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Abstract:

Achieving predictable wound healing after periodontal flap surgery remains a clinical challenge despite advances in regenerative
therapy. Therefore, it is of interest to compare the effectiveness of concentrated growth factor (CGF) and platelet-rich fibrin (PRF)
membranes in enhancing post-operative wound healing in 14 patients with Stage IIl Grade B periodontitis. Early wound healing and
post-operative pain were assessed on the seventh post-operative day using the Early Wound Healing Index (EWHI) and Visual
Analogue Scale (VAS). The CGF group demonstrated significantly better early wound healing than the PRF group (EWHI: 4.14 vs.
3.29; p=0.045), while post-operative pain was comparable between the groups (VAS: 3.86 vs. 4.00; p=0.829). Thus, data shows the CGF
membrane may provide superior early periodontal wound healing following flap surgery, although larger randomized clinical trials
are required to confirm its clinical benefits.

Keywords: Concentrated growth factor (CGF) membrane, platelet-rich fibrin (PRF) membrane, periodontal dressing, wound healing
index, Visual Analogue Scale (VAS), epithelialization

Background:
In recent years, a variety of surgical techniques and biomaterials
have been employed for the regeneration of oral and
maxillofacial tissues, including xenografts, allografts, synthetic
grafts, enamel matrix derivatives, growth factors and various
combinations thereof [1]. Among these, platelet-based therapies
have gained increasing attention in regenerative medicine due to
their rich content of bioactive molecules. Platelets release a range
of growth factors essential for key regenerative processes such as
angiogenesis, cellular proliferation, differentiation and
migration, all of which contribute significantly to tissue repair
and regeneration [2]. Autologous platelet concentrates (APCs)
are prepared by centrifuging venous blood at varying speeds,
with or without the use of thrombin and anticoagulants. This
process results in the formation of a fibrin clot enriched with
platelets and leukocytes [3]. The three main types of APCs are
platelet-rich plasma (PRP), platelet-rich fibrin (PRF) and
concentrated growth factor (CGF). PRF, first introduced by
Choukroun et al. in France in 2001 [4], is considered a second-
generation platelet concentrate. Unlike PRP, PRF does not
require anticoagulants or bovine thrombin, making it more
biocompatible. It forms a three-dimensional fibrin matrix that
promotes wound healing through enhanced angiogenesis,
epithelial cell proliferation and neovascularization [5]. In 2006,
Sacco et al. developed Concentrated Growth Factor (CGF) using
a specialized centrifuge (Medifuge, Silfradent SRL, Italy). This
technique involves centrifuging blood samples at variable and
controlled speeds, resulting in the formation of a fibrin matrix
that is larger, denser and richer in growth factors compared to
that produced by Platelet-Rich Fibrin (PRF) or Platelet-Rich
Plasma (PRP) [6]. According to Sohn et al., Concentrated Growth
Factors (CGFs) exhibit greater structural integrity than Platelet-
Rich Plasma (PRP), as they do not disintegrate rapidly upon
application. Instead, the dense fibrin gel matrix of CGFs
undergoes gradual remodeling, mimicking the natural healing

process of a blood clot. This sustained architecture supports
synergistic growth factor activity, prolongs their biological
effects and promotes osteogenic differentiation and cellular
proliferation. Furthermore, CGFs enhance wound stability and
serve as an effective scaffold, facilitating cytokine binding and
cellular migration [7]. Therefore, it is of interest to evaluate and
compare the healing outcomes of Concentrated Growth Factor
(CGF) and Platelet-Rich Fibrin (PRF) membranes following
periodontal flap surgery.

Methods and Materials:

This study included patients who reported to the Department of

Periodontics at our institution between July and December 2023.

A total of 14 patients, aged between 35 and 60 years, were

enrolled.

[1] Inclusion criteria were as follows: patients diagnosed with
Stage III, Grade B periodontitis according to the 2017
Classification of Periodontal and Peri-Implant Diseases and
Conditions, presenting with residual periodontal pockets (=
5 mm) after completion of non-surgical periodontal therapy;
systemically healthy individuals; and cases involving
localized defects affecting only 2-3 teeth.

[2] Exclusion criteria included: patients who smoked more than
10 cigarettes per day; those with systemic conditions
affecting

Periodontal healing and pregnant or lactating women:

The patients were randomly divided into two groups using the
lottery method. In all patients, a periodontal flap was reflected
and thorough debridement was performed, followed by the
placement of either:

[1] Group 1: A Concentrated Growth Factor (CGF) membrane
[2] Group 2: A Platelet-Rich Fibrin (PRF) membrane

The surgical flap was then repositioned and sutured in both
groups.
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Sample size calculation was performed using the statistical
software G*Power version 3.1.9.7 (G*Power - Universitit
Diisseldorf: Psychologie - HHU). With a 95% confidence
interval, a power of over 95% and a significance level set at 0.05,
the required sample size was determined to be 14 participants,
with 7 subjects allocated to each group.

Surgical procedure:

After obtaining informed written consent, extraoral antisepsis
was performed using 10% povidone-iodine (Betadine) and
intraoral rinsing was carried out with 0.2% chlorhexidine. Local
anesthesia was administered using 2% lidocaine with adrenaline
at a concentration of 1:80,000. Upon confirmation of both
subjective and objective signs of anesthesia, a modified Widman
flap was initiated using No. 12 and No. 15 surgical blades. For
membrane preparation, 10 mL of venous blood was drawn from
the antecubital vein. For CGF preparation, the blood was
collected in silica-coated plastic vacutainers without
anticoagulants and centrifuged using the following protocol: 30
seconds of acceleration, 2 minutes at 2700 rpm, 4 minutes at 2400
rpm, 4 minutes at 2700 rpm, 3 minutes at 3000 rpm, followed by
36 seconds of deceleration. The resultant fibrin clot was retrieved
with sterile tweezers and the red blood cell (RBC) layer was
removed using sterile scissors. The clot was then compressed
into a membrane using a PRF box. For PRF preparation, a similar
10 mL blood sample was collected in plain test tubes (without
anticoagulants) and centrifuged at 2700 rpm for 12 minutes. The
resulting PRF clot was separated from the RBC layer using
sterile scissors and transformed into a membrane using the PRF
box. A full-thickness mucoperiosteal flap was elevated, followed
by thorough debridement wusing site-specific curettes.
Subsequently, CGF and PRF membranes were placed over the
debrided sites in Group 1 and Group 2, respectively. The flap
was then repositioned and sutured and a periodontal dressing
was applied. Post-operatively, patients were prescribed
aceclofenac 100 mg + acetaminophen 325 mg + serratiopeptidase
15 mg twice daily for three days, along with amoxicillin 500 mg
every 8 hours. They were instructed to rinse with 2% Betadine
mouthwash for five days and to avoid brushing the surgical area
during this period. Patients were recalled on the seventh post-
operative day for follow-up evaluation. The periodontal dressing
was removed and early wound healing was assessed using the
criteria described by Landry et al. [8]. Pain perception was
evaluated using the Visual Analog Scale (VAS), as described by
Hayes and Patterson [9]. To minimize bias, both the surgical
procedure and post-operative evaluations were performed by a
single examiner.

Results:

Wound healing was evaluated using the criteria proposed by
Landry, Turnbull and Howley, which assess five clinical
parameters: (1) tissue color, (2) response to palpation, (3) incision
margin, (4) presence of granulation tissue and (5) suppuration.
Healing was scored on a scale from 1 to 5, where a score of 1
indicates very poor healing and a score of 5 represents excellent
healing. In Group 1 (CGF membrane), two patients
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demonstrated excellent wound healing, four showed very good
healing and one exhibited good healing. In Group 2 (PRF
membrane), two patients demonstrated excellent healing, two
showed very good healing and five exhibited good healing
(Table 1). Pain intensity was assessed using the Visual Analog
Scale (VAS), where a score of 1 indicates no pain and 10 denotes
the most severe pain. The mean early wound healing index
scores were 4.14 for Group 1 and 3.29 for Group 2 (Table 2). The
mean VAS scores were 3.86 for Group 1 and 4.00 for Group 2
(Table 3). Statistical analysis revealed a p-value of 0.045 for the
early wound healing index, suggesting a statistically significant
improvement in wound healing in the CGF group compared to
the PRF group. The p-value for the VAS score was 0.829,
indicating no statistically significant difference in pain levels
between the two groups. Descriptive statistics, including means
and standard deviations, were calculated. Inferential statistical
analysis was performed using independent sample and
unpaired t-tests to compare group means. All statistical analyses
were conducted using IBM SPSS Statistics for Windows (Version
23). A significance threshold of 5% (a = 0.05) was applied, with
p-values < 0.05 considered statistically significant.

Table 1: Results of Wound Healing Index and VAS

Sr With CGF membrane  With CGF With PRF With PRF
No. Groupl Membrane  Membrane membrane
Group 1 Group 2 Group 2
Wound Healing Index ~ VAS Wound Healing ~ VAS
Index
1 Incredible/4 2 Good/3 5
2 Incredible/4 5 Good/3 3
3 Excellent/5 3 Incredible/4 4
4 Incredible/4 4 Incredible/4 5
5 Good/3 5 Good/3 4
6 Excellent/5 4 Good/3 4
7 Incredible/4 4 Good/3 3
Table 2: Comparison of Wound Healing Index
Variables With CGF With PRF
membrane (Group 1) membrane (Group 2)
Mean 4.1429 3.2857
Std. Error of Mean  0.26082 0.18443
Std. Deviation 0.69007 0.48795

t-value 2.52 2.52
P-value 0.045* (* = not significant)  0.045* (* = not significant)

Table 3: Comparison of VAS Score

Variables With CGF With PRF
membrane (Group 1) membrane (Group 2)
Mean 3.8571 4.0000
Std. Error of Mean  0.40406 0.30861
Std. Deviation 1.06904 0.81650
t-value 0.225 0.225
P-value 0.829 0.829
Discussion:

The periodontium comprises the gingiva, periodontal ligament
(PDL), cementum and alveolar bone, all of which support the
teeth. Periodontitis is a chronic inflammatory disease
characterized by clinical signs such as increased periodontal
pocket depth and loss of attachment. Scaling and root planing
(SRP) is the initial phase of periodontitis management, aimed at
the removal of plaque and reduction of local inflammatory
irritants [10]. However, SRP alone is insufficient to regenerate
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lost periodontal structures. True periodontal regeneration
requires the reformation of cementum, alveolar bone and the
PDL to restore both function and structural integrity [11, 12].
According to Lee et al., CGF surpasses other platelet concentrates
in terms of tensile strength and growth factor concentration [13].
CGF's dense fibrin matrix, which is enriched with platelets and
leukocytes, provides a sustained release of key growth factors
such as transforming growth factor-beta 1 (TGF-B1), platelet-
derived growth factor-BB (PDGF-BB), vascular endothelial
growth factor (VEGF), interleukin-13 (IL-1PB) and interleukin-6
(IL-6), all of which are critical for stimulating bone marrow cell
and osteoblast proliferation and differentiation [14, 15]. Li et al.
further demonstrated that CGF promotes osteogenesis in human
periodontal ligament cells (hPDLCs), even under inflammatory
conditions induced by tumor necrosis factor-alpha (TNF-a) [16].
TGEF-p1 plays a multifaceted role in regulating cell adhesion,
proliferation, differentiation and apoptosis. It also promotes
osteoblast mitosis and chemotaxis, influences type I collagen
synthesis and enhances fibronectin production. Similarly, PDGF
is a key mitogen that supports tissue repair and immunity [17].
Qin et al. reported that CGF maintains the release of TGF-$1 for
up to 13 days, reinforcing its value as a sustained-release matrix
for regenerative therapy [18]. In the present study, although the
difference in early wound healing outcomes between the CGF
and PRF membranes was not statistically significant, patients in
the CGF group (Group 1) reported less post-operative
discomfort, suggesting a potential clinical advantage of CGF in
enhancing patient-reported outcomes following periodontal flap
surgery. Recent studies have underscored the efficacy of
Concentrated Growth Factor (CGF) membranes in enhancing
wound healing, highlighting their potential in clinical
applications. For instance, a 2022 study by Liu et al
demonstrated that CGF significantly promotes the proliferation
and migration of human epidermal keratinocytes (HaCaT cells)
by activating the RAS signaling pathway. This activation leads to
increased expression of angiogenic markers such as VEGF-A and
ANGPT-1, facilitating re-epithelialization and angiogenesis,
which are critical for effective wound repair [19]. In vivo
experiments using a full-thickness skin defect model in mice
further confirmed CGF's ability to accelerate wound closure and
enhance tissue regeneration. These findings suggest that CGF
not only supports cellular activities essential for healing but also
modulates key signaling pathways involved in tissue repair. The
study concludes that CGF holds promise as a therapeutic agent
in regenerative medicine, warranting further clinical trials to
explore its applications in various wound healing contexts [20].
More recent evidence continues to support the regenerative
potential of concentrated growth factor (CGF) in wound healing
and periodontal therapy. A 2024 split-mouth clinical study by
Dharani et al. [21] demonstrated that the use of CGF in intrabony
periodontal defects resulted in significant improvements in
clinical and radiographic parameters, confirming its beneficial
role in periodontal regeneration. Furthermore, a comprehensive
review published by Xu et al. in 2025 [22] highlighted that CGF
promotes granulation tissue formation, accelerates wound
closure, improves the quality of healing, reduces scar formation
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and alleviates post-operative discomfort due to its high
concentration of growth factors and dense fibrin architecture.
The presence of growth factors, cytokines, and leukocytes within
platelet-rich fibrin enhances tissue regeneration and contributes
to improved clinical outcomes following periodontal therapy
[23]. Collectively, these recent findings reinforce the results of
the present study, suggesting that CGF may provide superior
healing benefits compared with conventional platelet
concentrates. Nevertheless, larger multicenter randomized
controlled trials with longer follow-up periods are required to
establish standardized clinical protocols and validate the long-
term therapeutic advantages of CGF in periodontal wound
healing.

Conclusion:

We show the both concentrated growth factor and platelet-rich
fibrin membranes promoted favorable wound healing following
periodontal flap surgery. Concentrated growth factor showed
superior early wound healing and a trend toward lower
postoperative pain than platelet-rich fibrin. Thus, the clinical use
of concentrated growth factor as a promising adjunct in
periodontal regenerative procedures.
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