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ABSTRACT (248/250 words)

Background: The use of plasma rich in growth factors (PRGF) is often incorporated in
regenerative periodontal surgical procedures. However, the actual benefit of adding
PRGF in intrabony defects in aggressive periodontitis patients remains undocumented.
The purpose was to evaluate the potential of plasma rich in growth factors (PRGF) to
enhance defect fill and attachment level gain of intrabony defects in aggressive
periodontitis patients in combination with Freeze Dried Bone Allograft (FDBA).
Methods: Six patients with localized aggressive periodontitis with bilateral comparable
intrabony defects (n=14) were treated. Sites were randomly assigned into one of two
groups: control (FDBA) or test (FBDA/PRGF). The surgical procedure consisted of flap
reflection, debridement of the defect, root planning, and placement of the bone graft in
the defect, followed by flap closure. Clinical and radiographic parameters were
assessed at baseline and 6 months after treatment.
Results: At baseline, there were no statistically significant differences between groups.
At 6 months, both groups experienced improvement in terms of probing depth reduction,
clinical attachment level (CAL) gain, clinical bone level gain and radiographic bone fill.
However, no statistically significant difference was observed between the two groups.
The test (PRGF/FDBA) and control group (FDBA) experienced a mean clinical
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attachment level gain of 1.93mm and 2.21mm, respectively (P=0.36). The mean bone
gain for the test group was 2.5mm, and 1.86mm for the control group (P=0.27).
Conclusion: Addition of PRGF on bone grafting of intrabony defects in aggressive
periodontitis patients did not significantly enhance defect fill and attachment level gain.
INTRODUCTION
Aggressive periodontitis (AP) is a disease that is characterized by rapid
attachment loss and bone destruction around teeth. AP has a strong familial tendency
and is associated with immunologic defects and a distinct microbial flora. (1) It mainly
targets healthy teenagers and young adults with the highest incidence among African
Americans (2.6%) followed by Hispanic Americans (0.5% - 1.08%), whereas White
Americans had the lowest prevalence of aggressive periodontitis (0.06% - 0.17%). (2, 3)
AP presents in two forms; localized and generalized. Localized AP usually has a
circumpubertal onset (11-14 years of age), with periodontal damage (attachment and
bone loss) to the permanent first molars and incisors. Generalized AP usually affects
patients around 30-35 years of age, with generalized attachment and bone loss
affecting at least three permanent teeth other than first molars and incisors [Lang, 1999
#4].
The overall goals of the treatment of AP are not different from those in patients
with chronic periodontitis. A nonsurgical phase of scaling and root planing with systemic
antibiotics takes place to alter or eliminate the microbial etiology and contributing risk
factors. In addition, when indicated, surgical approach such as regenerative treatment
of lost periodontal tissues may be attempted. (4, 5)
Periodontal regeneration is the process by which a lost or injured part of the
periodontium (including the periodontal ligament, cementum and alveolar bone) is
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reconstituted or reproduced. (6) AP may present with a pattern of vertical or angular
bone loss defects, also known as a periodontal intrabony defects, which may respond
well to regenerative procedures. (5)
Various grafting materials used for periodontal regeneration in patients
diagnosed with AP have been well documented. Using Freeze-Dried Bone Allograft
(FDBA) alone or with adjunctive systemic tetracycline showed improvement in
periodontal parameters and defect bone fill (7, 8). A Combination of root
biomodification, Decalcified Freeze-Dried Bone Allograft (DFDBA) and barrier
membrane is also an effective therapy for periodontal intrabony defects in AP. (9)
Alloplastic grafting materials have also been tested in a split-mouth design in
combination with tetracycline where significant decreases in defect depth and pocket
depth were detected. (10)
More recently, growth factors have been shown to also play an important role in
tissue development and healing. Among the growth factors, plasma rich in growth
factors (PRGF)* as described by Anitua et al, has demonstrated the potential to influence
bone regeneration. (11) In recent in vitro studies, PRGF demonstrated a stimulating
effect on both alveolar osteoblasts and gingival fibroblasts , suggesting a possible
beneficial effect in regeneration of periodontal tissues. (11, 12)
PRGF takes full advantage of concentrated platelets and stored growth factors
by eliminating erythrocytes and leucocytes from the product. (13) The removal of
leukocytes from the product also attempts to avoid the pro-inflammatory effects of the
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proteases and acid hydrolysases.(14) PRGF releases growth factors and proteins that
are involved in wound healing. These growth factors and proteins include finbrinogen,
fibronectin, vitronectin, platelet derived growth factor, transforming growth factor β,
vascular endothelial growth factor, insulin like growth factor, angiopoietin, platelet factor
4, and thrombospondin. (13)
The use of PRGF has been reported to enhance healing of extraction sockets by
minimizing postoperative complications and stimulating the hard and soft tissue
regeneration.(15) It has also been used in combination with xenografts as grafting for
maxillary sinus grafting in humans.(16, 17) A case series has indicated a reduction of
pocket depth and gain in attachment using platelet gel biotechnology in AP patients who
had shown a refractory response to previous periodontal treatments.(18) However, a
recent systematic review on autologous platelet concentrates was unable to consider
the effect of PRGF in the treatment of intrabony defects due to the absence of
randomized clinical studies [Saurav 2016 #20]. To our knowledge, the effectiveness of
PRGF in patients diagnosed with AP is still unknown. The objective of this study is to
evaluate the additive effect of PRGF with FDBA† in the treatment of intrabony defects in
aggressive periodontitis. Our hypothesis is that the addition of PRGF to FDBA will
enhance defect fill and attachment level gain.

MATERALS AND METHODS
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Following LSUNO-IRB approval (IRB# 9004), participants were recruited among
patients referred to the Department of Periodontology at the Louisiana State University
for treatment of aggressive periodontitis (AP), diagnosed according to the criteria
established at the 1999 international workshop for the classification of periodontal
diseases and conditions.(19) 47 Patients were screened, 8 were eligible, consented and
were enrolled. All 8 were African American females, aged 14 to 40 years old.
Inclusion criteria were: 1) male or female between 13-40 years of age; 2) must be
diagnosed with localized or generalized aggressive periodontitis with bilateral intrabony
defects that require grafting, ideally with symmetrical walls and at least 3mm deep
around the tooth/teeth for which periodontal flap surgery with bone grafting is indicated
(one, two and three wall intrabony defects); 3) must be of sufficiently good health to
undergo routine dental treatment including gingival surgery; 4) must demonstrate
acceptable oral hygiene (Modified O’Leary plaque score of ≥80%) prior to surgical
therapy
Exclusion criteria were: 1) have any requirements for antibiotic premedication for
heart murmurs, artificial joints or any other condition; 2) have a history of significant
heart, stomach, liver, kidney, blood, immune system or other organ impairment or
systemic disease that would preclude their undergoing the proposed treatment; 3) are
taking drugs known to interfere with wound healing (e.g. corticosteroids,
chemotherapeutic anti-cancer drugs, immune modulators etc.) or have received such
drugs within 4 weeks of treatment. 4) have taken systemic antibiotics or any
investigational drugs anytime in the previous month; 5) have other dental conditions
likely to require treatment, necessitating exit from the study e.g. decision to extract a

5

tooth that was considered for the study due to failure of root canal therapy or extensive
tooth decay beyond the limit that is considered successfully restorable; 6) have had
periodontal surgery on the involved teeth within the last 6 months; 7) cannot comply
with the extra treatment visits and follow-up visits for up to 6 months; 8) lack of
appropriate periodontal bony defects; 9) heavy alcohol intake or use of illicit drugs (The
Substance Abuse and Mental Health Services Administration (SAMHSA), defines heavy
drinking as drinking 5 or more drinks on the same occasion on each of 5 or more days
in the past 30 days. SAMHSA defines binge drinking as drinking 5 or more alcoholic
drinks on the same occasion on at least 1 day in the past 30 days); 10) female subjects
must not be pregnant or nursing for study surgeries. If they become pregnant during the
2 year follow up period, only clinical measurements would be made, but no radiographs
would be taken.

Study Design
Defects were grafted with either FDBA/PRGF or FDBA alone utilizing a randomized
split mouth design (Figure 1). The randomization was performed by a coin toss.

Clinical Parameters
Clinical parameters were assessed using a stent made of clear suck-down A+ plastic
material‡ trimmed to the coronal 2/3 and a manual UNC-15 probe.
Defect-specific assessments were made at the deepest point of the defect (base of the
defect (BD)). Interproximal embrasures of the stent were used as fixed reference points
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to aid in alignment (figure 2b). All measurements were completed by the same clinician
(RD).
For each patient, the following parameters were assessed on two sites per tooth
(mesial buccal and mesial lingual) at baseline and 6 months reentry: 1) Probing depth
(PD); 2) Recession (REC); 3) Bleeding on probing (BOP); 4) plaque index (PI);(20) 5)
gingival index (GI).(20) The parameters recorded during surgery are 1) stent to clinical
base of defect 2) CEJ to clinical base of defect.

Radiographic Parameters
Standardized periapical radiographs were obtained at baseline and at 6 months
reentry using a radiographic stent. Bite-record was taken during baseline with
Thixotropic Vinyl Polysiloxane§ to standardized the sensor position intra-orally.
The distance from the radiographic CEJ to the base of the defect at baseline and at 6
months of reentry were measured using a digital radiographic software**. Radiographic
bone fill was assessed by calculating their mean difference.

Initial examination:
A complete medical and dental history was taken. Subjects received a routine
periodontal examination including charting of probing depths, attachment level and
gingival recession at 6 sites per tooth. Mobility, furcation involvement, gingival index
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and plaque index were also assessed. Full mouth series of radiographs and intraoral
photographs were taken.

Initial therapy:
All subjects received scaling and root planing of teeth with PD ≥4mm. Antibiotics
(Amoxicillin 500mg and Metronidazole 250mg three times a day for 10 days) were
prescribed. Detailed oral hygiene instructions were given; brushing twice daily using a
soft bristle tooth brush using modified Bass technique and floss once daily.(21) After 46 weeks, re-evaluation of initial therapy was completed. Standardized measurements
were recorded around the teeth that require grafting of defects using a custom-made
stent.

Surgical therapy:
Preparation of the autologous PRGF: 10-20 mL of peripheral blood were drawn using
venipuncture from the subject’s arm. PRGF was prepared using the protocol described
by Anitua E [Anitua, 2014 #24]. Briefly, this consists of centrifuging the blood sample for
8 minutes at ambient temperature. After centrifugation, the blood will be separated into
3 phases (erythrocyte cells at the bottom, above a thin layer of leukocytes (buffy coat),
and plasma at the top). The plasma layer is divided into two fraction; fraction 1 (F1) and
fraction 2 (F2). F2 of PRGF is the 2mL of plasma just above the buffy coat. It is the
fraction that is richest in platelets between 2-3 times higher than that of peripheral
blood.(13) Calcium chloride (PRGF-Activator) was added to the carefully pipetted out
F2, according to the manufacturer’s instructions. The graft material (FDBA) was mixed

8

into the serum right after activation. The mixture is then placed in a 37ºC furnace††
around 10 minutes for a fibrin clot formation. The resulting gel-like substance containing
the graft was then placed into the periodontal intrabony defect.

Surgical treatment of intrabony defects (Figure 2.): Intrasulcular incisions were made
including at least one tooth on either side of the tooth to be treated and full thickness gingival
flaps was elevated. The surgical sites were thoroughly debrided to remove granulation tissue
and calculus deposits using hand and ultrasonic instruments. The defects were measured
using a custom-made stent (St-BD) and the number of remaining walls were determined.
Defects were grafted randomly with the materials under study utilizing a split mouth design.
One side treated with PRGF+FDBA and the other side was treated with FDBA alone. Flaps
were sutured using 4-0 Vicryl interrupted sutures attempting to gain primary closure. Postoperative instructions were given. Post-operative examinations were done to monitor healing
of the surgical sites at 1 week, 2 weeks and 3 months. All patients were prescribed amoxicillin
500mg three times daily for 7 days, ibuprofen 600mg every 6-8 hours and chlorhexidine
gluconate 0.12% rinse twice daily for 2 weeks. Sutures were removed 1 week postoperatively.
Recall appointment were scheduled 2 weeks post-operatively and 3 months for supragingival
debridement and reinforcement of oral hygiene.

Evaluation of treatment:

††

Plasmaterm H. - BTI Biotechnology Institute
9

Clinical and radiographic data were recorded at 6 months following surgery.
Clinical parameters were re-assessed by a re-entry procedure at 6 months, utilizing a
mini-flap that just reflected the interproximal buccal and lingual gingival papilla to
visualize the grafted site and to take measurements using the custom-made stent
(Figure 3). Probing depths, attachment level, surgical height of crest of alveolar bone,
and base of defect were measured. Standardized radiographs of the study sites were
taken at baseline and 6 months re-entry (Figure 4).

Statistical Analysis
Pre-treatment measurements were compared to the measurements recorded at 6 and
12 months. A one-sample t-test was used to determine if there is a significant clinical
attachment gain and defect fill in intrabony periodontal defects treated with PRGF/FBDA
at both time points. Significance was set at P=0.05.

RESULTS
Of 47 screened patients, 8 eligible and consenting participants were accepted.
2/8 patients were excluded due to shape of defect not meeting criteria at surgery
(intrabony defect <3mm). Thus, 6 patients completed the study with bilateral defects
(n=14). 1 out of the 6 patients had two bilateral defects, one in each arch. All defects
were located on the mesial of maxillary or mandibular first molars. Patient’s ages
ranged from 16 to 32 years, with a mean age of 19.5 year. They were all African
American, females, nonsmokers. Patient demographics and defect assignment are
reported on Table 1.
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Baseline and 6 months parameters are reported in Table 2. At baseline, there
were no statistically significant differences between control and test groups for any of
the recorded parameters.
The changes in clinical parameters, comparing baseline to 6 months values, are
reported in (Figure 5a-f). At 6 months, both groups experienced improvements in terms
of probing depth reduction, clinical attachment level (CAL) gain, and bone level gain. In
addition, both resulted in similar level of radiographic bone fill.
The test (PRGF/FDBA) and control group (FDBA) experienced a mean clinical
attachment level gain of 1.93mm and 2.21mm, respectively (P=0.36) (Figure 5a). Mean
Probing depth decrease was 1.93mm for the test group and a 1.93mm for the control
group (P=0.36) (Figure 5b). Mean bone gain for the test group was 2.5mm, and a
1.86mm for the control group (P=0.27) (Figure 5c). Clinical parameters such as BOP,
PI, GI had all improved from baseline to 6 month. Mean BOP reduction for the test
group was 0.14, and a 0.21 for the control group (P=0.3) (Figure 5d). Mean GI reduction
of 0.36 for the test group and a 0.5 reduction for the control group (P=0.18) (Figure 5e).
Mean PI reduction of 0.29 for the test group and 0.14 for the control group (P=0.09)
(Figure 5f).

CONCLUSION
In summary, all clinical parameters improved within the control and test groups at
6 months as compared to baseline measurement. No statistically significant difference
was found between the two groups. This study demonstrated that the addition of plasma
rich in growth factors (PRGF) in the treatment of intrabony defects did not enhance
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defect fill and clinical attachment level gain in patients with aggressive periodontitis
(AP). Further long-term and large-sample size evaluation may be required to further
confirm this pilot study’s results.
DISCUSSION
The present study evaluated the additive effect of PRGF with FDBA in the
treatment of intrabony defects in aggressive periodontitis patients. To avoid the effect of
natural variations between different individuals, gender, race, smoking status and
location of defects were matched throughout the study. 14 defects in 6 female, African
American patients, non-smokers, with bilateral mesial of first molar comparable defects
were randomly assigned to either the test or the control group.
Patient’s compliance with dental appointment was a challenge for the recruited
patient’s population. Multiple failed appointments have occurred in the non-surgical
phase. According to Modin et al, they reported that the patient group with aggressive
periodontitis interrupted the periodontal treatment significantly more often (46%)
irrespective of background factors and risk factors, compared to patients with chronic
periodontitis (34%).(22) In addition, the non- compliant patients had significantly deeper
periodontal pockets at baseline as well as significantly more sites with bleeding at
probing (p<.01).(22) To improve compliance, educating and increasing awareness to
both patients and parents took a primary role.(23) In this study, verbal and written
instructions was provided to both the patients and their parents. The goal of the
provided instructions was to increase awareness of the severity of the disease and
stress the necessity to continue the surgical phase and the 6 months re-entry visit.
A similar study design by Ravi et al. was recently published to evaluate the effect
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of PRGF with GTR as well as GTR alone in the treatment of intrabony defects in chronic
periodontitis patients.(24) At re-entry, all clinical parameters showed improvement but,
intergroup comparison did not show a statistical difference.(24) Thus, there was no
additional benefit of PRGF when used along with GTR in treatment of chronic
periodontitis patients.(24) Our findings are in agreement with the findings of that study.
There were some limitations to our study. Since it is a pilot study, the sample size
was small. Only 6 patients completed the study for a total of 14 defects using the split
mouth design.
Effort was made to identify comparable or symmetrical bilateral defects in the
same participant. However, due to the complex anatomy of each defect, it was difficult
to match the osseous defects in the test and control groups in all participants. The
randomization and the selection of only mesial first molar defect may have helped to
control this variability.
Furcation involvement was observed in more than half of the defects. Furcation
involvement in molar teeth render a less favorable prognosis.(25) In addition, evidence
shows that grafting in a furcation area results in about 50% improvement for grade II
furcation.(26) Of these, 20% were completely filled and 33% improved from grade II to
grade I.(26)
Standardized radiographs taking presented additional challenges. In some
cases, the measurements from the CEJ to the base of the defect was very difficult, due
to the CEJs being difficult to identify or new bone levels were not well defined. Even
though radiographs were standardized, data collection varied widely between
examiners. For this reason, radiographic analysis was excluded from the results of this
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study.
Finally, defective restorations and margins were found in several molars where
old restorations should have been replaced prior to the surgical procedure for better
surgical prognosis.
The use of PRGF has several advantages in clinical practice in comparison with
other regenerative materials, as it is easier to handle in combination with grafting
materials, results in accelerated post-operative soft tissue healing and causes less
patient discomfort.(27) However, there is also a lack of evidence identifying the effect of
PRGF on postoperative symptoms like pain and swelling.
As the existing study exhibits methodological limitations, future studies with a longterm evaluation and a larger sample size are necessary to confirm the clinical stability of
this therapeutic approach in addition to a larger sample size. There is a need for further
randomized controlled clinical trials to provide accurate information on the effect of
PRGF for periodontal intrabony defect treatment in patients with aggressive
periodontitis.
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Table 1.
Demographics of study population
research code
X1
X2
X3
X4
X5
X6

Age
14

Race
AA

Gender
F

FDBA
19,14

FDBA+PRGF
30,3

15
16
40
18
14

AA
AA
AA
AA
AA

F
F
F
F
F

30
19
14
19
14

19
30
3
30
3

Table 2.
Mean defect characteristic at baseline.
FDBA PRGF/FDBA
(n=7)
(n=7)
P value
PD
8.07
8.64
0.2
REC
0
0
n/a
BOP
GI
PI
St- BD

0.64
0
0
11.93

0.64
0
0
12.64

0.55
n/a
n/a
0.2

15

Figure 1. Study Design
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Figure 5a

Attachment level gain
4.50
4.00
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3.00
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FDBA/PRGF

P = 0.36

Figure 5b

Probing Depth Decrease
4.50
4.00
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3.00
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1
FDBA

FDBA/PRGF
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P = 0.36

Figure 5c

Bone Gain (St-BD)
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FDBA/PRGF

P = 0.27

Fugure 5d

Bleeding on probing (BOP) reduction
0.30
0.25
0.20
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0.10
0.05
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FDBA

FDBA/PRGF
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P = 0.3

Figure 5e

Gingival Index (GI) reduction
0.00
FDBA

FDBA/PRGF

-0.10
-0.20
-0.30
-0.40
-0.50

P = 0.18

-0.60

Figure 5f

Plaque Index (PI) reduction
0.00
FDBA

FDBA/PRGF

-0.05
-0.10
-0.15
-0.20
-0.25
-0.30
-0.35

P = 0.09

-0.40
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