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ABSTRACT

Objective: To compare soft tissue healing in immediate implant placement in fresh extraction socket with and without the use of platelet-
rich fibrin (PRF) by evaluating cover screw exposure on 7™ post-operative day and pink esthetic score on 3™ and 6" post-operative month.
Methodology: This quasi-experimental study was conducted at the Department of Oral & Maxillofacial Surgery, Armed Forces Institute of
Dentistry, Rawalpindi over 10 months from June 2022 to March 2023 after ethical approval. Total 60 patients aged 18-60 years with
maxillary or mandibular teeth indicated for extraction without active infection and with adequate gingival architecture and bone volume
were included. Thirty participants were included in intervention and control groups. Written informed consent and demographic details
were acquired from patients and recorded. Participants were non-randomly allocated via non-probability convenience sampling to receive
immediate implant placement with or without PRF based on the availability of intervention material and clinical scheduling. Follow-up
evaluations were done on the 7\ post-operative day for presence or absence of cover screw exposure and at 3 and 6 months for mean pink
esthetic scores (PES). Data was analyzed using the Statistical Package for the Social Sciences (SPSS) version 27.

Results: The mean age of the participants was 37.97+13.37 years. The sample consisted of 27(45%) males and 33(55%) females. Among
the PRF intervention group (n=30), 4(13.3%) had cover screw exposure on the 7" post-operative day, while 26(86.7%) did not. While for
the control group, the presence and absence of cover screw exposure was 15(50%). Participants who received PRF treatment demonstrated
significantly higher mean PES scores at both the 3" month (11.73 + 1.143) and the 6™ month (10.93 + 0.907), compared to 9.17 + 0.747 and
8.90 + 0.845, respectively, in those without PRF. A statistically significant difference between the mean PES of the groups (p <0.001) was
observed between study groups.

Conclusion: The mean PES of the intervention (PRF) group in post extraction immediate implant placement was significantly higher than
the control group at 3" & 6" month follow-up, indicating better soft tissue healing with PRF use. Platelet-rich fibrin-treated group also
demonstrated significantly lesser occurrence of cover screw exposure on 7" post-operative day highlighting the beneficial impacts of PRF
adjunct in immediate implant placement.
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INTRODUCTION
n recent years, immediate implant loading
following  tooth  extraction has gained

immediate implant placement.” Platelet-rich fibrin is
derived from the patient's own blood and contains a
high concentration of platelets, leukocytes, and

considerable attention in dental implantology
due to its potential advantages in reducing treatment
time and preserving alveolar bone dimensions.* This
approach involves placing a dental implant into the
extraction socket immediately after tooth removal,
which can streamline the treatment process and
enhance patient satisfaction.” However, the success
of immediate implant placement depends
significantly on the preservation of soft tissue
inte%rity and optimal healing around the implant
site.
Platelet-rich fibrin (PRF), a second-generation
platelet concentrate, has emerged as a promising
adjunct in various dental procedures, including
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growth factors that promote wound healing and
tissue regeneration.’ Its application in immediate
implant procedures aims to enhance soft tissue
healing, stabilize the blood clot, and facilitate faster
integration of the implant into the surrounding
bone.®

The effectiveness of PRF in enhancing soft tissue
healing around immediately placed implants has
been a subject of growing interest among researchers
and clinicians. Several studies have investigated its
impact on parameters such as gingival biotype
preservation, reduction in post-operative
complications, and improvement in aesthetic
outcomes. The pink esthetic score (PES) is a widely
accepted tool to evaluate the soft tissue parameters
around an implant, including the morphology and
anatomy of the papilla, the level of attachment of
facial mucosa and its curvature along with the color
& texture of soft tissue.” Immediate implant
placement in the anterior maxilla is challenging due
to aesthetic demands and the risk of soft and hard
tissue loss. The aesthetic success of implant-
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supported prostheses depends on factors like implant
positioning, soft tissue manipulation, prosthesis type,
and individual patient characteristics such as bone &
soft tissue quality. Bone loss after extraction,
particularly involving the buccal wall, often leads to
gingival structure compromise, thereby reducing the
aesthetic outcome. Studies indicate up to a 50%
reduction in alveolar width within six months post-
extraction, with a greater loss if the buccal wall is
involved.® Cover screws can be spontaneously
exposed post-implant due to overlying gingival
tissue perforation and may lead to bone loss. Its
early detection can prevent future complications.’
Platelet-rich fibrin accelerates the healing of bone
and gum tissues, promotes tissue regeneration,
supports vascularization, hence reducing the need
for bone grafts, thereby making it a valuable adjunct
in immediate implant placements.™

This study aims to evaluate the efficacy of PRF in
enhancing soft tissue healing in immediate implant
placement, addressing the need for improved
aesthetic outcomes in the anterior maxilla. It seeks to
provide new insights into PRF's benefits in
minimizing bone and soft tissue loss, particularly in
the Pakistani population where such data is limited.
This research will fill existing gaps by offering
evidence-based recommendations, contributing to
the global understanding of PRF’s role in dental
implantology, and potentially setting new standards
for clinical practice in Pakistan.

METHODOLOGY
This quasi-experimental study was conducted at the
Department of Oral & Maxillofacial Surgery, Armed
Forces Institute of Dentistry, Rawalpindi over a
duration of 10 months from June 2022 to March
2023. The ethical approval of the study was obtained
from the Institutional Review Board (Letter No.
918/Trg, 13-05-2022). The sample size calculation
was done using 95% confidence level, 80% power,
and the difference between two means (PES) of 1.17
units with a standard deviation of 0.52." A
minimum of 30 participants were enrolled in both
groups (control and intervention). The patients were
recruited using  non-probability  convenience
sampling technique. Informed written consent was
obtained from all participants. Patients aged between
18 and 60 years, with maxillary or mandibular teeth
indicated for extraction (without active infection),
adequate gingival architecture, and sufficient bone
volume were included. Edentulous patients, those
undergoing chemotherapy or radiotherapy, patients
with systemic diseases such as diabetes, smokers, or
with poor oral hygiene were excluded from the study.

Patients were non-randomly assigned to one of two
groups based on the availability of intervention
materials and clinical scheduling. The control group
(n=30) received immediate implant placement
following minimally traumatic extraction without
the placement of platelet-rich fibrin. The
intervention group (n=30) received immediate
implant placement following minimally traumatic
extraction with PRF placed in situ.

Clinical outcomes assessed were presence or
absence of cover screw exposure, and mean PES. A
0-1-2 scoring system was used to assign PES, where
0 indicated the lowest and 2 was the highest score
for each of the following seven parameters: distal
papilla, mesial papilla, level of soft tissue at mid-
labial area, alveolar process deficiency and soft
tissue color, contour and texture. The maximum
possible score was 14.'2. Follow-up evaluations were
performed on the 7" post-operative day for presence
or absence of cover screw exposure, and at 3" and
6" months post-operatively for mean PES.

STATISTICAL ANALYSIS

Data was analyzed using the Statistical Package for
the Social Sciences (SPSS) version 27. Quantitative
variables, such as age and PES were expressed as
meanzstandard deviation. Qualitative variables such
as gender and cover screw exposure were expressed
as frequencies and percentages. Fisher’s exact test
was used to compare presence or absence of cover
screw exposure between the groups. Independent
sample t-test was used to compare the mean PES
between control and intervention groups. Effect
modifiers, like age were stratified and post-
stratification independent sample t-test was applied.
A p-value of <0.05 was considered significant.

RESULTS

The mean age of the participants was 37.97+13.37
years. The sample consisted of 27(45%) males and
33(55%) females. Table 1 summarizes the
descriptive statistics regarding cover screw exposure
on the 7" post-operative day for both groups. Only
4(13.3%) patients in the intervention group
experienced cover screw exposure on the 7" day
post-operative day as compared to 15(50%) in the
control group. These results were statistically
significant (p=0.005).

Table 2 presents the comparison of mean pink
esthetic scores at 3™ and 6™ month follow-up
between the two groups. Participants treated with
PRF demonstrated significantly higher scores at both
the 3 month (11.73+1.143) and 6" month follow-up
(10.93+£0.907) as compared to those without PRF
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(9.17+0.747 and 8.90+0.845 at 3" and 6™ months
respectively) (p=0.001).

Table 3 compares the mean PES at 3" and 6" month
follow-up between two age groups. In both age
groups, participants treated with PRF showed
significantly higher PES compared to those without
PRF treatment at 3" and 6™ months (p=0.001).

DISCUSSION
Soft tissue healing in immediate implant placement
within fresh extraction sockets is crucial for
successful outcomes. Utilizing PRF enhances this
process by promoting faster regeneration and
improved tissue quality compared to procedures
without PRF. This approach not only supports rapid
healing but also enhances long-term stability and
integration of the implant in the surrounding tissues,
highlighting PRF’s role as a valuable adjunct in
contemporary implant dentistry.™
Our study revealed a mean age of participants of
37.97+13.37 years with 27(45%) males & 33(55%)

females. In contrast to our findings, Zaidi et al.
observed a mean age of 51.1+12.5 years among
patients in Karachi. The study demonstrated a
statistically significant prevalence of dental issues
among participants older than 61 years, including 40%
females and 60% males. Comparing these
demographics underscores the broad demographic
variability in dental health studies, highlighting both
the consistency and variability in age and gender
distribution across different research contexts."

Our results showed that the frequency of cover
screw exposure on 7™ post-operative day was
significantly more in the control group (50%)
without PRF as compared to the PRF intervention
group (13.3%). Similar to our findings, Ali et al.
reported that 30% patients had cover screw exposure
at 3 months follow-up in the control group, whereas
it was not seen in any patient in the PRF-treated
group.™

Table 1: Comparison of Cover Screw Exposure between Control and Intervention Groups

Coielr S0 Intervention Grou Control grou
Exposure On 7" Post- _ P _ group Total p-value
. (n=30) (n=30)
Operative Day
Yes 4(13.3%) 15(50%) 19(31.7%)
No 26 (86.7%) 15(50%) 41(68.3%) 0.005*
Total 30(100%) 30(100%) 60(100%)

*Significant p-value

Table 2: Comparison of Mean Pink Esthetic Score between Two Groups

Pink Esthetic Score Intervention Group Control Group -value
(PES) MeanSD Mean=SD P
3" Month Follow-Up 11.73+1.143 9.17+0.747 0.001*
6™ Month Follow-Up 10.93+0.907 8.90+0.845 0.001*
*Significant p-value
Table 3: Comparison of Mean Pink Esthetic Scores between Two Age Groups
Age Groups . . .
(Years) Pink Esthetic Score Groups (n) Mean+SD p-value
d Intervention Group 14 11.93+0.997
3" Month Follow-up 0.001*
40 Control Group 13 9.00+0.816
<
" Intervention Group 14 11.00+0.877
6" Month Follow-up 0.001*
Control Group 13 8.92+0.862
rd Intervention Group 16 11.56+1.263
3" Month Follow-up 0.001*
o Control Group 17 9.29+0.686
- " Intervention Group 16 10.88+0.957
6" Month Follow-up 0.001*
Control Group 17 8.88+0.857

*Significant p-value
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Cover screw exposure can occur due to many
reasons including the type of screw, the patient's
anatomy, and the technique of the implantologist.
Early cover screw exposure can lead to bone loss.
Guney et al. reported that cover screw morphology
influences epithelial maturation and inflammatory
response of the peri-implant soft tissue.'® Fang et al.
reported that PRF enhances soft and hard tissue
healing even in infected post-extraction implant
sockets.’ Sharma et al. also compared soft and hard
tissue changes around dental implants with and
without PRF. It was observed that radiographic
crestal bone loss was significantly lesser in the PRF
group as compared to the control group.'’” The
findings of a meta-analysis also revealed that PRF-
treated patients exhibited superior bone healing
outcomes post-dental implantation.*®

Our study revealed that patients treated with PRF
had significantly higher PES at both 3"
(11.73+1.143) and 6" month  follow-ups
(10.93+0.907) as compared to those without PRF
(9.17+0.747 and 8.90+0.845 at 3™ and 6™ months,
respectively). Aldosari et al. reported that the pink
and white esthetic scores offer standardized methods
for assessing peri-implant soft tissue and the use of
platelet-rich fibrin in immediate implant procedures
increases pink esthetic score.® Sharafuddin et al.
conducted a randomized controlled trial (RCT) on
patients undergoing immediate dental implant
placements at various sites, with and without PRF &
connective tissue graft (CTG). They reported that
CTG and PRF augmentation enhanced tissue biotype
and peri-implant keratinized tissue width. At 3"
month post-operation, the test group, with CTG and
PRF had higher pink esthetic scores (12.17+1.72)
than the control group (10.67+£1.37). These results
align closely with our findings, suggesting consistent
trends in the aesthetic outcomes of PRF use in dental
implant surgeries over time.?° Kamal et al. compared
PRF and subepithelial CTG for soft tissue
augmentation around dental implants in an RCT in
Egypt. Contrary to our findings, they found that
mean PES at 6™ month follow-up was significantly
higher in the subepithelial CTG group (12.50+1.05)
as compared to the PRF group (11.33%0.52)."
Ahmed ElI Komi et al. emphasized the stability
benefits of injectable PRF over platelet-rich plasma.
They observed increased PRF's efficacy in
enhancing soft tissue quality post-implantation.?
Additionally, Ali et al. observed improved soft tissue
healing in test groups receiving PRF as compared to
control. Platelet-rich fibrin enhances the release of
growth factors, supports angiogenesis and decreased
chance of implant exposure to micro-organisms of

the oral cavity."> Chandana et al. studied the impact
of PRF on rebound soft tissue in immediate implant
placement. Their results also showed significantly
better soft tissue thickness and healing in PRF as
compared to control.?

CONCLUSION

The mean PES of the intervention (PRF) group in
post-extraction immediate implant placement was
significantly higher than the control group at 3 &
6" month follow-ups, indicating better soft tissue
healing with PRF use. Platelet-rich fibrin-treated
group also demonstrated significantly lesser
occurrence of cover screw exposure on 7" post-
operative day, highlighting the beneficial impacts of
PRF adjunct in immediate implant placement.

LIMITATIONS & RECOMMENDATIONS
This study was limited by its single-center design
and relatively small sample size. Future research
should explore larger cohorts and multicenter studies
to further validate these findings. It is recommended
that platelet-rich fibrin should be considered a
valuable therapeutic adjunct in enhancing soft tissue
healing and esthetic results in dental implantology.

Conflict of interest: None.
Source of funding: None.

Authors’ Contributions:

T.M: Data acquisition and analysis.

B.P: Conceptualization, study design, and drafting of the
manuscript.

M.A: Data analysis, interpretation, and critical revision of the
article.

M.N.K: Data analysis and revision for intellectual content.

A.N: Data acquisition and manuscript drafting.

N.T: Final revision for approval and contribution to data
analysis.

REFERENCES
1. Gaddale R, Chowdhary R, Mishra SK, Sagar K. Soft and
hard tissue changes following immediate implant
placement and immediate loading in aesthetic zone-a
systematic review and meta-analysis. Evid Based Dent.
2024. doi:10.1038/s41432-024-01091-7.

2. Mohammed AlMugeiren O, Salem Assari A, Abdullah
Alshehri K, Abdulaziz Alsharidah M, Alotaibi AN, Hamad
Alzaid A. Placement of immediate dental implants in
extraction sockets exhibiting the apical pathosis. A meta-
analysis. J Oral Biol Craniofac Res. 2024; 14(3):290-300.
d0i:10.1016/j.jobcr.2024.03.008.

3. Cosyn J, Blanco J. EAO position paper: immediate implant
placement: managing hard and soft tissue stability from
diagnosis to prosthetic treatment. Int J Prosthodont. 2023;
36(5):533-45. doi:10.11607/ijp.8544.

12

JSMDC Lahore, Pakistan 2025; Vol 11(01):9-13



Comparison of Soft Tissue Healing in Immediate Implant Placement in Fresh Extraction Socket with and without the Use of PRF

4.

10.

11.

12.

13.

Jagtap A, Mangalekar SB, Kamble P. Clinical evaluation of
coronally advanced flap with or without advance-platelet
rich fibrin membrane in the treatment of Miller’s class-II
localized gingival recession: a clinical study. Cureus. 2023;
15(2):e34919. doi:10.7759/cureus.34919.

Madi M, Elakel AM. The clinical implications of platelet-
rich fibrin on periodontal regeneration: a systematic review.
Saudi Dent J. 2021; 33(2):55-62. do0i:10.1016/j.sdentj.
2020.12.002.

Zwittnig K, Mukaddam K, Vegh D, Herber V, Jakse N,
Schlenke P, et al. Platelet-rich fibrin in oral surgery and
implantology: a narrative review. Transfus Med Hemother.
2022; 50(4):348-59. doi:10.1159/000527526.

Giammarinaro E, Baldini N, Covani U, Menini M, Pesce P,
Marconcini S. Does platelet-rich fibrin enhance the
outcomes of peri-implant soft tissues? A systematic review.
BMC Oral Health. 2025; 25(1):615. doi:10.1186/s12903-
025-05922-6.

Couso-Queiruga E, Stuhr S, Tattan M, Chambrone L,
Avila-Ortiz G. Post-extraction dimensional changes: a
systematic review and meta-analysis. J Clin Periodontol.
2021; 48(1):126-44. doi:10.1111/jcpe.13390.

Fang J, Xin XR, Li W, Wang HC, Lv HX, Zhou YM.
Immediate implant placement in combination with platelet
rich-fibrin into extraction sites with periapical infection in
the esthetic zone: a case report and review of literature.
World J Clin Cases. 2021; 9(4):960-9. doi:10.12998/wjcc.
v9.i4.960.

Sharma A, Ingole S, Deshpande M, Ranadive P, Sharma S,
Kazi N, et al. Influence of platelet-rich fibrin on wound
healing and bone regeneration after tooth extraction: A
clinical and radiographic study. J Oral Biol Craniofac Res.
2020; 10(4):385-90. doi:10.1016/j.jobcr.2020.06.012.

Kamal MA, Elbattawy W, Eid S, Shoeib M. Clinical
evaluation of platelet-rich fibrin versus subepithelial
connective tissue graft, for soft tissue augmentation around
implant in the aesthetic zone: a randomized control clinical
trial. Egypt Dent J. 2022; 66(4):2187-95. doi:10.21608/
€dj.2020.42015.1249.

Maghaireh H. Pink aesthetics in implant dentistry: a three
dimensional objective assessment a clinical review. Smile
Dent J. 2021; 16(2):8-17. Available from: https://www.
smiledentaljournal.me/files/smiledentaljournal_files_20220
114124758.pdf.

Al-Maawi S, Becker K, Schwarz F, Sader R, Ghanaati S.
Efficacy of platelet-rich fibrin in promoting the healing of
extraction sockets: a systematic review. Int J Implant Dent.
2021; 7(1):117. doi:10.1186/s40729-021-00393-0.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Zaidi SAA, Arain B, Khawar N, Islam SA, Shaikh AA,
Zaidi SAA. Platelet-rich plasma PRP in dental and oral
surgery: wound healing to bone regeneration. PIMHS.
2023; 17(03):287-9. doi:10.53350/pjmhs2023173287.

Ali S, Pathak S, Dhirawani, Asrani S, Irfan. Evaluation of
treatment outcome after immediate implant placement with
and without autologous leukocyte platelet-rich fibrin. J Adv
Med Dent Scie Res. 2021; 9(7):105-11. doi:10.
21276/jamdsr.

Guney Z, Karacaoglu F, Baris E, Gezer KG, Akkaya MM.
The relationship of peri-implant soft tissue wound healing
with implant cover screw design: cross-sectional study.
Clin Implant Dent Relat Res. 2024; 26(2):299-308. doi:10.
1111/cid.13272.

Sharma K, Roy S, Kumari A, Bhargavi M, Patel S, Ingale P,
et al. A comparative evaluation of soft and hard tissue
changes around dental implants placed with and without
platelet-rich fibrin. Cureus. 2023; 15(3):e36908. doi:10.
7759/cureus.36908.

Guan S, Xiao T, Bai J, Ning C, Zhang X, Yang L, et al.
Clinical application of platelet-rich fibrin to enhance dental
implant stability: a systematic review and meta-analysis.
Heliyon. 2023; 9(2):e13196. doi:10.1016/j.heliyon.
2023.e13196.

Aldosari MT, Jomah AA, Mohamed Alsultan AA, Alaskar
LA, Salem Alamri AS, Alshahrani MA, et al. Aesthetic
outcomes of single-tooth implant-supported crowns in the
anterior region: a retrospective evaluation using the pink
and white esthetic scores. Metall Mater Eng. 2025;
31(1):120-33. doi:10.63278/10.63278/mme.v31.1.

Sharafuddin AH, Nasr SS, Abd ElI-Rahman AR, Elarab AE.
The effect of connective tissue graft and platelet-rich fibrin
around immediately placed dental implants in the esthetic
zone: a randomized clinical trial. J Osseointegr. 2022;
14(1):38-48. doi:10.23805/J0.2022.14.4.

Ahmed El Komi HAK, Bayomi MM, Eldestawy MT.
Clinical outcome of an inject able platelet-rich fibrin and
platelet-rich plasma on immediate dental implant. AJDS.
2021; 24(4):417-24. doi:10.21608/AJDSM.2020.39073.
1096.

Chandana K, Kumar SR, Krishna CS, Mekala S, Durga
Chowdary ML, Mounika B. Evaluation of effect of PRF on
rebound of soft tissue in immediate placement of implants-
a randomized control study. ASDS. 2022; 6(8):101-12.
doi:10.31080/ASDS.2022.06.1440.

JSMDC Lahore, Pakistan 2025; Vol 11(01):9-13

13


https://doi.org/10.21608/edj.2020.42015.1249
https://doi.org/10.21608/edj.2020.42015.1249
http://doi.org/10.53350/pjmhs2023173287#inbox/_blank
https://doi.org/10.23805/JO.2022.14.4

