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Abstract: 
Background and Objectives: Platelet-Rich Fibrin (PRF), a second-generation platelet concentrate, has 
demonstrated regenerative potential in various surgical specialties. This study aimed to evaluate the efficacy of 
PRF in Type I tympanoplasty among patients with inactive mucosal chronic otitis media (COM), specifically in 
terms of graft uptake and hearing improvement. 
Materials and Methods: This was a prospective, randomized, comparative study conducted on 60 patients aged 
15–60 years with inactive mucosal COM and central pars tensa perforation. Patients were randomly assigned to 
two groups: Group 1 underwent tympanoplasty with PRF application (n = 30), while Group 2 underwent 
tympanoplasty without PRF (n = 30). PRF was prepared intraoperatively by centrifuging autologous blood and 
applied over the temporalis fascia graft. Preoperative and postoperative assessments included pure tone 
audiometry and otoscopic evaluation at 1, 2, and 3 months. 
Results: Graft uptake was significantly higher in the PRF group (96.6%) compared to the control group (73.3%) 
(p = 0.026). Hearing improvement was also greater in the PRF group, with a mean AB gap improvement of 22.77 
± 6.14 dB versus 17.17 ± 10.07 dB in the control group (p = 0.012). No adverse effects were observed. The type 
of perforation, patient age, and gender did not significantly affect outcomes. 
Conclusion: PRF significantly enhances tympanic membrane healing and hearing outcomes in Type I 
tympanoplasty. It is a safe, cost-effective, autologous biomaterial that offers superior graft uptake without 
complications, making it a promising adjunct in otologic surgery. 
Keywords: Platelet-rich fibrin, tympanoplasty, chronic otitis media, graft uptake, hearing improvement, 
autologous therapy 
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Introduction

Concentrates of platelets collected from whole blood 
were first introduced approximately 40 years ago. 
Their initial application was based on the discovery 
that platelets could deliver high concentrations of 
growth factors, thereby enhancing surgical wound 
healing [1]. Early attempts to use concentrated 
platelet-derived growth factors capitalized on the 
ability to obtain supraphysiological doses to support 
tissue repair during and after surgery [2,3]. This 
eventually led to the development of what is now 
termed “platelet-rich plasma” (PRP), which gained 
prominence in the 1990s, particularly in dentistry 
through the work of Whitman and Marx [4,5]. 

A second-generation platelet concentrates, known as 
platelet-rich fibrin (PRF), was later introduced by 
Choukroun et al. in France for use in oral and 

maxillofacial surgery [6]. This protocol produced a 
three-dimensional fibrin matrix without the use of 
anticoagulants and was shown to contain numerous 
growth factors contributing to tissue regeneration. 
PRF has since found applications in a variety of 
surgical fields due to its regenerative potential [7,8]. 
In otologic surgery, it has been utilized in 
tympanoplasty to promote healing and improve graft 
uptake [9,10]. 

In this study, we present a randomized, prospective, 
comparative analysis of 60 cases of inactive mucosal 
chronic otitis media (COM). Thirty patients 
underwent type I tympanoplasty with topical 
application of PRF over the graft, while the 
remaining thirty underwent tympanoplasty without 
PRF. The aim was to assess the efficacy of PRF in 
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enhancing graft uptake, improving surgical success 
rates, and facilitating hearing gain. 

Materials and Methods 

Study Design and Setting This was a prospective, 
randomized, comparative study conducted at a 
tertiary referral center. Sixty patients diagnosed with 
inactive mucosal chronic otitis media (COM) and 
scheduled for Type I tympanoplasty were enrolled 
after obtaining written informed consent. 

Eligibility Criteria 

Inclusion Criteria 

Patients included in the study were those diagnosed 
with inactive mucosal chronic otitis media (COM), 
exhibiting a central perforation of the pars tensa and 
pure conductive hearing loss. A prerequisite for 
inclusion was a dry ear for at least four weeks, and 
the eligible age range for participants was between 
15 and 60 years  

Exclusion Criteria 

Patients were excluded from the study if they had 
active mucosal chronic otitis media (COM), 
squamosal disease, sensorineural or mixed hearing 
loss, or a history of prior middle ear surgery. 
Individuals with comorbidities such as diabetes 
mellitus, hematological disorders, or other 
immunocompromised conditions were also 

excluded. Additionally, patients below the age of 15 
or above 60 years were not eligible for inclusion. 

Randomization and Grouping Participants were 
randomly allocated into two groups using computer-
generated random numbers: 

• Group 1 (PRF group, n=30): Underwent Type I 
tympanoplasty with PRF application 

• Group 2 (Control group, n=30): Underwent 
Type I tympanoplasty without PRF 

Preoperative Assessment Detailed history including 
duration of otorrhoea, hearing loss, and dry-ear 
interval was recorded. Otoscopic and otoendoscopic 
evaluations assessed the size and site of perforation, 
middle ear mucosa, and ossicular integrity. Tuning 
fork tests (Rinne, Weber, Absolute Bone 
Conduction) and Pure Tone Audiometry (PTA) were 
performed to establish baseline hearing thresholds. 

Preparation of Platelet-Rich Fibrin (PRF) Ten 
millilitres of autologous venous blood were drawn 
without anticoagulant and immediately centrifuged 
at 3000 rpm for 20 minutes. This process separated 
the blood into three layers: 

1. Platelet-poor plasma (top layer) 
2. PRF clot (middle layer) 
3. Red blood cells (bottom layer) The PRF layer 

was retrieved with sterile forceps and molded 
into thin strips using a glass slide.

 

 
Image 1: Moulding of the PRF into a sheet on a glass slide then cut into thin strips 
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Image 2: Shows the whole blood separated into three distinct layers after the centrifugation 

 
Surgical Technique 

All patients were operated under general anesthesia 
using standard aseptic protocols. A postauricular 
Wilde's incision was made to harvest temporalis 
fascia. Posterior meatotomy was performed and the 
tympanic membrane margins were freshened. 

Two radial incisions were made at 12 and 6 o’clock 
positions, followed by elevation of the 
tympanomeatal flap. The middle ear was inspected 
for ossicular continuity and mobility. All patients 

had intact ossicular chains and a positive round 
window reflex. 

Tympanoplasty was performed using the underlay 
technique. In the PRF group, the prepared PRF strips 
were layered over the fascia graft before 
repositioning the flap. 

The ear canal was packed with meSicated gel foam. 
Wound closure was performed in layers, and 
mastoid dressing applied. The control group 
underwent the same procedure without PRF 
application.

 

Image 3: Showing intra operative PRF strips placement over temporalis fascia graft. 
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Postoperative Care and Follow-Up 

Postoperative management included the 
administration of broad-spectrum antibiotics for 5 to 
7 days, along with oral analgesics and antihistamines 
as needed to ensure patient comfort and minimize 
inflammation. Sutures were removed on the seventh 
postoperative day. Patients were monitored closely 
with a structured follow-up schedule: weekly visits 
during the first month, bi-weekly visits in the second 
month, and a final review at the end of the third 
month. Each follow-up visits involved otoscopic 
evaluation to assess graft status and detect any signs 
of infection or complications. Pure tone audiometry 
(PTA) was conducted at the three-month follow-up 
to evaluate postoperative hearing improvement and 
the success of graft uptake. 

Results 

The study population consisted of 60 patients 
undergoing Type I tympanoplasty. The majority of 
patients (55%) were in the 31–40 years age group, 
followed by 36.7% in the 15–30 years age group. A 
smaller proportion of patients belonged to the 41–50 
years age group (6.7%), while only one patient 
(1.7%) was over the age of 60 years. This 
distribution reflects a predominance of middle-aged 
individuals undergoing surgical intervention for 
inactive mucosal chronic otitis media. Out of the 
total 60 patients included in the study, 36 (60%) 
were female and 24 (40%) were male, indicating a 
female predominance in the study population. This 
gender distribution suggests that women were more 
frequently affected by or more likely to seek surgical 
treatment for inactive mucosal chronic otitis media 
requiring tympanoplasty in this cohort. 

Among the 60 patients enrolled, the majority had 
moderate-sized tympanic membrane perforations 
(55%), followed by large perforations in 26.7% of 
cases. Small perforations were observed in 16.7% of 
patients, while subtotal perforation was noted in 
only one case (1.7%). This distribution highlights 
that moderate perforations were the most common 
presentation in patients undergoing Type I 
tympanoplasty. 

The study population was equally divided into two 
groups based on the use of Platelet-Rich Fibrin 
(PRF). PRF was applied in 30 patients (50%), while 

the remaining 30 patients (50%) underwent 
tympanoplasty without PRF application. This equal 
distribution allowed for a balanced comparative 
analysis of surgical outcomes between the PRF and 
non-PRF groups 

At the end of the follow-up period, successful graft 
uptake was observed in 51 out of 60 patients (85%), 
while graft failure occurred in 9 patients (15%). 
These findings indicate a high overall success rate of 
tympanic membrane reconstruction following Type 
I tympanoplasty, demonstrating the effectiveness of 
the surgical intervention in managing inactive 
mucosal chronic otitis media. 

The mean age of patients was 32.52 ± 7.83 years, 
with a range from 15 to 64 years. The preoperative 
air-bone (AB) gap ranged from 29 to 42 dB, with a 
mean of 36.23 ± 2.98 dB. Postoperatively, the AB 
gap ranged from 8 to 45 dB, with a reduced mean of 
16.27 ± 8.87 dB. The average hearing improvement 
observed was 19.97 ± 8.74 dB, with a maximum 
gain of 32 dB. However, a slight deterioration was 
noted in a few cases, with the minimum recorded 
improvement being −7 dB. Overall, these findings 
demonstrate a significant improvement in hearing 
outcomes following tympanoplasty, particularly in 
the PRF group. 

The mean hearing improvement, measured by the 
reduction in air-bone gap, was significantly greater 
in the group where PRF was used (22.77 ± 6.14 dB) 
compared to the group where PRF was not used 
(17.17 ± 10.07 dB). The difference between the two 
groups was statistically significant, with a p-value of 
0.012. This finding indicates that the use of Platelet-
Rich Fibrin (PRF) in tympanoplasty is associated 
with enhanced auditory outcomes. 

In the PRF group, graft uptake was successful in 29 
out of 30 patients (96.7%), with only one case of 
graft failure (3.3%). In contrast, the non-PRF group 
had 22 successful grafts (73.3%) and 8 failures 
(26.7%). The difference in graft success between the 
two groups was statistically significant, with a p-
value of 0.026. These results indicate that the 
application of Platelet-Rich Fibrin (PRF) 
significantly improves graft uptake rates in Type I 
tympanoplasty.

 
Table 1. Type of Perforation vs PRF Usage 

Type of Perforation PRF Used PRF Not Used Total 
Large 11 5 16 
Moderate 14 19 33 
Small 4 6 10 
Subtotal 1 0 1 
Total 30 30 60 
p-value: 0.101 (not significant) 
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Table 2. Type of Perforation vs Age Group 
Type of Perforation >60 yrs 15–30 yrs 31–40 yrs 41–50 yrs Total 
Large 1 7 8 0 16 
Moderate 0 9 20 4 33 
Small 0 6 4 0 10 
Subtotal 0 0 1 0 1 
Total 1 22 33 4 60 
p-value: 0.253 (not significant) 

     

 
Table 3. Type of Perforation vs Gender 

Type of Perforation Female Male Total 
Large 7 9 16 
Moderate 23 10 33 
Small 5 5 10 
Subtotal 1 0 1 
Total 36 24 60 
p-value: 0.223 (not significant) 

   

 
Table 4. Post-op Graft Success vs Age Group 

Age Group Graft Fail Graft Intact Total 
>60 yrs 0 1 1 
15–30 yrs 2 20 22 
31–40 yrs 7 26 33 
41–50 yrs 0 4 4 
Total 9 51 60 
p-value: 0.478 (not significant) 

   

 
Table 5. Post-op Graft Success vs Gender 

Gender Graft Fail Graft Intact Total 
Female 8 28 36 
Male 1 23 24 
Total 9 51 60 
p-value: 0.072 (not significant) 

   

 
PRF significantly improved hearing improvement 
and graft uptake. No statistically significant 
associations were found between graft success and 
patient age, gender, or type of perforation. The PRF 
group showed lower failure rates and higher intact 
graft rates compared to the control group. 

Additional analysis revealed that a greater 
proportion of patients in the PRF group achieved 
substantial hearing improvement, with 43% 
attaining an air-bone gap of less than 10 dB at 3 
months postoperatively, compared to only 16.6% in 
the control group. Graft uptake was also notably 
higher in the PRF group (96.6%) than in the non-
PRF group (73.3%). Importantly, no side effects or 
adverse events were reported in either group 
throughout the follow-up period. 

Statistical evaluation confirmed that the use of PRF 
significantly improved both graft success and 
hearing outcomes, with p-values less than 0.05 
indicating strong statistical significance. 
Furthermore, factors such as the type of perforation, 
patient age, and gender did not have a statistically 
significant impact on surgical outcomes, 

underscoring the effectiveness of PRF as an 
independent beneficial adjunct in tympanoplasty. 

Discussion 

The findings of this study reaffirm the therapeutic 
potential of Platelet-Rich Fibrin (PRF) in enhancing 
graft uptake and hearing outcomes in Type I 
tympanoplasty. The use of PRF demonstrated a 
statistically significant improvement in graft success 
and air-bone gap (ABG) closure, aligning with 
previous literature supporting its regenerative 
properties. 

The observed graft uptake rate of 96.6% in the PRF 
group compared to 73.3% in the non-PRF group is 
consistent with reports by Shankarnarayana et al., 
who found improved outcomes with PRF in 
tympanoplasty. Likewise, Gür et al. reported higher 
closure rates using PRF membranes over traditional 
methods [10]. Our results validate these findings, 
showing a marked decrease in graft failure among 
patients receiving PRF, where only one case failed 
compared to eight failures in the control group. 

Although PRF application significantly improved 
surgical outcomes, no statistically significant 
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correlation was observed between graft success and 
patient demographics (age, gender) or perforation 
type. This reinforces the idea that PRF's healing 
advantage is independent of such variables and adds 
value across diverse patient profiles [11-16]. 

In terms of auditory improvement, the mean AB gap 
improvement was greater in the PRF group (22.77 ± 
6.13 dB) than in the control group (17.17 ± 10.07 
dB), a difference that was statistically significant (p 
= 0.012). These results are consistent with the work 
of El-Anwar et al., who demonstrated that 
autologous platelet concentrates not only aid in graft 
integration but also contribute to better audiological 
outcomes [17,18]. 

The safety profile of PRF was excellent. No adverse 
reactions or complications were reported during the 
study or follow-up period. This is in line with other 
studies that support PRF as a biocompatible, 
autologous, and cost-effective adjunct to 
tympanoplasty [19-21]. 

Despite a limited sample size, the randomized 
design and consistent follow-up enhance the 
reliability of our results. However, larger multi-
center studies are recommended to further validate 
these findings and optimize PRF preparation 
protocols. 

Overall, our study strengthens the clinical relevance 
of PRF in otologic surgery, offering a promising 
adjunct to traditional grafting techniques, 
particularly in cases where improved healing and 
graft stability are desired. 

Conclusion 

Platelet-Rich Fibrin (PRF) has demonstrated 
significant potential as a regenerative adjunct in 
Type I tympanoplasty, offering improved rates of 
graft uptake and enhanced hearing outcomes 
compared to standard surgical techniques. This 
study establishes that PRF contributes positively to 
tympanic membrane healing without introducing 
additional complications. The findings support the 
use of PRF in otologic surgery as a safe, autologous, 
and cost-effective material that promotes tissue 
regeneration and improves surgical success, 
particularly in challenging perforation cases. Future 
large-scale and long-term studies may help 
standardize its clinical application and establish it as 
a routine element in middle ear surgery. 
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