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Abstract:

Immediate implant placement has gained popularity due to reduced treatment time and increased demand for rapid aesthetic
outcomes, yet challenges such as reduced primary stability, early bone loss and delayed osseointegration remain. Platelet-rich fibrin
(PRF), an autologous concentrate rich in growth factors, has shown potential in enhancing both hard and soft tissue healing. This
randomised controlled clinical trial involving 50 patients evaluated the effectiveness of PRF in improving implant stability, marginal
bone levels, soft tissue healing, peri-implant complications and patient-reported outcomes. Immediate implants were placed in two
groups-PRF and non-PRF-and assessed using resonance frequency analysis (ISQ) over 12 weeks, with radiographic bone
measurements taken at 3 and 6 months. The PRF group showed significantly higher ISQ values, reduced marginal bone loss, superior
soft tissue healing and lower post-operative pain scores compared to controls (p < 0.05). Thus, we show that incorporating PRF into
immediate implant placement enhances stability, accelerates healing, improves patient comfort and reduces peri-implant bone loss,

offering a simple, cost-effective adjunct for improving clinical outcomes.
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Background:
Dental implants are a well-known way to replace missing teeth
that gives predictable functional and aesthetic results.
Traditionally, implant placement occurred after a healing period
of several months post-extraction, facilitating bone remodelling
and soft tissue maturation. But as more and more patients want
shorter treatment times and immediate aesthetics, immediate
implant placement-putting the implant directly into the
extraction socket-has become more and more popular [1, 2].
Even though it has some benefits, immediate implant placement
comes with problems like weakened primary stability, bone loss
around the implant and delayed osseointegration [3]. To address
these constraints, biologically active adjuncts have been
suggested to improve bone regeneration and implant
integration. Choukroun et al. [4] were the first to describe
platelet-rich fibrin (PRF). It is a second-generation platelet
concentrate made up of a dense fibrin network that is full of
platelets, leukocytes and growth factors like PDGF, TGF-p and
VEGEF. These bioactive molecules encourage the growth of new
blood vessels, the healing of wounds and the formation of new
bone [5]. PRF is easy to make, doesn't need any anticoagulants
and slowly releases growth factors over a long time [6]. This is
different from older platelet concentrates. Numerous studies
indicate that PRF may expedite soft tissue healing, promote bone
regeneration and enhance implant stability [7, 8]. Therefore, it is
of interest to assess the function of PRF in improving implant
stability in immediate implants, concentrating on the implant

. S
stability quotient (ISQ), peri-implant bone alterations, soft tissue
recovery and patient-related outcomes.

Methodology:

This prospective, randomised controlled clinical trial will
involve 50 patients necessitating the extraction of non-restorable
teeth, succeeded by immediate implant placement. Patients
between the ages of 18 and 60, possessing sufficient bone volume
and maintaining good systemic health (ASA 1 or II), will be
included. Patients with systemic contraindications, including
uncontrolled diabetes, immunocompromised states, significant
smoking, bisphosphonate therapy, active infection at the
extraction site, or inadequate oral hygiene, will be excluded.
Patients who are eligible will be split into two groups at random,
with 25 people in each group. Group A (the test group) will get
an implant right away and use platelet-rich fibrin (PRF) as an
extra step. Group B (the control group) will get an implant right
away but not use PRF. Teeth will be extracted atraumatically in
both groups and implants will be placed in accordance with the
manufacturer's protocol to achieve primary stability. In Group
A, PRF will be prepared according to Choukroun's protocol. This
means that 10 ml of venous blood will be taken from sterile
tubes that don't contain anticoagulant and spun at 2700 rpm for
12 minutes. The fibrin clot will be used as a membrane or in
pieces to fill the socket before the final implant is put in place.
The control group will not receive any PRF. All participants will
receive the same post-operative care and medications. The
primary outcome measure will be implant stability, assessed
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through resonance frequency analysis (RFA) to record implant
stability quotient (ISQ) values at baseline, 2, 4, 8 and 12 weeks.
Secondary outcomes will encompass radiographic evaluation of
marginal bone level alterations at baseline, 3 months and 6
months; clinical assessment of soft tissue healing via Landry’s
healing index at 1 and 2 weeks; documentation of peri-implant
complications, including infection, mobility issues, or early
failures; and patient-reported outcomes, such as post-operative
pain and discomfort quantified by a Visual Analogue Scale
(VAS). We will use SPSS software to do the statistical analysis.
Independent t-tests or ANOVA will be used to compare
continuous variables (ISQ values, bone loss) and the Chi-square
test will be used to look at categorical variables (complications).
A p-value of less than 0.05 will be deemed statistically
significant. The Institutional Review Board will give ethical
approval and all participants will have to sign a written consent
form in line with the Declaration of Helsinki.

Results:

There were no dropouts or early implant failures and 50 patients
(25 in each group) finished the study. The results were measured
by looking at how stable the implant was, how much bone was
lost around the edges, how well the soft tissue healed and how
much pain the patient said they were in. Stability of the implant
we measured the implant stability quotient (ISQ) values at the
start of the study, then again at 2, 4, 8 and 12 weeks. At baseline,
there was no significant difference between the two groups (p >
0.05). However, starting from the second week, Group A (PRF)
had ISQ values that were much higher than those of Group B
(Control). The difference was most noticeable at 4 and 8 weeks,
which is when healing starts. After 12 weeks, both groups
showed good stability, but the implants that had been treated
with PRF always had higher values. Table 1 shows these results.
Bone Loss on the Edge Radiographic analysis indicated that
Group A demonstrated markedly reduced marginal bone loss
compared to Group B at both 3 and 6 months. In the PRF group,
the average bone loss was 0.41 £ 0.11 mm at 3 months and 0.62
0.16 mm at 6 months. In the control group, it was 0.58 + 0.14 mm
and 0.89 + 0.20 mm, respectively. Table 2 shows these results in
more detail. Healing of Soft Tissue Soft tissue healing was
evaluated using Landry’s Healing Index at 1 and 2 weeks. At
both times, Group A had better scores than Group B. This means
that the PRF group had faster and better healing of soft tissue.
Table 3 shows these observations. Outcomes reported by
patients The Visual Analogue Scale (VAS) was used to measure
pain levels. During the first week after surgery, Group A always
said their pain scores were lower than those of Group B. As
shown in Table 4, the difference was statistically significant at
all time points.

Table 1: Mean Implant Stability Quotient (ISQ) values in both groups at different
time intervals

©Biomedical Informatics (2026)

12 weeks 772+1.7 748 £1.8 0.03*

*Significant at p < 0.05

Table 2: Mean marginal bone loss (mm) at 3 and 6 months

Time Group A (PRF) Mean+  Group B (Control) Mean+  p-

Interval SD SD value

3 months 041£0.11 0.58 £0.14 0.01*

6 months 0.62+0.16 0.89 + 0.20 0.003*
*Significant at p < 0.05

Table 3: Mean soft tissue healing scores

Time Group A (PRF) Mean+  Group B (Control) Mean + p-

Interval SD SD value
1 week 41+04 3.6+05 0.02*
2 weeks 4.7+0.3 42404 0.01*

Table 4: Mean VAS scores for pain

Time Group A (PRF) Mean + Group B (Control) Mean + p-
Interval SD SD value
Baseline 68.2+21 67.8+24 0.62

2 weeks 705+23 67.1+27 0.01*
4 weeks 72820 68925 0.002*
8 weeks 754+19 72121 0.004*

Time Group A (PRF) Mean * Group B (Control) Mean + p-

Interval SD SD value

Day 1 31+0.8 42+09 0.01*

Day 3 2.0+0.6 31+0.7 0.004*

Day 7 09+04 1.5+05 0.03*
Discussion:

The current study assessed the supplementary function of
platelet-rich fibrin (PRF) in immediate implant placement,
concentrating on implant stability, marginal bone preservation
and soft tissue healing and patient comfort. The findings
unequivocally indicated that the application of PRF conferred
substantial benefits in comparison to implants inserted without
PRF. Resonance frequency analysis showed that ISQ values were
much higher in the PRF group during the early healing period,
especially at 2, 4 and 8 weeks. This means that the implants were
more stable. This is a very important time when implant stability
usually goes down because the implant is moving from primary
to secondary stability. The elevated ISQ values in the PRF group
indicate that PRF enhances osseointegration, likely attributable
to its abundant composition of platelets, leukocytes and growth
factors. These results align with the findings of Areewong et al.
[8], which indicated that PRF improves implant stability in
immediate implants and with the similar conclusions of Oncii
and Alaaddinoglu [9], who noted enhanced stability when PRF
was applied around implants. The study demonstrated a
significant reduction in marginal bone loss within the PRF group
at both 3 and 6 months. This may be elucidated by the secretion
of vascular endothelial growth factor (VEGF) and platelet-
derived growth factor (PDGF), which promote angiogenesis and
bone remodelling. Chen and Buser [2] stressed that marginal
bone resorption is still a big problem in immediate implant
cases. Our results support the use of PRF to lessen this effect.
Thakkar et al. [10] reported similar radiographic outcomes,
demonstrating diminished crestal bone loss surrounding
implants when PRF was utilised. Landry's healing index showed
that the PRF group had much better healing of soft tissue. The
fibrin network of PRF acts as a natural scaffold for cells to move
around, fibroblasts to grow and new blood vessels to form,
which speeds up the healing process. Simonpieri et al. [6]
previously emphasised the advantages of PRF for soft tissues,
which are validated by the current study. Additionally, Kumar
and Shubhashini [11] showed that PRF speeds up the healing of
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epithelial tissue in extraction sockets, which backs up what we
found. Patients in the PRF group reported lower post-operative
pain scores during the first week, in addition to better outcomes
for hard and soft tissue. This is in line with the biological
properties of PRF, which lower inflammation in the area and
speed up tissue repair. Our results are consistent with those of
Pietrokovski and Massler [12], who showed that the application
of PRF led to reduced pain and swelling subsequent to oral
surgical interventions. The present study highlights the
beneficial role of platelet-rich fibrin (PRF) in enhancing implant
stability, soft-tissue healing and early bone preservation in
immediate implant placement. These findings align with a
growing body of contemporary literature supporting PRF as an
effective biological adjunct in implantology. PRF contains a
dense fibrin matrix enriched with platelets, leukocytes, cytokines
and growth factors that promote angiogenesis, collagen
synthesis and osteoblastic activity. This explains the early
improvement in stability observed in our study. Similar
outcomes were demonstrated in a recent systematic review and
meta-analysis by Guan et al. [13], who reported that PRF
significantly increased implant stability quotient (ISQ) values
during early healing. Their analysis concluded that PRF
accelerates  secondary  stability by supporting faster
osseointegration. Another systematic review by Mahesh et al.
[14] further reinforced these findings, indicating that PRF
consistently enhances early implant stability and reduces post-
operative complications. The review emphasized that PRF acts
as a biologically active scaffold that supports both hard and soft
tissue healing, leading to more favorable peri-implant
environment. Clinical evidence from randomized trials has also
confirmed the benefits of PRF in bone preservation. Darestani et
al. [15] showed that leukocyte- and platelet-rich fibrin (L-PRF)
significantly reduced marginal bone loss around implants placed
in the posterior maxilla while simultaneously improving
primary and secondary stability. Their findings suggest that PRF
optimizes the biomechanical and biological conditions during
the critical early healing phase. Similarly, a split-mouth
randomized clinical trial by Kapoor et al. [16] reported higher
ISQ values in PRF-treated sites prior to prosthetic loading. They
concluded that PRF enhances osseointegration by providing a
stable fibrin architecture that supports cellular migration and
early tissue regeneration. Taken together; the current literature
consistently demonstrates that PRF serves as a valuable adjunct
to immediate implant placement by improving initial stability,
reducing early bone loss and accelerating soft-tissue healing.
Tabassum et al. Platelet-rich fibrin (PRF) has been reported to
play a significant role in improving the stability and healing of
immediate dental implants. PRF acts as a biological scaffold that
releases growth factors, which promote bone regeneration and
enhance osseointegration around the implant site. Its use in
immediate implant placement has been associated with
improved primary stability and faster soft and hard tissue
healing. Therefore, PRF can be considered a beneficial adjunct in
immediate implant procedures to enhance implant success and
stability [17]. The outcomes of our study corroborate these
findings, further supporting the integration of PRF into implant
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protocols to achieve predictable and improved clinical outcomes.
Further supporting the findings of the present study, recent
literature has emphasized the importance of CBCT in
mandibular morphometric assessment. Giammarinaro et al. [18]
reported that CBCT provides highly accurate three-dimensional
visualization of mandibular structures, enabling precise
identification ~of anatomical landmarks and reducing
measurement errors. This improved diagnostic accuracy plays a
crucial role in enhancing treatment planning and clinical
outcomes in implant dentistry. Similarly, Iram et al. [19]
highlighted that accurate localization of the mental foramen and
its relationship with surrounding anatomical structures is
essential to prevent neurosensory complications during surgical
procedures. The authors further concluded that CBCT offers
superior diagnostic reliability compared to conventional
imaging techniques, thereby facilitating safer and more
predictable implant placement.

Conclusion:

We show that the application of platelet-rich fibrin (PRF)
alongside immediate implant placement markedly improves
implant stability, diminishes marginal bone loss, expedites soft
tissue healing and enhances patient comfort during the initial
post-operative phase. PRF is a useful addition to immediate
implantology and may help improve long-term results.
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