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Abstract 

Background Tympanic membrane perforations are among the most common indications for otological surgery. Sur-
geons from all around the world have made accidental and intentional contributions to find the perfect graft material 
and the best approach to perform tympanoplasty. Platelet-rich fibrin (PRF) use in myringoplasty has been popular 
in the last decade among many surgeons. We aimed to evaluate the efficacy of using PRF only as a graft material 
in myringoplasty.

Methods We conducted a prospective study including 20 patients with dry central tympanic membrane perfora-
tions. The patients underwent endoscopic transcanal myringoplasty using a platelet-rich fibrin membrane by under-
lay technique. Follow-up was done 3 months postoperatively regarding graft uptake and hearing outcome by audio-
logical assessment using pure tone audiometry.

Results Sixty percent of patients were surgically successful with complete healing of the tympanic membrane, 10% 
were partially successful with partial healing of the tympanic membrane, and 30% failed with complete loss of graft. 
The mean air-bone gap closure was 3.5 dB. No major complications were reported.

Conclusion Endoscopic myringoplasty using platelet-rich fibrin alone can be performed in cases with tympanic 
membrane perforations as an alternative to using other autologous grafts. It is a new reliable method for myringo-
plasty, as well as being an easy, time-saving procedure that avoids the need for any skin incision.
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Background
Myringoplasty is a surgical procedure to repair tympanic 
membrane perforations and is confined to the ear drum 
without manipulation of the ossicles or the middle ear 
[1].

There are two primary graft placement techniques: 
medial grafting (or underlay) and lateral grafting (or 
overlay). These terms refer to the position of the graft 

in relation to the fibrous annulus, the fibrous layer of 
the tympanic membrane remnant [2]. Underlay tym-
panoplasty is relatively quick and easy to perform. The 
advantages of the underlay technique also include the 
avoidance of anterior blunting and lateralization of the 
graft, which are the major disadvantages of the overlay 
technique, which is also a technically difficult technique 
[3]. Disadvantages include reduction of the middle ear 
space, formation of adhesions in the middle ear, and lim-
ited bed size for the graft in comparison with the overlay 
technique [3].

The two most commonly used grafting materials are 
temporalis fascia and cartilage [4]. Other graft materials 
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were also used, including perichondrium, fat, and allo-
grafts such as gelfilm or fibrin glue [5–7].

Platelet-rich fibrin (PRF) is a second-generation plate-
let concentrate that is prepared without the use of anti-
coagulants [8]. PRF is formed of many cells (mainly 
platelets and leukocytes) that are trapped within a fibrin 
matrix together with growth factors [9]. PRF fulfills all 
three essential requirements for tissue regeneration: it 
serves as a three-dimensional fibrin scaffold; it contains 
autologous cells like neutrophils, platelets, leukocytes, 
and macrophages; and it acts as a reservoir for natural 
growth factors that can be released over a 10- to 14-day 
period [10].

This study aimed to assess the effectiveness of using 
platelet-rich fibrin (PRF) in endoscopic myringoplasty 
with regard to the graft take rate and hearing outcome.

Methods
We conducted our study on 20 patients presented with 
safe dry central tympanic membrane perforations admit-
ted to the Otorhinolaryngology Department, Faculty 
of Medicine, Cairo University. This study included all 
patients diagnosed with inactive mucosal chronic sup-
purative otitis media for at least 12 months. All our 
patients have conductive hearing loss with an air-bone 
gap ≤ 30 dB. Patients with cholesteatoma, attic tympanic 
membrane perforation, or suspected ossicular pathology 
(> 40 dB air-bone gap) were excluded. Also, we excluded 
patients with any medical co-morbidity that may affect 
graft take, such as anemia, diabetes mellitus, or any other 
chronic debilitating disease. All patients underwent full 
history-taking and general and otoscopic ear examina-
tions. A preoperative complete blood count was ordered 
to determine the platelet count to assess the feasibility 
of PRF administration. Preoperative audiological assess-
ment by pure tone audiometry was done.

Preparation of the platelet‑rich fibrin
Before induction of general anesthesia, a 10-ml blood 
sample was taken from each patient using a 10-ml syringe 
with a 20-gauge needle. The blood was immediately evac-
uated into a sterile plain tube. The tube was centrifuged 
using a tabletop centrifuge at 2700 rounds per minute for 
12 min [8]. Centrifugation resulted in the formation of 
a fibrin clot, a buffy jelly-like layer of platelet-rich fibrin 
in the middle of the tube (between the RBC layer at the 
bottom and platelet-poor plasma at the top) (Fig.  1). 
This middle layer was held outside the tube with a non-
toothed forceps and put on a piece of gauze under com-
plete aseptic precautions (Fig. 2). The PRF layer was kept 
to dry while performing the surgical procedure (Fig. 3).

Surgical technique
All patients were operated under general hypotensive 
anesthesia in a supine position with the head of the 
table slightly elevated (anti-Trendlenberg position). 
The head of the patient was rotated to the opposite 
side of the operated ear and supported with a head 
ring. The procedure was performed using a rigid, 2.7-
mm diameter, 18-cm length 0° endoscope. The exter-
nal auditory canal was injected with diluted adrenalin 
(1:200,000) using an insulin syringe distal to the hairy 
area throughout the circumference till the skin began 

Fig. 1 Blood sample after centrifugation
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to blanch. The edges of the perforation were freshened 
using a needle. A tympanomeatal flap was elevated, 
starting 0.5 cm lateral to the annulus from 12 o’clock to 
6 o’clock, until reaching the tympanic annulus, which 
was then elevated with the remnant of the tympanic 
membrane and reflected anteriorly. The PRF membrane 
was placed in an underlay fashion medial to the handle 
of the malleus, and the middle ear was packed with gel 
foam to support the graft. The tympanomeatal flap was 
repositioned back and also supported with gel foam. 
The external auditory canal was packed with a piece of 
sterile gauze soaked in antibiotic ointment. A light ear 
dressing was performed.

Patients were discharged home the same day on sys-
temic antibiotics and nasal decongestant with postopera-
tive instructions to avoid strenuous physical activity or 
straining. The ear dressing and ear pack were removed 
5 days later. Follow-up by endoscopic examination was 
made 2 weeks, 1 month, and 3 months postoperatively 
regarding graft take. The graft was considered successful 
if a complete seal of the tympanic membrane perforation 
was obtained with no residual perforation. Audiological 
assessment by pure tone audiometry was done 3 months 
postoperatively with the calculation of the air-bone gap 
as the mean of 500, 1000, and 2000 Hz thresholds.

Statistical analysis
The statistical package for the Social Sciences (SPSS) 
version 25 (IBM Corp., Armonk, NY, USA) was used to 
code and enter the data. For quantitative data, the mean, 
standard deviation, median, minimum, and maximum 
were used to summarize the data; for categorical data, 
the frequency (count) and relative frequency (percent-
age) were used. The non-parametric Mann-Whitney test 
was used to compare quantitative variables. We used the 
chi-square (χ2) test to compare categorical data. When 
the expected frequency was less than 5, an exact test was 
utilized instead. Statistical significance was defined as P 
values of less than 0.05.

Results
The study included 20 patients, 8 males and 12 females, 
with an age range of 15–45 years (mean 23.95 ± SD 8.01). 
All patients had conductive hearing loss with an air-
bone gap ranging from 5 to 30 dB, mean of 18 ± SD 8.94. 
In the  2nd post-operative week, the graft was in place in 
16 patients (80%), while there was residual perforation 
in 1 patient (5%) and complete loss of graft in 3 patients 
(15%). One month postoperatively, successful repair 
was achieved in 12 patients (60%) (Fig.  4), while there 

Fig. 2 PRF clot extracted on a piece of gauze

Fig. 3 PRF clot 5 min after extraction

Fig. 4 Taken PRF graft
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was residual perforation in 2 patients (10%) (Fig. 5), and 
complete loss of graft in 6 patients (30%). Patients devel-
oped no hearing loss, tinnitus, vertigo, bleeding, taste 
disturbance, or hyperkeratosis. Only one case developed 
external auditory canal otomycosis that was dealt with 
successfully with topical antifungal cream with no affec-
tion of graft take. The mean air-bone gap improved from 
18 ± 8.94 dB preoperatively to 14.5 ± 7.93 dB postopera-
tively (P value > 0.05).

Discussion
Eardrum perforations are among the most common indi-
cations for otological surgery. Myringoplasty is a surgi-
cal procedure that is confined to the ear drum without 
manipulation of the ossicles or middle ear [1].

Surgeons worldwide have made accidental and inten-
tional contributions to find the perfect graft material and 
the best approach to perform tympanoplasty. The two 
most commonly used materials are temporalis fascia and 
cartilage [1].

Choukroun et al. first introduced PRF as a second-gen-
eration platelet concentrate without the use of anti-coag-
ulants. It was developed with shorter preparation times 
[11]. PRF fulfills all three essential requirements for tis-
sue regeneration: it serves as a three-dimensional fibrin 
scaffold; it contains autologous cells like neutrophils, 
platelets, leukocytes, and macrophages; and it acts as a 
reservoir for natural growth factors that can be released 
over a 10- to 14-day period [10].

PRF usage in the repair of chronic tympanic mem-
brane perforation has also taken place in the last dec-
ade by Braccini et al. It is used in combination with graft 
material “hamburger technique” or alone in the form of a 
cylinder that seals the perforation “champagne plug tech-
nique” [12].

El-Anwar et  al. used PRF as an autologous graft in 
repairing small tympanic membrane perforations with 
satisfactory results regarding graft take and no postop-
erative infection [13].

Nair et  al. studied the safety and efficacy of PRF in 
myringoplasty. He performed underlay myringoplasty 
using a temporalis fascia graft. PRF was placed as a plug 
over the sealed perforation. This procedure yielded sat-
isfactory results regarding graft take and less postop-
erative infection [14].

Our current study included 20 patients with dry cen-
tral tympanic membrane perforations. The patients 
underwent endoscopic myringoplasty using PRF only 
by underlay technique. The aim of the study was to 
evaluate the safety and efficacy of PRF alone regarding 
graft take rate and hearing improvement.

In our study, 60% of the patients had a completely 
healed tympanic membrane postoperatively, 10% of the 
patients had a partially (nearly 50%) healed tympanic 
membrane postoperatively, and 30% of the patients had 
complete loss of the graft at the end of the follow-up 
period (mean follow-up period was 3 months).

Compared with other studies, Habesoglu et  al. used 
PRF on 14 patients with acute traumatic tympanic 
membrane perforation with a success rate of 64.3% 
[15]. Ozer et  al. used PRF graft in an onlay fashion to 
repair traumatic tympanic membrane perforation in 30 
patients with a graft take rate of 93% [16]. Braccini et al. 
used PRF in the form of a champagne plug technique in 
small perforations with a success rate of 96% [12].

Regarding hearing outcome in our study, the mean 
preoperative air-bone gap was 18 dB, the mean 
3-month postoperative air-bone gap was 14.5 dB, and 
the mean air-bone gap closure was 3.5 dB. Our results 
were comparable but less than those of other stud-
ies. This could be due to the relatively short follow-up 
period in our study, where pure tone audiometry was 
performed 3 months postoperatively, while in most 
studies, it was performed 6 months postoperatively.

Compared with other studies, Ozer et  al. reported 
hearing improvement in the mean air-bone gap of 14.1 
dB [16]. El-Anwar et  al. found improvement in the 
mean air-bone gap at speech frequencies from 16 ± 3.83 
dB preoperatively to 7 ± 2.9 dB postoperatively [13].

Advantages of PRF usage in myringoplasty include its 
ease of preparation and handling, as well as the absence 
of side effects. It is cheap and easily available. Platelet-
rich plasma contains a high concentration of white 
blood cells, which helps to prevent infection by func-
tioning as a bactericidal agent. These platelets have an 
in vivo half-life of around 7 to 10 days, which is enough 
time for the healing process [13, 14]. Advantages also 
included the avoidance of any skin incisions (postauric-
ular or endaural), resulting in less operative time, less 
postoperative pain and morbidity, sooner recovery, and 
a better cosmetic outcome.Fig. 5 Residual small tympanic membrane perforation 

(postoperative)
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The limitations of our study are the small sample size 
and the relatively short duration of follow-up. Increasing 
the sample size and extending the follow-up period to 1 
year would enhance the credibility of the study’s results.

Conclusions
Endoscopic myringoplasty using PRF alone can be done 
in cases with tympanic membrane perforations as an 
alternative to using other autologous grafts. It is a new 
reliable safe method for myringoplasty, as well as being 
an easy, time-saving procedure with less postoperative 
pain and morbidity.

Abbreviation
PRF  Platelet-rich fibrin
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