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Introduction
Regeneration of periodontium is a 
challenge. The process requires an 
organized succession of biological events. 
The events range from cell migration 
to differentiation and incorporation of 
numerous cytokines and growth factors for 
its regulation.[1] Developing therapeutics 
that revolve around the tenet of endogenous 
regenerative technology  (ERT) is crucial 
to speed up the translation of these events 
into clinical setup. Such therapeutics 
can equip the host’s innate ability for 
regeneration by stimulating and initiating 
a latent auto‑repair mechanism in 
patients. ERT in the periodontal field also 
addresses the patient’s autogenous tools 
for regeneration, which are fibrin scaffolds 
and patient‑derived growth factors  (GFs), 
to provide an ideal position in the site of 
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Abstract
Background: Platelet‑rich fibrin matrix  (PRFM) has not been extensively studied as 
other platelet concentrates such as Choukron’s platelet‑rich fibrin  (PRF). This randomized 
controlled trial aimed to evaluate PRFM regenerative ability in human periodontal intrabony 
defects. Materials and Methods: Fifteen patients  (age: 30–55  years) having probing pocket 
depth (PPD) ≥6 mm, and radiographic evidence of bilateral vertical intrabony defects were recruited. 
A split‑mouth design was used in each patient; one quadrant of the arch was treated with open flap 
debridement  (OFD) alone  (control group) and the other quadrant with OFD  +  PRFM  (test group). 
The PRFM was prepared by dual‑spin technology using a patented thixotropic separator gel. Outcome 
measures comprising plaque index, gingival index (GI), PPD, clinical attachment level (CAL), depth 
of the defect, defect fill (DF), and percentage of DF (PDF) were recorded at baseline, after 3 months 
and 6 months. The parameters were applicably analyzed using the Friedman test, Fisher’s exact test, 
t‑test, paired t‑test, repeated measures ANOVA, and Post Hoc‑Bonferroni correction. Results: The 
GI, a net reduction in CAL, and PPD of the test group were significantly better than the control 
group at 3 months and 6 months  (P  <  0.05), while DF and PDF showed significant results at 6 
months (P < 0.05). A consistent early wound healing index of 1 at 1 week was displayed in the test 
group  (66.7%) in comparison to the control group  (33.7%). Conclusion: PRFM can be a clinically 
significant periodontal regenerative material in the treatment of vertical intraosseous defects.
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injury where the progenitor or stem cells 
from the adjacent tissues can be inducted 
for in situ periodontal regeneration.[2,3]

Platelets contain abundant vital growth 
factors entrapped in the alpha granules. 
These growth factors include fibroblast 
growth factor, transforming growth factor 
β1, insulin‑like growth factor, epithelial 
growth factor, vascular endothelial 
growth factor, and platelet‑derived growth 
factor.[3‑5] Such growth factors promote 
the regeneration irrespective of being 
utilized alone or in combination.[3,4] Hence 
platelets play a crucial role in regeneration 
in addition to hemostasis. Various 
platelet‑derived products have surfaced 
due to the technological advancements 
and varied protocols in the procurement 
of platelet concentrate. Each of them 
possessing diverse biology and application 
and are classified based on their leukocyte 
and fibrin content.[6]
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Extensive work has been conducted on the regenerative 
properties of platelet‑rich plasma  (PRP) and platelet rich 
fibrin  (PRF).[7‑9] Previous studies have reported that PRF 
combined with open flap debridement (OFD) enhanced 
augmentation and regeneration of periodontal bone 
defects.[10‑13] PRF matrix  (PRFM) belongs to the second 
generation of platelet concentrates with better mechanical 
and biological properties than PRP and PRF.[5,6,14‑17] PRFM 
varies from conventional PRP in its preparation and 
properties; it is prepared by two‑step centrifugation of 
blood, yielding a thrombin‑free concentrated PRFM and is 
synonymous with pure‑PRF.[6] PRFM has been extensively 
used in orthopedics, facial plastic surgery, and recently 
in extraction sockets to enhance wound healing and bone 
formation.[15,16,18,19] PRFM has also been used during ridge 
preservation procedures and has been shown to stimulate a 
socket’s quick osseous fill.[20]

There are limited studies on the regenerative capacity of 
PRFM in treating periodontal defects, such as horizontal 
defects,[21] but none on intrabony defects. Moreover, 
the PRFM used in the current study was prepared 
by dual‑spin technology using a patented thixotropic 
separator gel  (PRFM kit) to separate the blood cell 
layer (white and red cells). A faster and longer second spin 
yielded the formation of a cross‑linked fibrin matrix, which 
is dense, with a concentrated number of viable platelets.[20] 
The cross‑linking stabilizes the clot, prevents retraction, 
creates a consistency that resists displacement, maintains 
space, and thereby inhibiting the soft tissue invasion.[20] 
Also, the well‑structured, organized fibrin matrix acts as 
a scaffold for migrating cells during tissue repair.[19] This 
study aimed to evaluate PRFM as a regenerative material 
compared to OFD in human periodontal intrabony 
defects. The null hypothesis was that there would not be 
a significant difference in the outcome measures between 
the therapies involving only OFD  (control group) and 
OFD + PRFM (test group).

Materials and Methods
Study design

The Institutional Ethics Committee KLE 
Society’s Institute of Dental Sciences, Bangalore 
(KLEDC/IEC/11‑2012/04) approved the study and 
registered with the US National Institutes of Health 
Clinical Trials Registry  (Register No  –  NCT03616925). 
The methods followed in the study were as per the Helsinki 
Declaration of 1975, amended in 2013.

G*Power software, Version 3.0.5, Heinrich-Heine-
Universität Düsseldorf, was used for estimating the sample 
size. Parameters used to calculate the sample size were the 
mean difference in clinical attachment level  (CAL)  (0.67), 
SD of difference  (0.93), α level set at 0.05, and the 
power of the study  (1−β error probability) set at 0.9. The 
total sample size estimated was 24, i.e., n  =  12 sites. 

An additional 25% of sites  (3 sites) for each group were 
included, considering the possibility of participant attrition.

This prospective, single‑center, randomized controlled 
clinical trial, based on the convenience sampling method, 
employed a split‑mouth design and a follow‑up period 
of 6 months. The surgical sites were randomized by 
a computer‑generated tabulation method into the test 
group  (PRFM  +  OFD) and control group  (OFD alone). 
Surgeries were performed 2 weeks apart on the contralateral 
sites.

Study participants

The patients were enrolled by a single therapist  (LS) from 
the outpatient section of the Department of Periodontics, 
KLE Society’s Institute of Dental Sciences, Bangalore, 
Karnataka, India. Fifteen patients, aged between 30 and 
55 years (m = 42 ± 13 years; 10 males and 5 females), were 
enrolled for the study [Figure 1]. Written informed consent 
for voluntary enrolment and publishing the acquired data 
was obtained from the patients. Healthy patients who were 
never smokers with a probing pocket depth  (PPD) ≥6 mm 
and radiographic evidence of bilateral vertical intrabony 
defects were included. Patients who used medications 
affecting the number and function of platelets in the past 
3 months or suffering from platelet related or immunologic 
diseases or with abnormal platelet counts or any other 
condition contraindicating periodontal surgery, history of 
periodontal therapy in the last 6 months and pregnant or 
lactating women were excluded.

Presurgical procedure and baseline measurements

Following an initial examination and treatment planning, 
the selected patients were instructed for plaque control 
measures and subjected to Phase‑I periodontal therapy, 
an occlusal adjustment, and a re‑evaluation after four to 
6 weeks.

Following random blood sugar level and complete 
hemogram, clinical parameters  (plaque index  [PI] 
by Silness and Loe  1964,[22] gingival index  [GI]; 
Loe and Silness  1963,[22] PPD and CAL) were recorded at 
baseline  (BL) and followed up at 3 months, and 6 months 
postsurgery.

A customized acrylic stent with a reproducible fixed 
reference point (FRP) was fabricated on the patient’s study 
cast to minimize the measurement error. The pre‑  and 
post‑operative pocket depths were measured using a 
manual periodontal probe  (No. 15 University of North 
Carolina) along the stent groove at a standardized entry 
point[23,24]  [Figure  2a]. The distance from the FRP to the 
free gingival margin was recorded; CAL was determined 
by adding this distance to the PPD.[25]

Radiographic imaging of the surgical sites was performed 
using a long cone paralleling technique on an intraoral direct 
digital periapical radiovisiography  (RVG‑Suni Medical 
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Imaging, Apteryx Inc., Acron, Ohio, USA). The exposures 
were made at 70 KVp, 7 mA for 0.2 s at a focus to film 
distance of 20 cm, using a film holder  (Troll byte plus, 
Troll Dental, Trollhattan, Sweden). Linear measurements 
were made on the digitized images using analysis 
software  (Image J software; Wayne Rasband, National 
Institute of Health‑USA) to determine the intrabony 
defect depths.[26] The depth of defect  (DD) was calculated 
by subtracting the distance between the cementoenamel 
junction  (CEJ) to the base of the defect from CEJ to the 
alveolar crest.[27] The postoperative defect fill  (DF) was 
calculated by subtracting the postoperative DD from DD at 

BL. The percentage of DF  (PDF) was calculated using the 
below formula.[28]

Baseline defect depth – 3 / 6 month defectdepth 100
Baseline defect depth

− ×

Surgical procedure

After achieving adequate anesthesia, a full‑thickness 
mucoperiosteal flap was reflected. A  thorough surgical 
degranulation followed by root planing and irrigation with 
normal saline was done [Figure 2b].

Control site

OFD was done, following which the elevated flaps were 
approximated with interrupted sutures, and a periodontal 
dressing was placed.

Test site

After thorough debridement, autologous PRFM was 
placed in  situ, sutured, followed by a periodontal 
dressing  [Figure  2c and d]. PRFM fabrication was done 
using a PRFM kit  (Selphyl system Aesthetic factors, 
Wayne, New Jersey, U. S. A., Mesotherapy Worldwide, 
Dubai). A  duel centrifuge technique consisting of an 
initial spin  (REMI‑8C, REMI, India) at 1100 g for 6  min 
to separate the blood cells from platelet‑rich supernatant 
plasma followed‑by supernatant spun at 1450 g for 
15 min [Figure 3a‑h].

A course of antibiotics, cap. Amoxicillin – LB 
(500 mg) thrice daily for 5  days and tablet diclofenac 
sodium  (50 mg) thrice daily for 3  days and chlorhexidine 
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Figure 1: The CONSORT flowchart for patient enrolment, allocation, follow‑up, and analysis

Figure  2: The clinical procedure of Platelet‑rich fibrin matrix 
placement. (a) Preoperative clinical PPD. (b) Full‑thickness flap reflected 
and debridement of the defect site.  (c) Placement of platelet‑rich fibrin 
matrix into the defect site. (d) Site sutured
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assessed using the intra‑class correlation coefficient was 
high (ICC = 0.9).

All the study parameters were analyzed using Statistical 
Package for the Social Sciences  (I. B. M  SPSSv. 
10.5, Chicago, IL, USA); the significance of differences 
was set at α = 0.05. The intra‑group comparison of PI 
and GI scores recorded at BL, 3 months, and 6 months 
were analyzed by the Friedman test, followed by 
Wilcoxon signed‑rank test. PPD, CAL, and DD were 
analyzed using Repeated measures ANOVA, adjusted 
for lack of sphericity by Greenhouse–Geisser correction, 
followed by post hoc Bonferroni correction for pairwise 
comparison; the values of PDF at 3 months and 6 months 
postsurgery were analyzed using paired t‑test. The 
intergroup comparison of PI and GI scores were analyzed 
using Fisher’s exact test, while the values of PPD, CAL, 
DD, DF, and PDF were compared by using the Student’s 
t‑test.

Results
The evaluation was done in 30 intrabony sites in 15 patients. 
There were no dropouts in the number of individuals 
analyzed  [Figure 1]. There were no complications reported 
during and after surgery among the patients from the 
control and test groups.

Intragroup comparisons of various time points

The site‑specific changes in PI and GI during the BL 
and follow up time points were compared using the 
Freidman test. The Wilcoxon signed‑rank test evaluated 
the differences in each pair of time points  [Table  1]. 
Site‑specific PI and GI scores in the control and test groups 
at different time points showed statistical improvement with 
time  (P < 0.001). Except for 3 months versus 6 months of 
the test group’s GI values  (P = 0.08), all the pairs showed 
a significant improvement with time.

The intra‑group comparison of PPD, CAL, and DD, was 
done using Repeated measures ANOVA, adjusted for lack of 
sphericity by Greenhouse–Geisser correction and followed 
by post hoc‑Bonferroni correction test  [Table  2]. The PPD 
and CAL values in both groups revealed a significant 
improvement with time  (P  <  0.05). The DD also displayed 
significant improvement with time; however, the post hoc 
test revealed no difference between the BL versus 3 months 
and 3 months versus 6 months in the control group.

The intragroup comparison of PDF after 3 and 6 months 
was evaluated using paired t‑test [Table 3]. Both the control 
and test groups showed a significant improvement in the 
PDF values with time (P < 0.05).

Comparison of outcome measures between the two 
groups

The observed and expected PI, GI, and EHI frequencies 
between the two groups were analyzed using Fisher’s 

digluconate  (0.2%) mouth rinse  (twice daily for 2  weeks) 
were prescribed postoperatively.[12] Every patient was given 
verbal and written postoperative instructions.

Postsurgical follow‑up

One week following surgery, the periodontal dressing 
and sutures were removed, and the area was irrigated 
thoroughly with saline. Symptoms regarding discomfort, 
pain, and sensitivity were recorded, and the secondary 
outcome measure, early wound healing index (EHI),[29] was 
measured. The clinical and radiographic outcome measures 
were followed‑up after 3 and 6 months.

Calibration of the study examiner and statistical 
analysis

A single therapist  (KW) performed all the procedures, and 
the other examiner recorded all the clinical and radiographic 
measurements  (SAB). Intra‑examiner consistency 
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Figure  3: Kit and fabrication steps of platelet rich fibrin matrix.  (a) 
Platelet‑rich fibrin matrix kit. (b) Withdrawal of venous blood into a tube 
containing patented thixotropic separation gel. (c) Supernatant separated 
by centrifuge. (d) Transferring of supernatant to a second tube containing 
calcium chloride through a transferring device. (e) Transferred supernatant 
into the second tube for the second centrifuge. (f) Platelet‑rich fibrin matrix 
procured.  (g) Procured platelet‑rich fibrin matrix gently being removed 
from the tube. (h) Final product platelet‑rich fibrin matrix for application
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exact test  [Table  4]. There was no statistically significant 
difference between the groups regarding the PI scores at 
BL, 3 months, and 6 months  (BL: P  = 0.99; 3 months: 
P  = 0.09; 6 months: 0.13). There was no statistically 
significant GI difference between the groups at BL, but 
the test group bettered the control group at 3 months and 
6 months  (P < 0.05). There was no difference between the 
groups regarding EHI after a week. However, the index 
score of 1 was found in a greater number of patients (10) in 
the test group compared to the control group.

The outcome measures, PPD, a net reduction in PPD, 
CAL, a net reduction in CAL, DD, DF, and PDF were 
compared between the test and control groups using 
Student’s t‑test [Table 5]. The BL values of PPD, CAL, and 
DD in the test group were significantly more than that of 
the control group. However, after 3 months and 6 months, 
the PPD and CAL in the test group improved to yield 
marginally lesser than that of control.

The net reductions in PPD, and CAL, and DF at both 
3 months and 6 months were significantly better in the test 

Table 1: Intra‑group comparison of clinical parameters, plaque index and gingival index at various time points
Parameter Group Timepoint Mean 

rank
Friedman test Wilcoxon signed‑rank test

χ2 P Pairs Z P
PI Control BL 2.70 20.5 <0.001* BL versus 3M 2.83 0.005*

3M 1.97 BL versus 6M 3.42 0.001*
6M 1.33 3M versus 6M 2.65 0.008*

Test BL 2.93 26 <0.001* BL versus 3M 3.61 0.001*
3M 1.77 BL versus 6M 3.58 0.001*
6M 1.3 3M versus 6M 2.45 0.014*

GI Control BL 2.6 23.2 <0.001* BL versus 3M 2.00 0.046*
3M 2.23 BL versus 6M 3.60 0.001*
6M 1.17 3M versus 6M 3.30 0.001*

Test BL 3 28.5 <0.001* BL versus 3M 3.51 0.001*
3M 1.6 BL versus 6M 3.58 0.001*
6M 1.4 3M versus 6M 1.73 0.083

*Significance set P<0.05. PI: PI (criteria of scoring according to Silness and Loe 1964); GI: GI (criteria of scoring according to Loe and 
Silness 1963); Control: Control group treated with open flap debridement only; Test: Test group treated with open flap debridement and 
Platelet‑rich fibrin matrix. PI: Plaque index; GI: Gingival index; BL: Baseline; 3M: 3 months postsurgery; 6M: 6 months postsurgery

Table 2: Intra‑group comparison of parameters, probing pocket depth, clinical attachment level and depth of the 
defect at various time points

Parameter Group Time 
point

Mean±SD ANOVA Post hoc ‑ Bonferroni correction
F P Pairs MD (SE) P

PPD Control BL 7.0±1.1 176.35 <0.0005* BL versus 3M 1.40 (0.13) 0.0005*
3M 5.6±1.1 BL versus 6M 2.33 (0.13) 0.0005*
6M 4.7±1.0 3M versus 6M 0.93 (0.12) 0.0005*

Test BL 8.13±1.30 342.31 <0.0005* BL versus 3M 2.73 (0.18) 0.0005*
3M 5.40±1.06 BL versus 6M 4.13 (0.17) 0.0005*
6M 4.00±0.93 3M versus 6M 1.40 (0.13) 0.0005*

CAL Control BL 6.27±1.28 65.28 <0.0005* BL versus 3M 1.13 (0.13) 0.0005*
3M 5.13±1.19 BL versus 6M 1.60 (0.16) 0.0005*
6M 4.67±1.05 3M versus 6M 0.47 (0.13) 0.011*

Test BL 7.33±1.18 154.90 <0.0005* BL versus 3M 1.80 (0.11) 0.0005*
3M 5.53±1.06 BL versus 6M 2.87 (0.19) 0.0005*
6M 4.47±0.74 3M versus 6M 1.07 (0.18) 0.0005*

DD Control BL 1.84±0.86 10.32 0.002* BL versus 3M 0.41 (0.16) 0.059
3M 1.42±0.58 BL versus 6M 0.74 (0.21) 0.009*
6M 1.10±0.42 3M versus 6M 0.33 (0.11) 0.031

Test BL 3.08±1.02 49.23 <0.0005* BL versus 3M 0.59 (0.16) 0.006*
3M 2.49±1.02 BL versus 6M 1.72 (0.19) 0.0005*
6M 1.35±0.68 3M versus 6M 1.14 (0.18) 0.0005*

*Significance set at α=0.05. Control: Control group treated with open flap debridement only; Test: Test group treated with open flap 
debridement and Platelet‑rich fibrin matrix; ANOVA: Repeated measures ANOVA, adjusted for lack of sphericity by Greenhouse‑Geisser 
correction. PPD: Probing pocket depth; CAL: Clinical attachment level; DD: Depth of the defect; BL: Baseline; 3M: 3 months posturgery; 
6M: 6 months postsurgery; SD: Standard deviation; MD: Difference of means; SE: Standard error
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group than in control  (P  <  0.05)  [Figure  4]; the PDF was 
not statistically different at 3 months, but the mean values 
of the test group were significantly better than that of 
control at 6 months.

Discussion
The present randomized controlled, double‑blind clinical 
study was carried out to evaluate the efficacy of PRFM 
as a regenerative material in human 3‑walled intraosseous 
periodontal defects. The periodontal tissue response to 

PRFM  +  OFD  (test group) and only OFD  (control) was 
evaluated by recording EHI, PI, GI, PPD, CAL, DD, DF, 
and PDF. The study found that the net reductions in PPD 
and CAL, and GI scores were significantly different in 
the groups at both 3 months and 6 months after surgery; 
the DF and PDF were different only after 6 months; 
The parameters, EHI, PI were not significantly different. 
Therefore, the null hypothesis was partly rejected.

The intergroup comparison of PPD and CAL at 3 months 
and 6 months and DD at 6 months did not produce 
significantly different values  [Table  5]. However, it is 
noteworthy that the samples’ randomization conceded 
the BL values of PPD, CAL, and DD in the test group 
to be significantly higher. Moreover, the mean values of 
PPD, CAL, and DD in the test group at 6 months were 
approximately equal to that of the control, indicating 
better clinical results in the test group. The net reduction 
in PPD and CAL, DF, and PDF were also evaluated to 
tweak the interpretation of the results  [Table  5]. The 
net reductions in PPD and CAL at both 3 months and 
6 months were significantly higher in the test group than in 
control  (P  <  0.05); the DF and PDF were not statistically 
different at 3 months but showed significantly higher 
values after 6 months. There was no statistically significant 
difference in GI scores between the groups at BL, but the 
test group bettered the control group at 3 months and 6 
months  [Table  4]. These results confirmed significantly 
better clinical results in the test groups. A  statistically 
significant net reduction in PPD and CAL and an increase 
in the DF and PDF in the test group implies that PRFM 
might have aided in the soft and hard tissue augmentation. 
A  recent study conducted on horizontal bony defects, 
using intra‑marrow penetration  +  OFD  +  PRFM reported 
similar results; there was no difference between test and 
control  (OFD alone) in PI and GI scores at 9 months, 
while the test group improved significantly on PPD, CAL, 
DD, and PDF.[21] However, the PRFM in the previous 
study[21] was produced from a single spin technique, 
while the PRFM material in our study was prepared by 
using double spin and a patented thixotropic separator 
gel  (Selphyl system Aesthetic factors). The biological 
properties of PRFM produced by dual‑spin technology 
are superior to the single spin technology.[17] There are 
no research reports on evaluating PRFM efficacy on 
intraosseous defects; however, several studies supported 
the efficacy of PRF in periodontal regeneration.[11,30,31] A 
recent systematic literature review reported PRF to be an 
effective remedy in regenerating gingiva in patients with 
gingival recession.[32] In a human study using PRFM in 
extraction sockets, it was found that after 4 months, the 
sockets with PRFM showed rapid and enhanced osseous 
fill compared to barrier membranes and demineralized 
freeze‑dried bone allografts  (DFDBA).[33] The study 
concluded that the prolonged presence of growth factors 
in the PRFM scaffold at the healing sites could be the 

Table 3: Intra‑group comparison of mean percent defect 
fill after 3 and 6 months from baseline

Group Time 
line

Mean±SD Paired difference, 
mean±SD

Paired t‑test
t P

Control 3M 17.45±23.42 16.28±15.5 4.1 0.001*
6M 33.73±24.69

Test 3M 18.81±17.50 36.79±15.2 9.34 0.005*
6M 55.61±18.04

*Significance set at α=0.05. Control: Control group treated with 
open flap debridement only; Test: Test group treated with open 
flap debridement and Platelet‑rich fibrin matrix. 3M: 3 months 
postsurgery; 6M: 6 months postsurgery; SD: Standard deviation

Table 4: Observed and expected frequencies of plaque, 
gingival, and early wound healing indices between the 

two groups according to Fisher’s exact test
Parameter Timeline Scores Control* Test* P†

PI BL 0 0 (0) 0 (0) 0.999
1 6 (40) 7 (46.7)
2 9 (60) 8 (53.3)

3M 0 1 (6.7) 5 (33.3) 0.092
1 12 (80) 10 (66.7)
2 2 (13.3) 0 (0)

6M 0 6 (40) 11 (73.3) 0.139
1 9 (60) 4 (26.7)
2 0 (0) 0 (0)

GI BL 0 0 (0) 0 (0) 1.00
1 3 (20) 3 (20)
2 12 (80) 12 (80)

3M 0 0 (0) 11 (73.3) 0.0005
1 7 (46.7) 4 (26.7)
2 8 (53.3) 0 (0)

6M 0 3 (20) 14 (93.3) 0.0005
1 12 (80) 1 (6.7)
2 0 (0) 0 (0)

EHI 1W 1 5 (33.3) 10 (66.7) 0.134
2 8 (53.3) 5 (33.3)
3 2 (13.3) 0 (0)

*Values formatted as observed (expected); †Significance set at α=0.05. 
Control: Control group treated with open flap debridement only; Test: 
Test group treated with open flap debridement and Platelet‑rich fibrin 
matrix; Scores: Criteria of scoring for PI according to Silness and Loe 
(1964) and GI according to Loe and Silness (1963). BL: Baseline; 
3M: 3 months; 6M: 6 months; 1W: 1  week; PI: Plaque index; 
GI: Gingival index; EHI: Early wound healing index
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most significant factor that caused rapid osseous fill. 
The findings of the present study, supported by previous 
studies’ conclusions, allude to the potential of PRFM as a 
promising regenerative material.

The test group’s favorable outcomes with significant 
osseous and soft tissue responses could be associated 
with the PRFM because there is sufficient evidence to 
suggest that PRFM can accelerate tissue regeneration by 
stimulating normal physiology.[14,17,20] It can be accredited 
to the platelets viable in PRFM, containing intrinsic 
growth factors and the fibrin matrix that acts as a scaffold 
for migrating endothelial cells, osteoblasts, and other 
cells required for tissue repair.[3,4,17] Furthermore, A study 

reported that the application of PRF in an intraosseous 
defect produced elevated levels of platelet‑derived growth 
factor‑BB in the crevicular fluid.[34]

No adverse events occurred during and after the surgery 
in the test group. Moreover, intra‑group comparison of PI, 
GI, PPD, CAL, DD, and PDF at various time points in the 
test group indicated a consistent improvement with time, 
suggesting that PRFM is a safe and effective adjunctive for 
periodontal regeneration. The intragroup improvement in 
PPD reduction at 6 months compared to 3 months in both the 
groups [Table 2] could be attributed to the continued clinical 
attachment gain and bone fill as part of the regenerative 
process over time and not just to the initial tissue shrinkage.

Table 5: Intergroup comparison of outcome measures, probing pocket depth, clinical attachment level, depth of the 
defect, and percentage of defect fill

Parameter Timeline Control, 
mean±SD

Test group t‑test
Mean±SD MD t P

Periodontal pocket 
depth (mm)

BL 7.00±1.07 8.13±1.30 −1.13 −2.61 0.02*
3M 5.60±1.06 5.40±1.06 0.20 0.52 0.61
6M 4.67±1.05 4.00±0.93 0.67 1.85 0.08

Periodontal pocket depth 
(reduction in mm)

3M 1.40±0.51 2.73±0.70 −1.33 −5.95 0.0005*
6M 2.33±0.49 4.13±0.64 −1.80 −8.66 0.0005*

CAL (mm) BL 6.27±1.28 7.33±1.18 −1.07 −2.38 0.02*
3M 5.13±1.19 5.53±1.06 −0.40 −0.97 0.34
6M 4.67±1.05 4.47±0.74 0.20 0.60 0.55

CAL (reduction in mm) 3M 1.13±0.52 1.80±0.41 −0.67 −3.90 0.0005*
6M 1.60±0.63 2.87±0.74 −1.27 −5.03 0.0005*

DD (mm) BL 1.84±0.86 3.08±1.02 −1.24 −3.59 0.0005*
3M 1.42±0.58 2.49±1.02 −1.07 −3.52 0.0005*
6M 1.10±0.42 1.35±0.68 −0.25 −1.23 0.23

Defect fill (mm) 3M 0.29±0.57 0.35±0.26 −0.05 −0.33 0.74
6M 0.61±0.67 1.50±0.60 −0.89 −3.84 0.0005*

PDF (%) 3M 17.45±23.42 18.81±17.50 −1.36 −0.18 0.858
6M 33.73±24.69 55.61±18.04 −21.88 −2.77 0.01*

P: P value set at significance, α=0.05; *Statistically significant. Control group: Treatment with open flap debridement only; Test group: Treatment 
with open flap debridement and platelet‑rich fibrin matrix. BL: Baseline; 3M: 3 months; 6M: 6 months; SD: Standard deviation; MD: Difference 
in means; t: t‑value; PDF: Percentage of defect fill; CAL: Clinical attachment level; DD: Depth of the defect; PDF: Percentage of defect fill
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Figure 4: Radiographic images of follow‑up at baseline, 3 months, and 6 months intervals. (a) An intrabony defect from the test group at baseline. (b) An 
improvement in the intrabony defect from the test group at 3 months. (c) An improvement in the intrabony defect from the test group at 6 months. (d) An 
intrabony defect from the control group at baseline. (e) An improvement in the intrabony defect from the control group at 3 months. (f) An improvement 
in the intrabony defect from the control group at 6 months
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There was no statistically significant difference between 
the groups regarding the PI scores at BL, 3 months, and 
6 months. Also, there was no difference between the groups 
regarding EHI after a week  [Table 4]. No difference in the 
PI scores between the test and control group suggested that 
the patient’s ability to maintain the plaque control measures 
after grafting PRFM at the surgical site was similar to 
the conventional OFD. A  similar EHI index suggested 
that the early healing of the soft tissue was also similar. 
According to the wound‑healing index, uneventful healing 
is associated with minimal fibrin formation due to reduced 
surgical site trauma.[29] Results showed complete closure of 
flap with no fibrin line in the interproximal area of patients 
in the test group  (66.7%) than the control group  (33.7%). 
A  canine study conducted a histological evaluation of 
extraction socket healing and found that PRFM produced 
rapid healing with higher osseous fill than non‑viable 
materials (DFDBA).[33]

A split‑mouth design was used in which 30 sites in 15 patients 
were selected randomly; this ensured the exclusion of the 
patient’s specific characteristics and facilitated interpretation 
of the trial by reducing inter‑patient variability.[35] 
Radiographic assessment is a painless, noninvasive method 
contrary to direct bone measurement; it is an effective 
method to measure the bone parameters to study regenerative 
procedures.[36] The study’s limitations included the inability 
to assess the nature of regenerated periodontal tissues by 
histologic investigation due to ethical constraints and not 
considering the extent of possible gingival recession, which is 
a consequence of the employed surgical approach.

Conclusion
Considering the significant improvement in the clinical 
and radiographic parameters within this study’s scope and 
limitations, PRFM can be recommended as a potential 
periodontal regenerative material in treating 3‑walled 
intraosseous periodontal defects. Grafting PRFM in the 
intrabony defect after OFD can be considered safe and 
efficient. PRFM application may be a novel approach for 
periodontal regeneration; however, multicentre clinical 
trials with prospective, randomized controlled studies with 
larger sample sizes and long‑term follow‑up should be 
undertaken in the future to ascertain the current results. 
Furthermore, the periodontal regeneration capability of the 
PRFM graft needs to be confirmed by histomorphometry. 
Provided the limitations, this study’s clinical relevance is 
that it evaluates and substantiates the utilization of this 
novel material with a novel strategy for procurement, 
ameliorate version of PRP amidst the plethora of platelet 
concentrates as a promising regenerative material in the 
field of periodontal regeneration.
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