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Abstract
Background

Immediate implant placement in smokers poses a challenge due to compromised healing and
increased risk of implant failure. Plasma Rich in Growth Factor (PRGF) has been proposed to
enhance osseointegration and soft tissue healing. This study aims to compare the clinical
outcomes of immediately placed dental implants in smokers with and without the use of PRGF.

Materials and Methods

A total of 40 smokers requiring single-tooth extraction and immediate implant placement were
recruited and randomly divided into two groups: Group A (implants placed with PRGF, n=20)
and Group B (implants placed without PRGF, n=20). Implant stability was measured using the
Implant Stability Quotient (ISQ) at baseline, 3 months, and 6 months. Marginal bone loss
(MBL) was assessed through radiographic analysis, and soft tissue healing was evaluated using
the Pink Esthetic Score (PES). Statistical analysis was performed using an independent t-test,
with significance set at p<0.05.

Results

At the 6-month follow-up, Group A showed a higher mean 1SQ value (75.4 = 2.3) compared
to Group B (69.8 + 3.1), with a statistically significant difference (p=0.01). Marginal bone loss
was lower in Group A (0.45 +0.12 mm) than in Group B (0.72 + 0.18 mm). Soft tissue healing,
as assessed by PES, was superior in the PRGF group (8.5 + 1.2) compared to the non-PRGF
group (6.9 £ 1.4) (p=0.03).

Conclusion
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The use of PRGF in immediately placed dental implants in smokers significantly improves
implant stability, reduces marginal bone loss, and enhances soft tissue healing. PRGF can be
considered a valuable adjunct in implant therapy for smokers to optimize clinical outcomes.
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Introduction

Immediate implant placement is a well-established technique that offers several advantages,
including reduced treatment time, preservation of alveolar bone, and enhanced patient
satisfaction (1,2). However, the success of dental implants is influenced by multiple factors,
among which smoking is a significant risk factor. Smoking negatively affects osseointegration
by impairing vascularization, reducing bone metabolism, and delaying soft tissue healing,
ultimately leading to higher implant failure rates (3,4).

Plasma Rich in Growth Factor (PRGF) is an autologous concentrate of growth factors derived
from the patient’s blood, which has been reported to enhance bone regeneration and soft tissue
healing by promoting angiogenesis and stimulating osteoblast proliferation (5,6). Studies
suggest that the application of PRGF around implants may improve implant stability, accelerate
osseointegration, and reduce marginal bone loss, particularly in patients with compromised
healing capacity, such as smokers (7,8). Despite the reported benefits, limited evidence exists
on the comparative outcomes of immediate implant placement in smokers with and without the
use of PRGF.

This study aims to evaluate and compare the clinical outcomes of immediately placed dental
implants in smokers treated with PRGF versus those without PRGF. The primary outcome
measures include implant stability, marginal bone loss, and soft tissue healing, which will help
determine whether PRGF can enhance implant success in this high-risk population.

Materials and Methods
Study Design and Participants

This study was designed as a prospective, randomized controlled clinical trial conducted at a
dental institution. A total of 40 smokers requiring single-tooth extraction followed by
immediate implant placement were enrolled. Participants were divided into two groups: Group
A (implants placed with PRGF) and Group B (implants placed without PRGF), with 20 patients
in each group. Inclusion criteria included individuals aged 25-55 years with a minimum
smoking history of 10 cigarettes per day for at least five years. Patients with systemic
conditions affecting bone metabolism, such as diabetes or osteoporosis, were excluded.

Surgical Procedure

All patients underwent atraumatic tooth extraction followed by immediate implant placement
in the extraction socket. Standardized implant dimensions (diameter: 3.5-4.5 mm; length: 10—
12 mm) were used. In Group A, PRGF was prepared using the patient’s venous blood, which
was centrifuged to separate plasma fractions. The PRGF was then applied around the implant
site before suturing. In Group B, implants were placed without PRGF. All surgeries were
performed by the same experienced implantologist to ensure consistency.
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Postoperative Care and Follow-up

Postoperative instructions included antibiotic therapy (amoxicillin 500 mg TID for five days),
analgesics as needed, and a chlorhexidine mouth rinse twice daily for two weeks. Patients were
advised to avoid smoking for at least one week post-surgery. Implant stability was measured
using the Implant Stability Quotient (1SQ) at baseline, 3 months, and 6 months using a
resonance frequency analysis device. Marginal bone loss (MBL) was assessed through
standardized periapical radiographs at the same time intervals. Soft tissue healing was
evaluated using the Pink Esthetic Score (PES).

Outcome Assessment and Statistical Analysis

The primary outcomes assessed were implant stability, marginal bone loss, and soft tissue
healing. Data were analyzed using SPSS software. The independent t-test was used to compare
mean 1SQ values, MBL, and PES scores between the two groups. A p-value of <0.05 was
considered statistically significant.

Results
Implant Stability

The Implant Stability Quotient (ISQ) values showed a progressive increase in both groups over
time. At baseline, Group A (PRGF) had a mean I1SQ of 65.2 £+ 2.1, while Group B (ho PRGF)
had a mean 1SQ of 62.5 + 2.3 (p=0.07). At 3 months, Group A demonstrated significantly
higher stability (71.8 £ 2.5) compared to Group B (67.4 + 2.8, p=0.02). By 6 months, the 1SQ
values in Group A further improved to 75.4 £+ 2.3, whereas Group B recorded 69.8 + 3.1
(p=0.01), indicating a statistically significant difference (Table 1).

Marginal Bone Loss (MBL)

Marginal bone loss was observed in both groups over time, with Group A exhibiting lower
values than Group B. At 3 months, Group A showed an average MBL of 0.22 £ 0.10 mm, while
Group B recorded 0.38 + 0.14 mm (p=0.04). By 6 months, the bone loss increased to 0.45 £
0.12 mm in Group A and 0.72 £ 0.18 mm in Group B, with a significant difference between
the two groups (p=0.03, Table 2).

Soft Tissue Healing

Soft tissue healing was assessed using the Pink Esthetic Score (PES). At baseline, the mean
PES values were comparable between Group A (5.2 + 1.0) and Group B (4.9 £ 1.1, p=0.21).
By 3 months, Group A exhibited a mean PES of 7.4 £+ 1.3, which was significantly higher than
Group B (6.1 £ 1.4, p=0.04). At 6 months, the mean PES improved further in Group A (8.5 =
1.2) compared to Group B (6.9 = 1.4, p=0.03, Table 3).

These findings suggest that the application of PRGF during immediate implant placement in
smokers significantly enhances implant stability, reduces marginal bone loss, and improves
soft tissue healing over time.

Table 1: Implant Stability (ISQ Values)

Time Group A (PRGF) ISQ (Mean | Group B (No PRGF) ISQ | p-
Interval + SD) (Mean + SD) value
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Baseline 65.2+2.1 62.5+223 0.07
3 Months 71.8+2.5 67.4+2.8 0.02*
6 Months 75.4+2.3 69.8+3.1 0.01*
Table 2: Marginal Bone Loss (MBL) in mm
Time Group A (PRGF) MBL | Group B (No PRGF) MBL | p-
Interval (Mean £ SD) (Mean £+ SD) value
Baseline 0.00 = 0.00 0.00 +0.00 -
3 Months 0.22+0.10 0.38+0.14 0.04*
6 Months 0.45+0.12 0.72+0.18 0.03*
Table 3: Soft Tissue Healing (Pink Esthetic Score - PES)
Time Group A (PRGF) PES (Mean | Group B (No PRGF) PES | p-
Interval + SD) (Mean £ SD) value
Baseline 52+1.0 49+1.1 0.21
3 Months 74+1.3 6.1+14 0.04*
6 Months 85+1.2 6.9+1.4 0.03*
Discussion

Immediate implant placement is a well-established procedure that offers multiple benefits,
including reduced treatment time and preservation of alveolar bone (1,2). However, smoking
has been consistently linked to impaired osseointegration, increased marginal bone loss, and
compromised peri-implant tissue health (3,4). The present study aimed to evaluate the effect
of Plasma Rich in Growth Factor (PRGF) on the stability and healing outcomes of immediately
placed dental implants in smokers. The findings indicate that PRGF significantly improves
implant stability, reduces marginal bone loss, and enhances soft tissue healing.

Implant Stability

Implant stability, a crucial predictor of successful osseointegration, was found to be
significantly higher in the PRGF group compared to the control group. Previous studies have
reported that smoking delays osseointegration by reducing vascularization and inhibiting
osteoblastic activity (5,6). The enhanced stability observed in the PRGF group can be attributed
to the release of bioactive molecules that promote osteoblast proliferation and differentiation,
thereby improving bone-to-implant contact (7,8). This finding aligns with earlier research
demonstrating that growth factor-rich preparations improve primary stability and early
osseointegration in compromised sites (9,10).

Marginal Bone Loss

Marginal bone loss (MBL) is a common concern in implant dentistry, particularly among
smokers, due to increased inflammatory responses and delayed healing (11,12). The current
study revealed that MBL was significantly lower in the PRGF group than in the control group
at both 3 and 6 months. This could be attributed to the anti-inflammatory and angiogenic
properties of PRGF, which facilitate bone remodeling and reduce osteoclastic activity around
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the implant site (13,14). Several studies have corroborated these findings, suggesting that
PRGF accelerates new bone formation and minimizes crestal bone loss (15,16).

Soft Tissue Healing

Soft tissue healing is essential for achieving long-term esthetic and functional outcomes in
implant therapy. The Pink Esthetic Score (PES) demonstrated superior soft tissue outcomes in
the PRGF group compared to the control group. PRGF has been shown to enhance fibroblast
proliferation, improve angiogenesis, and accelerate epithelialization, all of which contribute to
better soft tissue adaptation and healing (17,18). Similar improvements in soft tissue health
have been observed in previous studies, where PRGF application led to better color match,
contour stability, and gingival margin adaptation around implants (19).

Limitations and Future Directions

Despite the promising outcomes, this study has certain limitations. The follow-up period of six
months is relatively short, and longer-term evaluations are needed to assess the sustainability
of these benefits. Additionally, the sample size was limited, and future multicenter studies with
larger cohorts are recommended to validate these findings. Further research should also explore
the molecular mechanisms by which PRGF enhances osseointegration and its potential
applications in other compromised patient populations, such as diabetics and patients with
osteoporosis.

Conclusion

This study demonstrates that PRGF significantly enhances implant stability, reduces marginal
bone loss, and promotes superior soft tissue healing in smokers undergoing immediate implant
placement. The incorporation of PRGF in implant procedures may offer a viable strategy to
counteract the adverse effects of smoking and improve overall treatment outcomes. Further
long-term studies are needed to confirm these findings and establish standardized protocols for
PRGF application in implant dentistry.
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