and regeneration [16, 17]. Among them, PRGF is a first-generation
APC that contains growth factors like vascular endothelial growth factor (VEGF), Fibroblast growth
factor (FGF), platelet-derived growth factor (PDGF) and many more. which collectively promotes
angiogenesis, fibroblast proliferation, collagen synthesis and tissue regeneration [18–20]. Unlike the
conventional platelet-rich plasma preparations, PRGF is leukocyte-free and hence reduces the release of
pro-inflammatory cytokines. Activation with calcium chloride initiates fibrin polymerization and
sustained release of growth factors that enhance soft tissue healing [21]. Experimental studies have
demonstrated that PRGF enhances proliferation and differentiation of gingival fibroblasts and
osteoblasts and may exert greater stimulatory effects on gingival fibroblasts than platelet-rich fibrin
(PRF) [22, 23].

The adjunctive use of PRGF in root coverage procedures has shown encouraging results. A study [24]
compared CAF combined with PRGF to CAF alone and reported greater mean root coverage after three
months in the PRGF group (61 ± 23.5%) than in the CAF-alone group (43 ± 34.9%), although both groups
demonstrated significant improvements from baseline, with no significant difference in the width of
keratinized tissue. This improvement could be attributed to the nuanced effect of PRGF on the
proliferation of gingival fibroblasts [25].

Considering the biological potential of PRGF and the clinical advantages of DLSBF in managing
recession defects with inadequate attached gingiva and shallow vestibules, the purpose of the present
comparative clinical study was to compare the clinical efficacy of DLSBF with and without PRGF for the
management of gingival recession in the mandibular anterior teeth.

Materials and Methods

Study Design and Ethical Approval
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This comparative clinical study was carried out in the Department of Periodontics, Institute of Dental
Sciences, Bhubaneswar, India, between August 2020 and December 2022. The study was carried out in
adherence to the Declaration of Helsinki (1975, revised 2000) and was granted approval by the
Institutional Ethics Committee (Registration No. DRI/IMS_SH/SOA/18122/2020). All participants were
informed about the study and formal written consent was obtained before recruitment.

A priori calculation of sample size indicated that a minimum of 40 recession sites per group would
provide 80% power to detect a 1-mm difference in RAL between the groups at a significance level of p ≤ 
0.001. 50 recession sites were to be included in each group to compensate for possible dropouts.

Study Population
Fifty systemically healthy patients presenting with multiple gingival recession defects in the mandibular
anterior sextant were screened. Participants fulfilling the eligibility criteria were assigned to both groups
at random. A single experienced operator performed all the surgeries while clinical measurements were
recorded by a calibrated examiner.

Inclusion Criteria
* Patients aged 20–45 years.

* Presence of at least two Miller’s Class I or II gingival recession defects in the mandibular anterior
sextant.

* Systemically healthy individuals.

* Good oral hygiene with Plaque Index (PI) < 1.5 and Oral Hygiene Index (OHI) score < 1.

Exclusion Criteria
* Previous periodontal surgery at the study site.

* Antibiotics taken within the last 3 months.

* Patients having cervical restorations or root caries.

* Tobacco smoking or smokeless tobacco use.

* Systemic diseases such as diabetes mellitus or hypertension.

* Medications associated with gingival enlargement.

* Presence of trauma from occlusion.
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Treatment Groups
The recession defects were randomly assigned:

DLSBF + PRGF group (n = 50 sites in 15 patients): Double Lateral Sliding Bridge Flap combined with
PRGF.

DLSBF group (n = 45 sites in 15 patients): Double Lateral Sliding Bridge Flap alone.

Preparation of PRGF
Venous blood (10 mL) was drawn into collection tubes containing anticoagulant (3.8% sodium citrate)
and subjected to centrifugation using the PRGF-Endoret® System V (BTI Biotechnology Institute, Vitoria-
Gasteiz, Spain). Centrifugation of the samples was done at 580 × g for 8 minutes, yielding two plasma
fractions. Fraction 2 (F2) consisted of the 2 mL plasma layer immediately above the buffy coat and was
used for clinical application. The Fraction 1 (F1) consisted of the remaining plasma. PRGF was activated
immediately before application using 10% calcium chloride (0.2 mL), causing fibrin clot formation and
growth factor release.

Clinical Parameters
All clinical parameters were measured using a UNC-15 periodontal probe. The clinical examinations were
performed at baseline, 3 months and 6 months. The following parameters were recorded:

Plaque Index (PI) [26].

Gingival Index (GI) [27].

Relative Attachment Level (RAL), measured from a customized acrylic stent to the base of the
periodontal pocket.

Probing Depth (PD).

Gingival Recession Depth (RD), measured from the cementoenamel junction (CEJ) to the gingival
margin.

Gingival Recession Width (RW), measured 1 mm apical to the CEJ in the mesiodistal direction.

Width of Keratinized Gingiva (WKG)

Percentage of Root Coverage (PRC)

Gingival Thickness (GT), assessed by direct transgingival probing and categorized as thin (< 1.5
mm) or thick (≥ 1.5 mm).

Patient-reported outcomes (pain, swelling, and bleeding) were also recorded postoperatively.

Pre-surgical Phase
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Following enrolment, all participants were subjected to full-mouth scaling and root planing (SRP)
followed by standardized oral hygiene measures instruction. Re-evaluation was performed four weeks
later before surgical intervention.

Surgical Procedure
Adequate anesthesia was obtained at the site of the treatment before the surgical procedure. The
gingival recession defects in both treatment groups were treated with the DLSBF procedure, which
combined the modified Edlan-Mejchar vestibuloplasty with CAF. For DLSBF, a horizontal incision was
placed parallel to the mucogingival junction at a distance corresponding to at least twice the recession
height plus 2 mm to ensure an adequately vascularized flap. A partial-thickness flap was then raised in a
corono-apical direction, followed by a second horizontal periosteal incision 2–4 mm apical to the first.
Crevicular incisions were made around the involved teeth, the papillae were de-epithelialized, and the
remaining attached gingiva was released to allow tension-free coronal advancement.

Following meticulous root planing, 24% ethylenediaminetetraacetic acid (EDTA) was applied to the
exposed root surface for conditioning. In the test group, PRGF was laid down over the conditioned root
before flap advancement. Further, the flap was advanced coronally and steadied with 6 − 0 Vicryl
sutures. The surgical site was then protected with a periodontal dressing (Coe-Pak™, GC America, Alsip,
IL, USA).

Postoperative Care
Patients received diclofenac sodium (50 mg) along with paracetamol (325 mg) two times daily for three
days and no systemic antibiotics were prescribed. Participants were instructed to consume a soft, cold
diet during the first postoperative day, avoid trauma or lip retraction at the surgical site, and maintain
plaque control by rinsing twice daily with 0.12% chlorhexidine gluconate beginning 30 minutes after
tooth brushing until mechanical plaque control resumed. After periodontal dressing removal, patients
were advised to use a soft-bristled toothbrush and follow the Charter's brushing technique [28].

The patients were instructed to report after one week for suture removal. Professional supragingival
scaling and regular oral hygiene instructions were provided at every follow-up visit.

Follow-up and Outcome Assessment
Postoperative pain was assessed on the day of surgery (Day 1) and on Days 3, 7, and 10 using patient-
reported outcomes. Swelling and bleeding were evaluated on Days 3, 7, and 10. Clinical periodontal
parameters were reassessed at 3 and 6 months after surgery by the blinded examiner using the same
standardized measurement protocol.

Statistical analysis
Statistical Package for the Social Sciences (SPSS) software (Version 15.0; IBM/SPSS Inc., Chicago, IL,
USA) was used for analysis. All clinical parameters were expressed as mean ± standard deviation (SD).
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The primary outcome measures were reduction in RD, RW, PRC, while the secondary outcome measure
was the increase in WKG. Additional clinical parameters assessed included PD, RAL and GT. Intra-group
comparisons between the baseline and 6-month follow-up were performed using the paired *t*-test for
normally distributed data and the Wilcoxon signed-rank test for non-normally distributed variables.
Intergroup comparisons were carried out using the independent Mann-Whitney U test where appropriate.
All the clinical parameters were compared both within and between the groups. Mean changes from
baseline were tested against the null hypothesis and all the enrolled participants completed the study. A
statistically significant difference was reported when p < 0.05.

Results
Demographic Patient Data:

Among all enrolled patients, only 30 patients completed the study till the last follow-up. The DLSBF group
consisted of 15 patients with 45 recession sites managed using the DLSBF alone, while the DLSBF +
PRGF group consisted of 15 patients with 50 recession sites managed using DLSBF in combination with
PRGF (Figure 1). The baseline demographic characteristics and clinical parameters were matched in the
two groups, with no significant differences observed at baseline (Table 1). 

Variable

(mean ± SD)

DLSBF + PRGF Group
(15 patients, 50 sites)

DLSBF Group
(15 patients, 45 sites)

P value

Age (years) 29.93 ± 5.82 27.40 ± 6.39 0.73

Gender, n Male: 6 (40.0%)
 Female: 9 (60.0%)

Male: 12 (80.0%)
 Female: 3 (20.0%)

0.026*

PPD (mm) 1.72 ± 0.45 1.78 ± 0.56 NS

RAL (mm) 7.90 ± 0.76 7.80 ± 0.96 NS

GI 1.94 ± 0.31 1.64 ± 0.48 NS

PI 2.01 ± 0.47 1.87 ± 0.63 NS

RD (mm) 3.18 ± 0.60 3.09 ± 0.73 NS

RW (mm) 1.90 ± 0.46 1.68 ± 0.63 NS

WKG (mm) 1.44 ± 0.76 1.60 ± 0.50 NS

GT (mm) 1.04 ± 0.20 1.22 ± 0.42 NS

Tooth type, n (%) Central incisor: 28 (56.0%)
 Lateral incisor: 21 (42.0%)
 Canine: 1 (2.0%)

Central incisor: 29 (64.4%)
 Lateral incisor: 14 (31.1%)
 Canine: 2 (4.4%)

0.46
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SD, standard deviation; PPD, probing pocket depth; RAL, relative attachment level; GI, gingival index; PI,
plaque index; RD, recession depth; RW, recession width; WKG, width of keratinized gingiva; GT, gingival
thickness; NS, not statistically significant.

Table 1: Baseline demographic and clinical characteristics of the study participants 

Intergroup Comparisons

DLSBF + PRGF group showed marked improvements compared to the DLSBF-alone group in RAL (p =
0.001), WKG p = 0.006, GT (p < 0.001) and PRC (p = 0.005) at the end of 3-month follow-up (Table 2). 

At 6 months, significantly better outcomes in the DLSBF + PRGF group were seen for RAL (p = 0.049), GT
(p < 0.001) and PRC (p = 0.019). Although both groups showed improvement in RW, the between-group
difference was not statistically significant (p = 0.228), indicating comparable reduction in recession
width following treatment (Tables 2 and 3).

The changes in clinical parameters from baseline to 3 and 6 months are presented in Table 3. Compared
with DLSBF alone, the adjunctive use of PRGF resulted in greater gains in RAL, WKG, and GT, together
with a greater reduction in RD at both follow-up intervals. 
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Clinical
Parameter

Group n
(sites)

3 Months
(Mean ± SD)

6 Months
(Mean ± SD)

Within-group
P value

WKG (mm) DLSBF + PRGF 50 3.86 ± 0.69 3.50 ± 0.68 <0.001*

DLSBF 45 3.44 ± 0.55 3.20 ± 0.66 <0.001*

Intergroup P
value

0.002* 0.069 —

RAL (mm) DLSBF + PRGF 50 4.76 ± 0.72 5.32 ± 0.82 <0.001*

DLSBF 45 5.37 ± 0.94 5.71 ± 1.03 <0.001*

Intergroup P
value

0.001* 0.049* —

PPD (mm) DLSBF + PRGF 50 1.30 ± 0.46 1.36 ± 0.49 0.564

DLSBF 45 1.49 ± 0.55 1.47 ± 0.63 1.000

Intergroup P
value

0.085 0.527 —

RD (mm) DLSBF + PRGF 50 0.50 ± 0.61 0.96 ± 0.73 <0.001*

DLSBF 45 0.87 ± 0.69 1.16 ± 0.80 <0.001*

Intergroup P
value

0.856 0.845 —

RW (mm) DLSBF + PRGF 50 0.24 ± 0.43 0.56 ± 0.50 <0.001*

DLSBF 45 0.38 ± 0.49 0.51 ± 0.51 <0.001*

Intergroup P
value

0.148 0.653 —

GT (mm) DLSBF + PRGF 50 2.36 ± 0.53 2.50 ± 0.61 <0.001*

DLSBF 45 1.40 ± 0.50 1.13 ± 0.34 <0.001*

Intergroup P
value

<0.001* <0.001* —

PRC (%) DLSBF + PRGF 50 85.50 ± 17.32 72.83 ± 20.53 0.001*

DLSBF 45 73.33 ± 20.46 64.63 ± 21.03 0.012*

Intergroup P
value

0.005* 0.019* —

WKG, width of keratinized gingiva; RAL, relative attachment level; PPD, probing pocket depth; RD,
recession depth; RW, recession width; GT, gingival thickness; PRC, percentage of root coverage.

Table 2: Intra-group and intergroup comparison of clinical parameters at 3 and 6 months after treatment
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Clinical
Parameter

Time
Point

Group n
(sites)

Mean
Change
± SD

Intergroup
P value

Intragroup
P value
(DLSBF)

Intragroup
P value
(DLSBF +
PRGF)

RAL gain
(mm)

3
months

DLSBF 45 2.42 ±
1.16

0.002* 0.011* <0.001*

DLSBF
+
PRGF

50 3.14 ±
0.93

6
months

DLSBF 45 2.09 ±
1.24

0.039* — —

DLSBF
+
PRGF

50 2.58 ±
0.95

WKG gain
(mm)

3
months

DLSBF 45 1.84 ±
0.42

<0.001* 0.008* <0.001*

DLSBF
+
PRGF

50 2.42 ±
0.88

6
months

DLSBF 45 1.60 ±
0.50

0.006* — —

DLSBF
+
PRGF

50 2.06 ±
0.84

RD
reduction
(mm)

3
months

DLSBF 45 2.22 ±
0.64

0.002* 0.003* <0.001*

DLSBF
+
PRGF

50 2.68 ±
0.62

6
months

DLSBF 45 1.93 ±
0.58

0.027* — —

DLSBF
+
PRGF

50 2.22 ±
0.68

RW
reduction
(mm)

3
months

DLSBF 45 1.31 ±
0.56

0.005* 0.014* <0.001*

DLSBF
+
PRGF

50 1.66 ±
0.56

6
months

DLSBF 45 1.18 ±
0.58

0.228 — —
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DLSBF
+
PRGF

50 1.34 ±
0.52

GT gain
(mm)

3
months

DLSBF 45 0.18 ±
0.78

<0.001* 0.005* 0.071

DLSBF
+
PRGF

50 1.32 ±
0.55

6
months

DLSBF 45 −0.09 ±
0.60

<0.001* — —

DLSBF
+
PRGF

50 1.46 ±
0.61

RAL, relative attachment level; WKG, width of keratinized gingiva; RD, recession depth; RW, recession
width; GT, gingival thickness; SD, standard deviation

Table 3: Intergroup comparison of changes in clinical parameters and intragroup comparisons following
treatment 

Patient-Reported Outcomes

Postoperative Pain

The mean postoperative pain scores in the DLSBF group were 2.67 ± 3.13, 2.13 ± 3.25, 0.93 ± 1.67, and
0.27 ± 0.46 on postoperative Days 1, 3, 7, and 10, respectively. Corresponding values for the DLSBF +
PRGF group were 0.93 ± 1.66, 0.53 ± 1.41, 0.00 ± 0.00, and 0.00 ± 0.00.

Although pain values were consistently lower in the DLSBF + PRGF group throughout the postoperative
period, a statistically significant intergroup difference was observed only on Day 10 (p = 0.003), whereas
differences at Days 1, 3, and 7 were not statistically significant (Table 4).

Postoperative Bleeding

The mean bleeding scores in the DLSBF group were 2.00 ± 0.93, 1.13 ± 0.74, and 0.27 ± 0.46 on
postoperative Days 3, 7, and 10, respectively. In comparison, the DLSBF + PRGF group exhibited lower
bleeding scores of 0.87 ± 0.92, 0.00 ± 0.00, and 0.00 ± 0.00 at the corresponding time points.

Statistically significant reductions in postoperative bleeding were observed in the PRGF group on Days 3
(p = 0.003) and 7 (p < 0.001). By Day 10, bleeding had almost completely resolved in both groups, and
the intergroup difference was no longer clinically meaningful (Table 4).

Postoperative Swelling
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The mean swelling scores in the DLSBF group were 2.27 ± 1.34, 0.87 ± 0.99, and 0.27 ± 0.59 on
postoperative Days 3, 7, and 10, respectively, whereas the corresponding scores in the DLSBF + PRGF
group were 1.07 ± 0.80, 0.40 ± 0.63, and 0.27 ± 0.46.

Although postoperative swelling was consistently lower in the DLSBF + PRGF group, the differences
between groups were not statistically significant at Days 3, 7, or 10 (Table 4).

Outcome Time Point DLSBF + PRGF (n = 15)

Mean ± SD

DLSBF (n = 15)

Mean ± SD

p-value

Pain (VAS) Day 1 0.93 ± 1.66 2.67 ± 3.13 0.110

Day 3 0.53 ± 1.41 2.13 ± 3.25 0.055

Day 7 0.00 ± 0.00 0.93 ± 1.67 0.035*

Day 10 0.00 ± 0.00 0.27 ± 0.46 0.003*

Bleeding Day 3 0.87 ± 0.92 2.00 ± 0.93 0.003*

Day 7 0.00 ± 0.00 1.13 ± 0.74 <0.001*

Day 10 0.00 ± 0.00 0.27 ± 0.46 0.035*

Swelling Day 3 1.07 ± 0.80 2.27 ± 1.34 0.010*

Day 7 0.40 ± 0.63 0.87 ± 0.99 0.178

Day 10 0.27 ± 0.46 0.27 ± 0.59 0.757

VAS, Visual Analogue Scale; SD, standard deviation. 

p < 0.05 indicates statistical significance.

Table 4: Comparison of patient-reported postoperative outcomes between the DLSBF + PRGF and DLSBF
groups 

Intra-group Comparisons

Both treatment groups demonstrated significant clinical improvements from baseline to 3 and 6 months.
A statistically significant reduction in RD was observed following treatment (p < 0.05). Significant gains
were also recorded in RAL, WKG and PRC in both groups (p < 0.001). PD remained stable throughout the
study, indicating maintenance of periodontal health following both treatment modalities.

Discussion
Gingival recession is a multi-causal condition characterized by apical shift of the marginal gingiva
leading to oral exposure of the root that may result in dentin hypersensitivity, root caries, increased
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plaque accumulation, and aesthetic concerns, thereby negatively affecting patients' quality of life [29]. Its
prevalence increases with age and is influenced by ethnicity, tooth location, periodontal phenotype,
traumatic tooth brushing, inadequate alveolar bone support, thin gingival tissues, tooth malposition, and
other local anatomical factors [30–33]. Although several studies have investigated the adjunctive use of
PRGF with different root coverage procedures, no previous study has evaluated its use in combination
with DLSBF. As far as we know, our study is probably the first to compare the clinical efficacy of DLSBF
with and without PRGF for the management of Miller Class I and II gingival recession defects.

The present comparative clinical study demonstrated significant clinical improvements in both treatment
groups over a period of 6 months. However, the use of PRGF as an adjunct resulted in significantly
superior gains in the RAL, WKG, GT, RD and PRC. These findings suggest that PRGF improves the
regenerative potential of DLSBF and enhances overall clinical outcomes.

The biological rationale for these findings is supported by the unique properties of PRGF. Unlike
conventional platelet-rich plasma preparations, PRGF is obtained through controlled slow centrifugation,
allowing effective separation of the platelet-rich plasma while removing leukocytes, therefore reducing
the release of pro-inflammatory cytokines [34–37]. A fibrin scaffold is formed by activated PRGF that
steadily releases growth factors, including PDGF, VEGF and FGF over several days. These bioactive
molecules promote neo-vascularization, collagen production, matrix synthesis, thereby helping
maturation of tissues, leading to accelerated soft tissue healing and regeneration [38, 39].

The findings of our study were in accordance with those of Ahrari et al. [40], who reported significantly
superior improvements in the RAL, RD, WKG, and PRC when PRGF was used in conjunction with the
tunnel technique compared with the tunnel technique alone. Likewise, Jenabian et al. [41] reported
significant improvements in RD, CAL, GT and keratinized tissue width following the use of PRGF as an
adjunct with CTG and CAF; however, the PD remained unchanged.

On the contrary, Abolfazi et al. [42] observed significant improvements in both treatment groups after the
use of PRGF with a double pedicle graft but reported no significant differences between groups at 1-, 3-
and 6- month follow-up. Similarly, Lafzi et al. [43] found no additional benefits of PRGF when compared
with CTG and CAF. These discrepancies may be attributed to differences in surgical techniques, defect
characteristics, baseline tissue dimensions, sample size, PRGF preparation protocols, and duration of
follow-up.

The greater decrease in recession depth seen in the present study as compared with the reports by
Jenabian et al. [41] and Lafzi et al. [43] may be related to the surgical characteristics of the DLSBF
technique. Furthermore, despite a considerably lower baseline width of keratinized gingiva than that
reported in previous studies, a significant increase in keratinized tissue was achieved in both treatment
groups, indicating that the DLSBF technique itself effectively augments keratinized tissue, while PRGF
further enhances soft tissue maturation.
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The mean PRC achieved in this study (85.5% in the DLSBF + PRGF group and 72.8% in the DLSBF group)
was higher than that reported by Jenabian et al. [41] and comparable to the favorable outcomes reported
in previous studies evaluating platelet concentrates in root coverage procedures [43, 44]. A key finding of
our study was the significantly increased gain in GT observed in the PRGF group at the 6-month follow-
up. An increase in GT suggests predictability of root coverage outcomes and a lower likelihood of
recession recurrence when observed over a long-term period.

An important finding of this study was the significantly better increase in GT observed in the PRGF group
at 6 months. Increased GT has been linked to enhanced long-term stability of root coverage procedures
and reduced risk of recession recurrence. The steady release of growth factors from the PRGF fibrin
matrix likely contributed to improved fibroblast proliferation, soft tissue maturation and collagen
deposition, therefore explaining the favorable increase in GT. These findings are similar to the previous
evidence showing the regenerative capability of Autologous platelet concentrates in periodontal plastic
surgery and periodontal regeneration [45–50].

The present study has certain limitations, such as the follow-up period being limited to six months and
including only Miller’s Class I and II recession defects, confining extrapolation of the findings to more
advanced recession defects. Moreover, histological evaluation was not performed; hence, true
periodontal regeneration and the nature of the attachment obtained could not be confirmed. Future
randomized clinical trials (RCTs) with larger sample sizes, extended follow-up periods, inclusion of Cairo
recession types, and histological or advanced imaging assessments are required to confirm the
predictability and biological benefits of PRGF used as an adjunct to DLSBF.

Conclusion
The use of PRGF with DLSBF showed better clinical outcomes when compared with DLSBF alone for the
management of Miller’s Class I and II gingival recession defects. The addition of PRGF improved the
PRC, RAL, GT and WKG significantly, while providing enhanced postoperative healing and patient
comfort. These findings suggest that PRGF is a favorable biological adjunct for periodontal plastic
surgery and may facilitate more consistent treatment outcomes and patient acceptance of root
coverage procedures, especially in anatomically challenging mandibular anterior recession defects.
Further well-designed RCTs with extended follow-up in more patients and histological evaluation are
required to assess the long-term regenerative potential of PRGF in periodontal plastic surgery.
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Representative clinical photographs of the double laterally sliding bridge flap (DLSBF) procedure with
and without platelet-rich growth factors (PRGF). (a–d) DLSBF + PRGF group: preoperative view, flap
elevation, PRGF membrane placement, and 6-month postoperative outcome. (e–h) DLSBF group:
preoperative view, flap elevation, flap stabilization with sutures, and 6-month postoperative outcome
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