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Background: The restoration of damaged periodontium, especially one-wall intrabony defects, is a major challenge for cli-
nicians. Concentrated growth factors (CGF) are a 100% autologous fibrin with multiple concentrated growth
factors. The rigid fibrin structure of CGF makes it possible to preserve or reconstruct the initial bone volume.
The aim of this study was to evaluate the clinical healing patterns after surgical application of CGF with and
without a Bio-Oss graft in one-wall infrabony defects.

Material/Methods: We randomly divided 120 one-wall intrabony defects in 54 patients into 4 groups: flap surgery alone (Group 1),
flap surgery with autologous CGF (Group 2), flap surgery with Bio-Oss (Group 3), and flap surgery with CGF+Bio-
Oss (Group 4). Clinical parameters such as probing depth (PD) and clinical attachment level (CAL) change were
recorded at baseline and at 6 and 12 months postoperatively.
Results: At 12 months postoperatively, Group 2 showed significant improvement in clinical parameters over Group 1
(P<0.05) and the results were significantly greater in Groups 3 and 4 compared to the other groups (P<0.05).
Although no significant difference was noted between Groups 3 and 4 in clinical parameters (P>0.05) com-
pared to Group 3, the mean change of CAL at 6-12 months in Group 4 was not significant (P>0.05).

Conclusions: CGF reduced periodontal intrabony defects depth and, when mixed with Bio-Oss, CGF showed better results in

the early period and the effect was more stable.
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Background

Periodontal diseases comprise a wide range of inflammatory
conditions that affect the tooth-supporting tissues and can
lead to tooth loss and contribute to systemic inflammation [1].
The restoration of damaged periodontium or periodontal tis-
sue regeneration is the ultimate goal of periodontitis treat-
ment [2]. Periodontal regenerative therapy by applying bone
grafts, guided tissue regeneration (GTR), and growth factors
is a clinically available entity to solve this problem.

Bone autograft has been identified as the criterion standard
for bone grafts, mainly because of its osteoinduction activity.
The use of autografts is, however, hindered by the morbidity
from procurement and difficulty in harvesting sufficient bone.
Correspondingly, deproteinated bovine-derived xenograft prod-
ucts such as Bio-Oss® are widely used in clinical practice [3-5].
However, bovine-derived xenografts lack osteoinduction activ-
ity, and clinical effectiveness depends on the anatomic char-
acteristics of the intrabony defects and the regenerative po-
tential of residual periodontal tissues [6-8].

Polypeptide growth factors play an important role in the growth
and osteogenic differentiation of periodontal regeneration-as-
sociated cells. rhBMP-2 [9], PDGF-BB [10], and enamel matrix
derivative (EMD) [11] have been used clinically in periodon-
tal/bone regeneration alone or in combination with bone grafts
or GTR, with variable results.

More and more studies have begun to focus on platelet-rich
preparations in the fields of tissue engineering, wound healing,
and bone grafting [12-14]. Platelet-rich plasma (PRP), the first
generation of platelet gel, has been suggested as a modality
to enhance the outcome of periodontal regenerative surgery
since 1998 [15]. However, the effect of PRP as hard tissue
regeneration is controversial [16]. Unlike PRP, concentrated
growth factors (CGF) are well known to accelerate new bone
formation [17].

CGF, a new generation of platelet concentrate biomaterial, con-
tains a much larger amount of growth factors and more rigid
fibrin matrix from autologous platelets than those of previ-
ous preparations [18,19]. In contrast to PRP, the production of
CGF does not require adding other reagents, and formation of
the fiber network is nearly natural [20,21]. CGF is a 100% au-
tologous fibrin and is free from transmissible disease agents.
In combination with many biological materials or used alone,
CGF is widely applied in repair or regeneration of gingiva [22]
and alveolar bone [23-25], as well as in implant/periodontal
surgery [24,26-28].

However, inconsistent results exist regarding enhancement
of periodontal/bone regeneration. Studies showed that
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concentrated platelet products exerted no additive effect on
periodontal regeneration [29-31]. Therefore, the present clini-
cal trial evaluated the outcome after periodontal regenerative
surgery in intrabony defects, using CGF with or without bone
substitute materials, in order to evaluate the potential ability
of CGF in the enhancement of periodontal tissue regeneration.

Material and Methods

Study design

The study followed instructions based on the Helsinki Principles
(2008). The study protocol was reviewed and approved by the
Ethics Committees of the School of Stomatology, Shandong
University (No. 20131201, dated 2013 Oct 16). All partici-
pants provided written informed consent. The study was per-
formed from November 2013 to August 2016 and was com-
pleted at the end of 2017, with a 1-year follow-up. A total of
58 patients (26 females and 32 males, mean age=55.2+8.3
years) who had moderate-to-severe chronic periodontitis were
included in this study. Patient enrollment was conducted by
a single therapist. From these 58 patients, we randomly as-
signed 120 sites to Group 1 (flap surgery alone), Group 2 (flap
surgery with autologous CGF), Group 3 (flap surgery with Bio-
Oss [Geistlich AG, Wolhusen, Switzerland]), or Group 4 (flap
surgery with CGF+Bio-0ss).

The patients were diagnosed with moderate-to-severe chronic
periodontitis, according to the 1999 classification of periodon-
tal diseases. The inclusion criteria were: presence of one-wall
intrabony defects without furcation involvement and intrabony
defects with probing depth >6 mm and clinical attachment level
>6 mm when evaluated 6 weeks after initial therapy. The exclu-
sion criteria were: (1) having systemic or blood-borne diseases,
(2) taking any medication within the past 6 months, (3) smok-
ers, (4) lactating or pregnant females, (5) previously treated
for periodontal reasons, (6) 2- or 3-wall defects, (7) aggressive
periodontitis, and (8) age <18 years.

Intra-examiner calibration

Clinical measurements were obtained by the same trained peri-
odontist who was blinded to the groups. To ensure acceptable
intra-examiner reproducibility, the examiner was calibrated
by examination of 30 defects in 10 patients 2 times between
baseline (BL) and 48 h. Calibration was accepted if measure-
ments were similar to 1 mm at the 95% level.

Initial therapy

Initial periodontal therapy consisted of detailed oral hygiene
instructions, as well as full-mouth supra- and subgingival
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scaling and root planing under local anesthesia both by hand
(Hu-Friedy, Chicago, IL, USA) and with ultrasonic instruments
(Cavitron, Dentsply, York, PA, USA) in order to minimize the
bacterial insult. If occlusive trauma was observed, occlusal ad-
justment was done. Periodontal evaluation was done 6 weeks
after initial therapy as baseline (BL).

The clinical parameters measured included probing depth
(PD), measured from the gingival margin to the bottom of
the pocket, and clinical attachment level (CAL), measured
from the cementoenamel junction (CEJ) to the bottom of the
pocket, using the University of North Carolina no. 15 (UNC-15,
Hu-Friedy, Chicago, IL, USA) periodontal probe. All clinical pa-
rameters of the same treated sites were re-evaluated at 6 and
12 months after surgery.

CGF preparation

We collected 9 mL intravenous blood sample from each patient
in sterile glass vacuum tubes without anticoagulant solutions.
These tubes were then immediately centrifuged with a match-
ing centrifuge device (Medifuge, Silfradentsr, Sofia, Italy) us-
ing a program as following: acceleration for 30 s, 2700 rpm for
2 min, 2400 rpm for 4 min, 2700 rpm for 4 min, 3000 rpm for
3 min, deceleration for 36 s, and stop. At the end of the cen-
trifugation, 3 layers were observed in the tube: (1) the supe-
rior serum layer, (2) the interim fibrin gel with CGF layer, and
(3) the lower red blood cell (RBC) layer. The CGF clot was re-
moved carefully from the tube and separated from the RBC
using microsurgical scissors.

Surgical procedure

The same expert periodontist performed all operations. After
local anesthesia, buccal and lingual intracrevicular incisions
were made, then the full thickness mucoperiosteal flaps were
elevated. Thorough defect debridement and root planing were
achieved with the use of hand instruments and an ultrasonic
device. While flap surgery alone was the treatment in Group 1
patients, autologous CGF was transplanted in intrabony de-
fect sites in Group 2 patients. Intrabony defect sites were filled
with Bio-0ss in Group 3 patients. CGF mixed with Bio-Oss was
placed into the defects in Group 4 patients. Tension-free flaps
were repositioned and sutured with 3-0 non-absorbable black
silk surgical suture with single interrupted sutures. Periodontal
dressing was placed over the surgical area.

All patients were prescribed 500 mg amoxicillin 3 times daily
for 7 days and told to rinse with 0.12% chlorhexidine digluco-
nate (CHX) twice daily for 2 weeks. Suture removal was per-
formed 14 days postoperatively. To make plaque control re-
cord less than 20% and gingival index score equal to 0, each
patient was reinstructed for proper oral hygiene measures and

XuY.etal:
Concentrated growth factors in chronic periodontitis
© Med Sci Monit, 2019; 25: 4384-4389

plague removal at 6 weeks postoperatively and examined at
3,6, 9, and 12 months after surgery.

Statistical analysis

Before initiating the study, power analysis for sample size
calculation was performed. To achieve 80% statistical power
and detect a mean difference of 1 mm in clinical parameters
among groups, a sample size of 76 sites was deemed suf-
ficient. To allow for possible dropouts, 58 patients were fi-
nally recruited and 120 sites obtained. Each parameter from
baseline to 12 months was expressed as the means + stan-
dard deviation (SD). Shapiro-Wilk’s W test was used to test
normality assumption of the data, and the results showed
that data were not normally distributed. For statistical eval-
uation of the changes, inter-group comparison was made by
Kruskal-Wallis test and Mann-Whitney test. Wilcoxon signed
rank test for intra-group comparison was used. P values <0.05
were considered statistically significant. Statistical Product and
Service Solutions (SPSS) statistical software, version 20.0 (IBM,
Armonk, NY, USA), was used to analyze the data.

Results

The study was completed by 54 of 58 patients; 4 patients
(10 sites) were not able to attend follow-up. All treated cases’
wounds healed well. Throughout the study, the level of oral
hygiene and the number of bleeding sites remained stable.
Inter-group comparison of the 4 groups showed that the mean
values for clinical parameters (PD, CAL) were not significantly
different (P>0.05) at baseline, but the parameters were sig-
nificantly different at 6 and 12 months (P<0.05) (Table 1). All
groups showed a significantly larger PD decrease and CAL gain
in all periodontal outcome variables from BL to 12 months
(P<0.01) (Table 2).

Compared with Group 1, PD and CAL depth reductions were
significantly greater in Groups 2, 3, and 4 (P<0.05), but there
was no significant difference between Group 3 and Group 4
(P>0.05) for any of the clinical parameters from BL to 12 months
(Table 3).

Intra-group comparison of mean change in clinical parameters
between 6 months and 12 months showed that the change
in PD was not significant (P>0.05) in each group. There was
a significant change in CAL in Group 1 and Group 3 (P<0.05),
but the change in CAL was not obvious (P>0.05) in Group 2
and Group 4 (Table 4).
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Table 1. Mean +SD values of PD, CAL at different visits for all groups.

Parameter
BL 7.72+1.01 7.57+1.27 7.91+1.14 7.81+£1.40 0.833
PD (mm) Cemonths  664rl12  571:111 4641081  404:134 €001
C12months  618£098 5291149 4188075 3554113 €001t
BL 891s145 8724149  882:218 864169 | 0960
CAL(mm)  6months 7094130 636121 518+154  473:119 0001
Cl2months  654£129 563112 464:1S7 4195172 0009

*P-value <0.05, statistically significant.

Table 2. Intra-group comparison of mean change of clinical parameters from BL to 12 months.

Parameter Group BL - 12months P-value
1 1.55+0.93 0.004*
2 2.45+0.76 0.003*
A N (T I
3 3.7240.90 0.003*
4 4.36+1.03 0.003*
1 2.36+0.92 0.003*
2 3.09+1.14 0.003*
A A (T 11 NGNS o
3 4.18+1.08 0.003*
4 4.45+1.13 0.003*

*P-value <0.05, statistically significant.

Table 3. Inter-group comparison of mean change of clinical parameters from BL to 12 months.

P-value

Group 1vs. 4 Group 2 vs. 3 Group 2 vs. 4

CAL (mm) 0.032* <0.001* <0.001* 0.030* 0.013* 0.553

*P-value <0.05, statistically significant.

Table 4. Intra-group comparison of mean change of clinical parameters between 6 months and 12 months.

Parameter Group 6 month 12 month P-value
1 1.09+0.95 1.55+0.93 0.096
2 2.10+0.94 2.45+0.76 0.366
APD (MM Lol
3 3.27+0.79 3.72+£0.90 0.157
4 3.81+0.98 4.36+1.03 0.344
1 1.82+0.98 2.36+0.92 0.011*
2 2.63+1.20 3.09+1.14 0.059
ACAL (MM o o ooooooooioooooooiooiioioo
3 3.63+1.03 4.18+1.08 0.014*
4 4.10+1.05 4.45+1.13 0.763

*P-value <0.05, statistically significant.
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Discussion

Periodontal regeneration in non-contained one-wall infrabony
periodontal defects usually has a low degree of predictability
because of flap collapse, making it unsuitable for some regen-
erative management, such as guided tissue regeneration (GTR)
and enamel matrix derivative application [11,32]. The rigid fi-
brin structure of CGF makes it possible to preserve or recon-
struct the initial bone volume and supply a scaffold to allow
cells to migrate, proliferate, and differentiate. Therefore, the
CGF could theoretically be used in one-wall intrabony peri-
odontal defect and promote wound healing. Thus, we chose
to use the one-wall periodontal defect to study the effect of
CGF on healing with or without bone grafts, hoping to find
a new method for treatment of one-wall intrabony defects.

Our randomized controlled trial demonstrated favorable out-
comes after 12 months. CGF used alone, bone graft, and bone
graft combined with CGF significantly enhanced the mean PD
reduction and mean CAL gain when compared to flap surgery.
Although CGF alone reduced PD and enhanced the CAL gain,
there was no additional effect when combined with bone graft.
The improvement in clinical parameters shows that use of CGF
or biological bone material is more effective than flap surgery
alone in improving attachment levels in intrabony defects.

Usually, flap surgery alone can only result in limited new at-
tachment formation because of the long epithelium migra-
tion and flap collapse after surgery [15,33] The unique fibrin
network micro-structure of CGF is a complex tridimensional
architecture constituted by thin and thick fibrillar elements.
CGF can also provide a supportive matrix surrounded by mul-
tiple platelet cell elements and various cytokines and growth
factors [18]. The significant improvement resulting from trans-
plantation of CGF alone may be due to its biologic constituents
and its scaffold structure [19,34]. Many studies have demon-
strated that grafting materials are needed as a filler for pre-
dictable bone formation in one-wall infrabony defects with lim-
ited space-creating capacity [32,35,36]. In our study, the bone
graft groups had significantly more CAL gain than in the open
access flap group and CGF alone group.
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Because of the fibrin matrix of platelets, leukocytes, and high
concentrations of many growth factors (e.g., TGF-31, PDGF-BB,
VEGF, IL-1B, and IL-6) in CGF preparations [19], CGF can pro-
mote the proliferation and osteoblast differentiation of bone
marrow cells and then promote wound healing processes and
new bone formation [37]. Li et al. recently reported that CGF
not only has an osteogenic effect on human periodontal lig-
ament cells (hPDLCs) in a normal culture, but also promotes
hPDLCs osteogenesis in a TNF-a-induced inflammatory micro-
environment [38].

When CGF was mixed with Bio-Oss and transplanted into the
bone defects, there was no additive effect regarding the PD
reduction and CAL gain. This result is inconsistent with that of
Qiao, who demonstrated that the addition of CGF significantly
improved the clinical effectiveness of bone graft alone [27].
This discrepancy in results may be due to the defect charac-
teristics. The 2- or 3-wall defects in Qiao’s study allows more
opportunity for CGF to promote the cell proliferation and dif-
ferentiation needed in wound healing.

We also compared the mean change at 6 months and 12
months in parameters between the visits within Groups 1, 2,
3, and 4. When CGF was used, the change in CAL gain from
baseline to 6 months and to 12 months was not significant,
suggesting that CGF promotes the relative early wound heal-
ing and maintains the long-term effect in one-wall defects.

Conclusions

This preliminary study suggests that CGF can enhance wound
healing and reduce the depth of periodontal intrabony de-
fects. When combined with Bio-Oss, CGF might be a superior
scaffolding material. However, additional studies with larger
sample sizes and more rigorous experimental design are nec-
essary to better understand the clinical effect of CGF on peri-
odontal regeneration.
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