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Background: Regenerative management of periodontal intrabony defects aims to restore lost
periodontal attachment apparatus. Platelet-rich fibrin (PRF), a second-generation autologous
Dr. Anita Kulloli platelet concentrate, releases growth factors capable of enhancing osteogenic and angiogenic
Professor, Department of responses, while bioresorbable collagen membranes act as space-providing barriers in guided
Periodontology, Dr. D. Y. Patil  tissue regeneration. Comparative evidence from Indian populations remains limited. The
present trial compared the clinical and radiographic regenerative outcomes of PRF versus a
bioresorbable collagen membrane, each combined with open flap debridement (OFD), in
patients with chronic periodontitis and intrabony defects. Methods: A single-centre,
prospective, randomized, parallel-arm, examiner-blinded clinical trial was conducted
between January 2024 and December 2025. Sixty patients with stage Ill periodontitis
harbouring >3 mm vertical bone defects were randomly assigned 1:1 to OFD with PRF (n =
30) or OFD with bioresorbable collagen membrane (n = 30). Plaque index, gingival index,
probing pocket depth (PPD), clinical attachment level (CAL), gingival recession (GR) and
radiographic defect depth (RDD) on standardized intraoral periapical radiographs were
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h_ recorded at baseline, 3 months and 6 months. The primary outcome was the change in CAL
at 6 months. Results: Both groups showed statistically significant intra-group improvement
E I (p < 0.001). At 6 months, mean CAL gain was 3.42 = 0.76 mm with PRF versus 3.04 + 0.82

mm with collagen (p = 0.067). PPD reduction was 3.84 + 0.78 mm vs 3.48 £ 0.86 mm (p =
0.094) and radiographic defect fill was 2.86 = 0.62 mm vs 2.42 + 0.68 mm (p = 0.012).
Percentage bone fill favoured PRF (54.6 = 11.8% vs 46.2 + 12.4%; p = 0.009). GR change
and post-operative pain were modestly lower with PRF. No adverse events occurred.
Conclusion: Both PRF and bioresorbable collagen membrane combined with OFD produced
significant clinical and radiographic improvement in intrabony defects at 6 months. PRF
yielded numerically superior clinical gains and statistically significant superior radiographic
bone fill, supporting its role as an affordable, autologous regenerative biomaterial in Indian
periodontal practice.
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INTRODUCTION more than 50% of adults over the age of 35 years [1].
Periodontitis is a chronic, multifactorial, Beyond the local oral consequences, severe
plaque-induced inflammatory disease of the tooth- periodontitis exerts significant socioeconomic costs and

supporting apparatus that, if untreated, culminates in
progressive destruction of the periodontal ligament,
cementum and alveolar bone, ultimately leading to
tooth loss. The global burden of severe periodontitis
remains substantial, and India bears a particularly high
prevalence, with national oral health surveys
consistently reporting moderate-to-severe disease in

has been linked to systemic conditions including
diabetes mellitus and cardiovascular disease, lending
additional weight to the imperative for effective long-
term management strategies [1, 2].

Conventional non-surgical periodontal
therapy—scaling, root planing and meticulous oral-
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hygiene reinforcement—remains the foundation of
disease control and is sufficient to arrest progression in
most shallow-to-moderate pockets. However, deep
intrabony defects (defects in which the apical extent of
the pocket lies apical to the level of the surrounding
alveolar crest) frequently demonstrate persistent
residual pocket depth, ongoing attachment loss and a
tangible risk of recurrence after non-surgical care alone.
In such defects, surgical access combined with
regenerative  biomaterials offers the additional
possibility of restoring the lost periodontal attachment
apparatus—cementum,  periodontal  ligament and
alveolar bone—rather than the epithelial repair that
ordinarily follows open flap debridement (OFD) alone
[2, 3].

Guided tissue regeneration (GTR), introduced
by Nyman and colleagues in the 1980s, is grounded in
the principle of selective cell repopulation: an occlusive
barrier interposed between the gingival flap and the root
surface excludes the rapidly proliferating epithelial and
connective-tissue cells while preserving the protected
wound space within which periodontal ligament-
derived cells can recolonize the denuded root [3]. Of the
various barriers developed for this purpose,
bioresorbable collagen membranes have become the
contemporary standard of care because of their
biocompatibility, chemotactic effect on periodontal
fibroblasts and platelets, haemostatic properties and the
elimination of the second surgical procedure formerly
required for the removal of non-resorbable membranes
[4]. Systematic reviews and meta-analyses have
consistently shown that GTR with bioresorbable
membranes is associated with greater gains in clinical
attachment level and probing pocket depth reduction
than OFD alone in intrabony defects [4].

More recently, the regenerative
armamentarium has expanded to include autologous
platelet concentrates. The first-generation platelet-rich
plasma (PRP) required exogenous bovine thrombin and
calcium chloride for clot formation and showed
inconsistent clinical benefit. The second-generation
platelet-rich fibrin (PRF), described by Choukroun and
colleagues in 2001, is prepared by simple, single-step
centrifugation of autologous whole blood without any
anticoagulant or other additive, yielding a dense three-
dimensional fibrin matrix that traps platelets, leukocytes
and a slow-release reservoir of growth factors including
platelet-derived growth factor, transforming growth
factor-B, vascular endothelial growth factor and insulin-
like growth factor [5]. These growth factors are released
over a period of seven to ten days, sustaining
angiogenesis, osteoblast proliferation and chemotactic
recruitment of mesenchymal stem cells to the wound
site [5, 6].

Clinical trials in periodontal intrabony defects
have reported that PRF, used either as a sole
regenerative material or in combination with open flap

debridement, results in significant improvement in
probing depth, clinical attachment level and
radiographic bone fill compared with OFD alone [6, 7].
A systematic review and meta-analysis by Castro et al.,
concluded that PRF was associated with significant
additional gains in clinical attachment level and
intrabony defect fill compared with OFD alone, with
effect sizes comparable to those reported for membrane-
based GTR [8]. Pradeep and colleagues, in a
randomized trial in Indian patients, found that PRF
provided clinical and radiographic outcomes equivalent
to those of an open flap debridement combined with a
demineralized freeze-dried bone allograft [9].

Despite these promising data, comparative
evidence directly addressing PRF against a
bioresorbable collagen membrane in well-defined
intrabony defects in Indian patients remains limited and
heterogeneous in design, follow-up duration, defect
morphology and outcome metrics. From a public-health
standpoint, the question is clinically meaningful: PRF is
autologous, inexpensive, eliminates immunological and
disease-transmission concerns, and can be prepared
chairside, whereas commercially available
bioresorbable collagen membranes—although well-
established and clinically effective—add appreciable
cost to regenerative procedures and remain inaccessible
to a substantial proportion of patients in resource-
limited Indian dental settings [10].

Accordingly, the present single-centre,
prospective, randomized clinical trial was designed to
compare the six-month clinical and radiographic
regenerative outcomes of PRF versus a bioresorbable
collagen membrane, each combined with open flap
debridement, in Indian adults with stage Il
periodontitis and well-defined vertical intrabony
defects, with the goal of generating contemporary
regional evidence to inform clinical decision-making.

Aims and Objectives

The principal aim of the trial was to compare
the clinical and radiographic regenerative outcomes of
platelet-rich fibrin and a bioresorbable collagen
membrane, each used in conjunction with open flap
debridement, in the management of periodontal
intrabony defects in adult Indian patients with stage 11l
periodontitis.

The primary objective was to compare the gain
in clinical attachment level from baseline to six months
between the two intervention arms. Secondary
objectives included the comparison of reduction in
probing pocket depth, change in gingival recession,
radiographic defect depth and percentage bone fill on
standardized intraoral periapical radiographs, change in
plague and gingival indices, and post-operative pain and
tolerability between the two arms. An exploratory
objective evaluated whether the magnitude of clinical
attachment gain correlated with radiographic defect fill
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in the overall cohort.

Materials and Methods
Study design and setting

A single-centre, prospective, parallel-group,
randomized, examiner-blinded clinical trial was
conducted in the Department of Periodontology of Dr.
D. Y. Patil Dental College & Hospital, Dr. D. Y. Patil
Vidyapeeth, Pune, Maharashtra, India, between January
2024 and December 2025. The protocol was approved
by the Institutional Ethics Committee in accordance
with the Declaration of Helsinki, and written informed
consent was obtained from each participant prior to
enrolment. The trial was prospectively registered on a
publicly accessible clinical trial registry and was
conducted and reported in accordance with the
CONSORT 2010 statement.

Sample size estimation

The sample size was calculated based on the
primary outcome of clinical attachment level gain at 6
months. Assuming a minimum clinically meaningful
between-group difference of 0.6 mm with an estimated
common standard deviation of 0.8 mm derived from
prior literature, a two-sided a of 0.05 and statistical
power of 80%, a minimum of 28 participants per arm
was required. To compensate for an anticipated 10%
drop-out, this was increased to a final target of 30
patients per group, yielding a total sample of 60
participants.

Eligibility criteria

Systemically healthy adults aged 25 to 55
years presenting with generalized stage 111 periodontitis
(according to the 2017 World Workshop classification)
and harbouring at least one interproximal intrabony
defect with probing pocket depth >6 mm, radiographic
vertical defect depth >3 mm and a clear two- or three-
wall morphology on surgical exploration were eligible.
Exclusion criteria comprised pregnancy or lactation,
current smoking (>10 cigarettes/day or any tobacco use
within the preceding 6 months), uncontrolled diabetes
mellitus (HbAlc >7%), use of antibiotics, anti-
inflammatory agents or immunosuppressive therapy
within the preceding 3 months, periodontal therapy
within the preceding 6 months, known platelet disorders
or bleeding diathesis, untreated endodontic pathology or
grade Il mobility of the index tooth, and inability to
attend scheduled follow-up visits.

Randomization, allocation concealment and blinding
Eligible participants were randomly allocated
in a 1:1 ratio to either the PRF group or the collagen
membrane group, using a computer-generated block
randomization sequence (variable block sizes) prepared
by an independent statistician. Allocation concealment
was maintained through sequentially numbered,
opaque, sealed envelopes that were opened intra-
operatively only after the defect had been surgically
exposed and the eligibility criteria reconfirmed.

Examiner blinding was preserved: a single calibrated
investigator unaware of treatment allocation performed
all clinical and radiographic measurements at every
time-point. The patients and operating surgeon were
necessarily aware of the intervention; the statistician
analysing the primary outcome was also blinded to
allocation.

Pre-surgical phase

All enrolled patients received initial Phase I
therapy consisting of oral hygiene instructions, full-
mouth scaling and root planing under local anaesthesia,
and removal of any iatrogenic plaque-retentive factors.
Re-evaluation was performed four weeks after
completion of non-surgical therapy. Patients who
continued to demonstrate the qualifying intrabony
defect and who maintained a full-mouth plaque score
below 20% were scheduled for the surgical phase.

Surgical procedure

Surgery was performed under local anaesthesia
(2% lignocaine with 1:80,000 adrenaline) by a single
experienced periodontist. Following sulcular incisions
and elevation of full-thickness mucoperiosteal flaps, the
granulation tissue was removed and the root surfaces
were carefully debrided and planed. The defect was
irrigated thoroughly with sterile saline. In the PRF
group, 10 mL of venous blood was drawn from the
antecubital vein immediately prior to defect
debridement, collected into a sterile glass-coated tube
without anticoagulant and centrifuged at 3000 rpm for
10 minutes using a standard tabletop centrifuge, in
accordance with Choukroun's original protocol. The
resulting fibrin clot was separated from the red blood-
cell layer, compressed into a membrane of standardized
thickness and used to fill the defect; an additional PRF
membrane was placed over the defect to serve as a
barrier. In the collagen group, the defect was filled
passively with the patient's own blood clot and a
trimmed bioresorbable type-1 collagen membrane was
adapted over the defect to extend at least 3 mm beyond
the bony margins. The flap was repositioned coronally
and sutured with 4-0 non-resorbable sutures to achieve
primary closure. A non-eugenol periodontal dressing
was placed.

Post-operative care

All patients received amoxicillin 500 mg three
times daily for 5 days, ibuprofen 400 mg as required for
pain and chlorhexidine 0.12% mouth rinses twice daily
for 14 days. Mechanical cleaning of the surgical site
was discontinued for two weeks. Sutures and the
periodontal dressing were removed at 14 days.
Professional  supragingival prophylaxis and oral-
hygiene reinforcement were carried out at every recall.

Clinical and radiographic assessments

Plague index (PI; Silness and Loe), gingival
index (GI; Loe and Silness), probing pocket depth
(PPD), clinical attachment level (CAL) and gingival
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recession (GR) were recorded at baseline, 3 months and
6 months by the blinded examiner using a UNC-15
periodontal probe with a customized acrylic stent and
grooves to standardize probe angulation. PPD was
measured to the nearest millimetre from the gingival
margin to the base of the pocket; CAL was measured
from the cemento-enamel junction to the base of the
pocket. Standardized intraoral periapical radiographs
were obtained using the long-cone paralleling technique
with a customized bite-block, at baseline and at 6
months. Radiographic defect depth (RDD) was defined
as the distance between the alveolar crest and the most
apical extent of the defect, and percentage bone fill was
calculated as the change in RDD from baseline divided
by the baseline defect depth, expressed as a percentage.

Outcomes

The primary outcome was the change in CAL
from baseline to 6 months. Secondary outcomes
comprised the change in PPD, GR, RDD and
percentage bone fill, change in plaque and gingival
indices, and post-operative pain measured on a 0-10
visual analogue scale during the first 7 days. Safety
outcomes captured any post-surgical infection,
dehiscence, membrane exposure or other adverse event.

Statistical analysis
All analyses were conducted on an intention-
to-treat basis using SPSS version 27.0 (IBM Corp.,

Armonk, NY, USA). Continuous variables were tested
for normality using the Shapiro—Wilk test and presented
as mean + standard deviation. Categorical variables
were summarized as frequencies and percentages.
Between-group comparisons used the independent
samples t-test or the Mann—-Whitney U test, and within-
group comparisons used the paired t-test or the
Wilcoxon signed-rank test. Repeated-measures analysis
of variance was used to examine the trajectory of
clinical parameters across the three time-points. Pearson
correlation was used to assess the relationship between
CAL gain and percentage bone fill. A two-sided p-value
below 0.05 was considered statistically significant.

RESULTS
Participant disposition and baseline characteristics

Of 78 patients screened, 60 fulfilled the
eligibility criteria and were randomized equally to the
two intervention arms (30 patients per group). All
participants completed the 6-month follow-up; no
surgical or post-surgical complications, membrane
exposure or infection occurred in either arm. Baseline
demographic, clinical, biochemical and radiographic
characteristics were comparable between the two
groups, with no statistically significant between-group
difference (Table 1, all p > 0.05). The mean age of the
cohort was 38.4 + 7.2 years, with a male predominance
of 58.3%.

Table 1: Baseline demographic, clinical and radiographic characteristics of the study population

Variable PRF (n=30) | Collagen (n=30) | p-value
Age (years), mean + SD 38.8+7.4 379+7.0 0.632
Male sex, n (%) 18 (60.0) 17 (56.7) 0.792
Plaque index, mean + SD 1.62+0.34 | 1.58+0.32 0.640
Gingival index, mean + SD 1.74+0.32 | 1.70+£0.34 0.640
Probing pocket depth (mm) 7.62+0.94 | 7.48+0.88 0.557
Clinical attachment level (mm) | 8.34+1.06 | 8.18+1.02 0.553
Gingival recession (mm) 0.72+0.42 | 0.70+0.40 0.851
Radiographic defect depth (mm) | 5.24 +0.92 | 5.18 + 0.88 0.797
2-wall defects, n (%) 12 (40.0) 13 (43.3) 0.793
3-wall defects, n (%) 18 (60.0) 17 (56.7) 0.793
Site — Mandibular, n (%) 19 (63.3) 18 (60.0) 0.791
Site — Maxillary, n (%) 11 (36.7) 12 (40.0) 0.791

Plaque and gingival indices

Both groups showed significant reduction in
plaque and gingival indices from baseline to 6 months
(all within-group p < 0.001). At 6 months, the mean
plaque index was 0.74 + 0.22 in the PRF group and 0.72

+ 0.20 in the collagen group (p = 0.715), and the
gingival index was 0.62 * 0.18 and 0.64 + 0.20
respectively (p = 0.683), indicating that the standard of
plague control achieved was comparable between arms
(Table 2).

Table 2: Plaque index and gingival index at baseline, 3 months and 6 months

Parameter / Time-point | PRF (n=30) | Collagen (n=30) | p-value
Plague index — Baseline 1.62+0.34 | 1.58+0.32 0.640
Plague index —3 months | 0.92+0.26 | 0.94+0.24 0.756
Plague index — 6 months | 0.74+0.22 | 0.72+0.20 0.715
A Plaque index, 0-6 mo -0.88 +0.28 | —0.86 + 0.26 0.776
Gingival index — Baseline | 1.74+0.32 | 1.70+0.34 0.640
Gingival index —3 months | 0.84+0.22 | 0.86 +0.24 0.737
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Gingival index — 6 months | 0.62 +0.18

0.64 +£0.20 0.683

A Gingival index, 0-6 mo

-1.12+0.30 | -1.06 +0.32 0.456

Probing pocket depth and clinical attachment level
Both interventions produced statistically
significant intra-group improvement in PPD and CAL
at every follow-up point (within-group p < 0.001). At 6
months, mean PPD was 3.78 = 0.84 mm in the PRF
group versus 4.00 = 0.92 mm in the collagen group (p =
0.337). The absolute reduction in PPD was 3.84 + 0.78
mm versus 3.48 £ 0.86 mm respectively, with a non-
significant between-group difference favouring PRF (p

= 0.094). The primary outcome—mean CAL gain at 6
months—was 3.42 =+ 0.76 mm with PRF and 3.04 =
0.82 mm with collagen membrane, with a between-
group difference of 0.38 mm (95% CI -0.03 t0 0.79; p =
0.067) that approached but did not reach conventional
statistical significance. Repeated-measures analysis
confirmed a significant effect of time (F = 412.6, p <
0.001) but a non-significant time-by-group interaction
for CAL (F=1.96, p=0.148) (Table 3).

Table 3: Probing pocket depth, clinical attachment level and gingival recession over 6 months

Parameter / Time-point PRF (n=30) | Collagen (n=30) | p-value
PPD (mm) — Baseline 7.62+0.94 | 7.48+0.88 0.557
PPD (mm) — 3 months 442+0.86 | 4.68+0.92 0.262
PPD (mm) — 6 months 3.78+0.84 | 4.00+0.92 0.337
A PPD (mm), 0—6 mo -3.84+£0.78 | -3.48+0.86 0.094
CAL (mm) — Baseline 834+106 |8.18+1.02 0.553
CAL (mm) — 3 months 552+0.92 | 5.74+0.96 0.367
CAL (mm) — 6 months 4.92+0.88 |5.14+0.92 0.347
A CAL gain (mm), 0-6 mo | 3.42+0.76 | 3.04+0.82 0.067
GR (mm) — Baseline 0.72+0.42 | 0.70+0.40 0.851
GR (mm) — 6 months 1.14+046 | 1.14+0.48 1.000
A GR (mm), 0-6 mo +0.42 +0.28 | +0.44 +0.32 0.795

Radiographic outcomes

Standardized intraoral periapical radiographs
at 6 months demonstrated significant reduction in
radiographic defect depth in both arms (within-group p
< 0.001). Mean RDD reduction was 2.86 = 0.62 mm in
the PRF group versus 2.42 + 0.68 mm in the collagen
group, a hetween-group difference of 0.44 mm that
reached statistical significance (p = 0.012). Percentage
bone fill was 54.6 £ 11.8% with PRF versus 46.2 *
12.4% with collagen, a difference of 8.4 percentage
points in favour of PRF (p = 0.009). The proportion of
sites achieving a clinically meaningful bone fill of
>50% was 21 of 30 (70.0%) with PRF and 13 of 30
(43.3%) with collagen (p = 0.037) (Table 4).

Post-operative pain and patient tolerability

Mean visual analogue scale pain scores during
the first post-operative week were modestly lower in the
PRF group on days 1, 2 and 3, but the differences were
small and did not reach statistical significance on most
days. None of the patients reported pain beyond day 7
in either arm. Analgesic consumption (mean number of
ibuprofen tablets over 7 days) was 6.2 + 1.8 in the PRF
group versus 7.4 = 2.0 in the collagen group (p =
0.018). No infection, dehiscence, membrane exposure
or other adverse event was recorded in either arm
(Table 5).

Table 5: Post-operative visual analogue scale pain
scores and analgesic consumption

Table 4: Radiographic defect depth and percentage Variable PRF Collagen p-
bone fill at 6 months (n=30) (n=30) value

Parameter PRF Collagen p- VASpain—Dayl [42+14 |48+16 0.128

(n=30) (n=30) value VAS pain—Day2 |3.0+12 |36+14 0.080

RDD_ (mm) -|524 +|518+0.88 |0.797 VAS pain—Day3 | 1.8+10 |24+12 0.039

Baseline 0.92 VAS pain—Day5 | 0.8+0.6 | 1.0+0.8 0.273

RDD (mm) - 6238 +|276+068 |0.027 VAS pain —Day7 [0.2+04 [03+05 0.398

months 0.62 Total  ibuprofen | 6.2+ 1.8 | 7.4+ 20 0.018

A RDD (mm), 0-6 | -2.86 + | -2.42 + | 0.012 (tablets, 7 d)

mo 0.62 0.68 Post-op infection, | 0 (0.0) 0(0.0) -

% Bone fill, mean | 54.6 + | 46.2+12.4 | 0.009 n (%)

+SD 118 Membrane 0(0.0) 1(3.3) 0.317

Sites with >50% | 21 (70.0) | 13 (43.3) 0.037 exposure, n (%)

bone fill, n (%)

Sites with >25% | 29 (96.7) | 26 (86.7) 0.161 Correlation between clinical and radiographic

bone fill, n (%) outcomes

In the pooled cohort, the magnitude of CAL
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gain at 6 months correlated positively and moderately
with percentage radiographic bone fill (Pearson r =
0.508, p < 0.001), suggesting that the clinical
attachment improvement was paralleled by genuine
0sseous regenerative change. Similar correlations were
observed within each treatment arm and between PPD
reduction and bone fill (Table 6).

Table 6: Correlation between clinical and
radiographic outcomes at 6 months (Pearson)

Variable pair | PRF (r, | Collagen Overall
p) (r,p) (r,p)
A CAL vs % | 0.524, 0.486, 0.508,
bone fill 0.003 0.007 <0.001
A PPD vs % | 0.462, 0.438, 0.452,
bone fill 0.010 0.016 <0.001
A CAL vs A | 0.498, 0.452, 0.476,
RDD 0.005 0.012 <0.001
A CAL vs A | 0.612, 0.594, 0.604,
PPD <0.001 0.001 <0.001

DISCUSSION

This single-centre, randomized, examiner-
blinded clinical trial compared platelet-rich fibrin with a
bioresorbable collagen membrane, each combined with
open flap debridement, in the regenerative management
of well-defined intrabony defects in Indian adults with
stage Ill periodontitis. Both interventions produced
significant intra-group improvement in all primary and
secondary clinical and radiographic outcomes at 6
months. The PRF group demonstrated numerically
greater clinical attachment level gain and probing
pocket depth reduction, although the between-group
differences for these clinical outcomes did not reach
conventional statistical significance. Importantly, PRF
yielded statistically significant superiority over the
collagen membrane in radiographic defect depth
reduction and percentage bone fill, and a higher
proportion of PRF-treated sites achieved a clinically
meaningful bone fill of at least 50%.

These findings are broadly consistent with the
existing evidence base. Sharma and Pradeep, in one of
the earliest randomized trials of PRF in mandibular
intrabony defects in Indian patients, reported significant
clinical attachment gain and radiographic bone fill with
PRF over OFD alone [11]. Pradeep and colleagues
subsequently demonstrated that PRF produced clinical
and radiographic outcomes equivalent to those of a
demineralized freeze-dried bone allograft [9]. The PRF-
driven gains in radiographic bone fill seen in the present
cohort align with the meta-analytic estimate reported by
Castro et al., who pooled fifteen randomized trials and
found that PRF was associated with significantly
greater clinical attachment gain and intrabony defect fill
than OFD alone, with effect sizes comparable to those
of barrier membranes [8]. Miron and colleagues, in their
comprehensive review of PRF in periodontology,
emphasized the biological plausibility of these benefits,
attributing them to the slow, sustained release of

platelet-derived and leucocyte-derived growth factors
that promote angiogenesis and osteogenesis in the
protected wound environment [12].

The marginal but non-significant clinical
superiority of PRF over collagen observed here is in
keeping with several head-to-head trials. Bajaj et al.,
compared PRF with a bioabsorbable collagen
membrane in intrabony defects and reported
comparable clinical attachment gains and probing
pocket depth reductions between the two arms at 9
months, with PRF showing a small numerical advantage
in radiographic bone fill [13]. Agarwal et al., in a split-
mouth trial in chronic periodontitis patients, found that
both PRF and collagen membrane combined with OFD
produced significant improvements in clinical
parameters with no significant inter-group differences
in clinical attachment level, although bone fill again
favoured PRF [14]. The biological explanation likely
lies in the active, growth-factor-rich nature of PRF,
which combines a structural fibrin scaffold with a
sustained-release biological signal, whereas a collagen
membrane provides a passive barrier without a
comparable growth-factor reservoir [12, 15].

Contrasting reports also exist. Camargo and
colleagues, in an early trial comparing autologous
platelet concentrates with conventional barrier
membranes in deep intrabony defects, found no
statistically significant difference in clinical or
radiographic outcomes between the two approaches
[16]. Stavropoulos and Karring, in a long-term follow-
up of GTR with bioresorbable membranes,
demonstrated durable clinical attachment gains over 10
years, suggesting that membrane-based regeneration
may offer long-term stability that has yet to be
conclusively established for PRF [17]. A more recent
network meta-analysis of regenerative biomaterials in
intrabony defects ranked PRF, bone substitutes and
enamel matrix derivative similarly highly, with the
choice often driven by cost, availability and operator
preference [18]. The combination of PRF with a bone
substitute appears to offer additional benefit over either
modality alone in certain defect configurations, an
avenue worth exploring in future Indian trials.

Beyond clinical and radiographic efficacy, the
practical advantages of PRF in resource-limited Indian
dental settings deserve emphasis. PRF is autologous and
therefore free from immunogenic and disease-
transmission concerns; it requires only a chairside
centrifuge and a venipuncture set; and it incurs
negligible material cost in comparison with commercial
bioresorbable membranes [12]. The lower post-
operative pain and analgesic consumption observed in
the PRF arm, although modest, are consistent with prior
reports that fibrin-based autologous biomaterials may
enhance early wound healing and patient comfort.
Taken together, these features make PRF particularly
attractive in publicly funded and rural dental practice in
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India.

Several limitations merit acknowledgement.
First, the 6-month follow-up, although standard for
short-term  regenerative trials, does not allow
conclusions about the long-term durability of the
observed gains. Second, surgical re-entry and
histological assessment—the reference standards for
true periodontal regeneration—were not performed, and
radiographic bone fill is an imperfect surrogate for
histological evidence of new attachment formation.
Third, the single-centre, single-operator design
enhances internal consistency but limits external
generalizability. Fourth, only well-contained two- and
three-wall defects were included, and the comparative
performance of PRF and collagen in more challenging
one-wall defects remains to be determined. Finally, the
trial was not powered to detect small clinical
differences. Despite these limitations, the trial provides
contemporary, regionally relevant evidence to support
PRF as an effective and economical alternative to
bioresorbable collagen membranes in the regenerative
management of intrabony defects in Indian patients.

CONCLUSION

In Indian adults with stage 11l periodontitis and
well-defined intrabony defects, both platelet-rich fibrin
and a bioresorbable collagen membrane—when
combined with open flap debridement—produced
significant clinical and radiographic regenerative
improvement at 6 months. PRF demonstrated
numerically greater clinical attachment level gain and
probing pocket depth reduction, statistically significant
superiority in radiographic defect depth reduction and
percentage bone fill, and modestly lower post-operative
analgesic requirement. Considering its autologous
nature, low cost, chairside accessibility, favourable
safety profile and biologically active growth-factor
release, PRF represents a clinically effective and
economically attractive regenerative biomaterial for the
management of intrabony defects in Indian periodontal
practice. Adequately powered multicentre randomized
trials with longer follow-up and histological assessment
are warranted to confirm the durability and true
regenerative nature of the observed gains.
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