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ABSTRACT 

Background: Surgical closure of anterior tympanic membrane perforation (ATMP) has poor outcome due to 

many reasons as reduced vascular supply, limited anterior margin, poor visualization, and inadequate graft 

stabilization. Platelet Rich Plasma (PRP) can be defined as an autologous concentration of human platelets in 

a small volume of plasma. 

Objective: To evaluate the effect of adding PRP on healing of ATMP by using underlay technique 

myringoplasty. 

Patients and Methods: A prospective randomized study included 40 patients with chronic dry ATMP, 

attending the ENT outpatient clinics of Al-Azhar University Hospitals between June 2015 and Aug 2016. 

They were randomly divided into two equal groups: Study group underwent underlay myringoplasty by 

temporalis facia graft with adding PRP, and control group underwent underlay myringoplasty with only 

temporalis facia graft. Patients were seen 1, 2, 3 months after surgery. 

Results: In the study group, 70% were males and 30% were females, and in control group 55% were males 

and 45% were females, with a mean age of 35.1 ± 5.7 years in study group, and 32.6 ± 7.6 years in the 

control group. In study group complete healing of perforation was 85%, reduction of perforation size was 

10% and failure of healing was 5%, whereas in control group complete healing of perforation was 45%, 

reduction of perforation size was 15% and failure of healing was 40%. 

Conclusion: Addition of PRP to fascia graft and using underlay technique myringoplasty increase the 

incidence of healing of ATMP with decrease post-operative complication. 

Key Words: Platelet rich plasma, anterior tympanic membrane perforation, underlay technique, post 

auricular approach, myringoplasty. 

 

INTRODUCTION 

     Tympanic membrane is a thin 

(approximately 0.1mm) and ovoid 

structure, separates the external from the 

middle ear, so it protects the middle ear 

cleft from potential infections, it also has a 

role in sound transmission and 

amplification, as it vibrates when 

encounters sounds then transmits these 

vibrations to the ossicles of the middle ear 

to be further passed on to the cochlea of 

the inner ear for transduction. Tympanic 

membrane perforation (TMP) either post-

traumatic or post- inflammatory (otitis 

media) leads to conductive hearing loss 

(CHL) associated with recurrent middle 

ear infections with subsequent ear 

discharge, so closure of the TMP may be 
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needed in persistent cases (Park et al., 

2015). 

     Successful closure of anterior tympanic 

membrane perforation (ATMP) 

considered challenging. Reasons for poor 

surgical outcome includes, reduced 

vascular supply, limited anterior margin, 

poor visualization and inadequate graft 

stabilization (Eren et al., 2015). 

     Myringoplasty involves reconstruction 

of TMP in the presence of an intact 

ossicular chain and would result 

ultimately in normal postoperative 

hearing. It has different approaches either 

(post-auricular, endaural or permeatal) 

and techniques either (overlay or 

underlay) all seek to increase the 

probability for the operation's success 

(Barake et al., 2019). 

     Platelets are cytoplasmic fragments of 

megakaryocytes, formed in the bone 

marrow and approximately 2 µm in 

diameter. They contain more than thirty 

bioactive proteins, many of which have a 

fundamental role in hemostasis and/or 

tissue healing (Rachita and Sukesh, 2016). 

     Seven protein growth factors 

effectively secreted by platelets activate 

all wound healing processes which are 

platelet derived growth factor (PDGF), 

transforming growth factor (TGF), 

vascular endothelial growth factor, 

(VEGF), epidermal growth factor, (EGF), 

fibroblast growth factor, (FGF), 

connective tissue growth factor (CTGF) 

and insulin-like growth factor - 1 (IGF-1). 

Moreover platelet rich plasma (PRP) 

contains 3 protein molecules known to act 

as cell adhesion molecules that are fibrin, 

fibronectin and vitronectin. PRP also rich 

in leukocytes that acts as bactericidal for 

any infection (Cole et al., 2010). 

     PRP was developed in the 1970s then 

in 1987s; Ferrari et al. used it for the first 

time in cardiothoracic surgery. In the mid-

1990s PRP therapy became popular used 

in many medical and surgical fields as it 

has been safe and effective (Oliver and 

Crane, 2010). 

     The present work aimed to evaluate the 

effect of adding PRP on healing of ATMP 

by using underlay technique 

myringoplasty. 

PATIENTS AND METHODS 

     This prospective randomized study was 

performed on 40 patients presented by dry 

ATMP, attended ENT outpatient clinics of 

Al-Azhar University Hospitals during the 

period between June 2015 and Aug 2016. 

This study was approved by the local 

Ethics and Research Committee of 

Faculty of Medicine, Al-Azhar University. 

A written consent was obtained from all 

patients after providing detailed 

information to the recruited patients. 

Patients were randomly divided into two 

equal groups: Study group where patients 

did underlay myringoplasty by temporalis 

facia graft with adding PRP, and control 

group who did underlay myringoplasty 

with temporalis facia graft only. Full 

history taken included systemic and ENT 

history with focusing on onset, course, 

duration of perforation, associated hearing 

defect, last time of ear discharge and its 

character regarding to frequency, color 

and odor. Full ENT examination included 

nasal and nasopharyngeal examination, 

otoscopic and microscopic examination of 

the affected ear regarding to site, size of 

perforation, associated ear discharge or 

anterior bony overhang. Audio logical 

assessment (pure tone audiogram with 

tympanometry). Laboratory 
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investigations included CBC, FBS, 

prothrombin time (PT), Partial 

thromboplastin time (PTT), international 

normalized ratio (INR), clotting time, 

bleeding time, liver and kidney functions. 

Inclusion criteria those with ATMP 

should be dry for at least 4 weeks before 

surgery and presence of the perforation for 

at least 3 months, all patients have only 

CHL. Exclusion criteria those with 

recently active ears discharge, failed 

previous myringoplasty, cholesteatoma; 

patients have any ossicular problems or 

mixed hearing loss, autoimmune and 

hematologic diseases, and 

immunosuppressive treatment. 

     Under general anesthesia with 

operative microscopy all patients 

underwent post auricular approach with 

underlay myringoplasty technique using 

temporalis fascia graft. In study group, 

small pieces of impregnated gelfoam with 

PRP placed in the middle ear cavity under 

fascia graft, then additional soaked 

gelfoam pieces with PRP placed in the 

external canal lateral to the graft. In 

control group dried small pieces of 

gelfoam placed in the middle ear cavity 

under fascia graft, other dry pieces of 

gelfoam placed in the external canal 

lateral to the graft. In both groups 

posterior tympanomeatal flap returned 

back to its position, ear wick painted with 

fusidic acid put in the external ear canal 

then wound closure done. 

     All patients received systemic 

antibiotic and analgesic for 7 days, they 

followed up for hearing evaluation, 

assessment healing of perforation and if 

there is complications within the next 1, 2, 

3 months post-operatively. P value less 

than 0.05 was consider statistically 

significant. 

Statistical Analysis: 

     Numerical data were explored for 

normality by checking the distribution of 

data and using tests of normality 

(Kolmogorov-Smirnov and Shapiro-Wilk 

tests). Age data showed normal 

(parametric) distribution while audiogram 

assessment data showed non-parametric 

distribution. Data were presented as mean, 

standard deviation (SD), median and 

range values. For parametric data, 

Student’s t-test was used to compare 

between mean age values in the two 

groups. For non-parametric data, Mann-

Whitney U test was used to compare 

between the two groups. Qualitative data 

were presented as frequencies and 

percentages. Chi-square test or Fisher’s 

Exact test when applicable were used to 

compare between qualitative data in the 

two groups. The significance level was set 

at P ≤ 0.05. Statistical analysis was 

performed with IBM SPSS Statistics for 

Windows, Version 23.0. Armonk, NY: 

IBM Corp. 

 

RESULTS 

 

     Total 40 patients, study group 14 

(70%) were males and 6 (30%) were 

females, while control group 11 (55%) 

were males and 9 (45%) were females, 

with a mean age of 35.1 ± 5.7 years in 

study group, and 32.6 ± 7.6 years in the 

control group underwent analysis. There 

was no statistically significant difference 
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either between gender distributions or 

mean age values in the two groups. 

Regarding to perforation history: In study 

group 7 (35%) were right sided ATMP 

and 13 (65%) were left sided ATMP, with 

4 (20%) had anterior bony overhang, 

whereas in control group 5 (25%) were 

right sided ATMP and 15 (75%) were left 

sided ATMP with 5 (25%) had anterior 

bony overhang. There was no statistically 

significant difference either between 

perforation sides or presence of anterior 

bony overhang in the two groups (Table 

1). 

Table (1): Mean, standard deviation (SD), frequencies (n), percentages (%) and 

results of Student’s t-test, Chi-square test and Fisher’s Exact test for 

comparisons of parameters in the two groups 

Groups 

Parameters 

Control group 

(n=20) 

Study group 

(n=20) 

P- 

value 

Age (year) 

Mean (SD) 
32.6 ± 7.6 35.1 ± 5.7 0.246 

Gender [n (%)] 

Male 11 (55%) 14 (70%) 
0.327 

Female 9 (45%) 6 (30%) 

Perforation history [n (%)] 

Right 5 (25%) 7 (35%) 
0.490 

Left 15 (75%) 13 (65%) 

Presence of anterior bony overhang 5 (25%) 4 (20%) 1.000 

 

     Pre-operatively, mean CHL was 27.3 ± 

6.2 in study group, and 24.8 ± 5 in control 

group. There was no statistically 

significant difference between the two 

groups. Post-operatively, mean CHL was 

6.3 ± 9.2 in study group and 13.3 ± 10.8 in 

control group, study group showed 

statistically significantly lower median 

score than control group. Regarding to 

change in audiogram assessment, study 

group showed statistically significantly 

higher median reduction in audiogram 

scores than control group. Study group 

showed statistically significantly higher 

median % reduction in audiogram scores 

than control group (Table 2). 

Table (2): Descriptive statistics and results of Mann-Whitney U test for comparison 

between audiogram assessment (dB) in the two groups 

Groups 

Audiogram 

Assessment (dB) 

Control group 

(n=25) 

Study group 

(n=25) 

P- 

value 

Effect 

size  

(d) 

Pre-operative  

Median (Range) 25 (15 – 35) 27.5 (15 – 35) 

0.171 0.444 
Mean (SD) 24.8 ± 5 27.3 ± 6.2 

Post- operative  

Median (Range) 15 (0 – 30) 0 (0 – 25) 

0.024 0.698 
Mean (SD) 13.3± 10.8 6.3 ± 9.2 

Change (dB)  

Median (Range) -11.5 (-30 – 5) -22.5 (-35 - 0) 

0.017 0.783 
Mean (SD) -11.5 ± 13 -21 ± 11.2 

Reduction (%)  

Median (Range) -40 (-100 – 33.3) -100 (-100 - 0) 

0.008 0.795 
Mean (SD) -41.7± 48.4 -76 ± 37.2 
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     In study group, 17 (85%) had complete 

healing of their ear perforations, 2 (10%) 

had reduction of perforation size and 1 

(5%) had failure of healing, whereas in 

control group, 9 (45%) had complete 

healing of their ear perforations, 3 (15%) 

had reduction of perforation size and 8 

(40%) had failure of healing. There was a 

statistically significant difference between 

outcomes in the two groups. Study group 

showed higher prevalence of complete 

healing and less prevalence of reduction 

of perforation size and failure of healing 

than control group (Table 3). 

Table (3): Frequencies (n), percentages (%) and results of Fisher’s Exact test for 

comparison between outcomes in the two groups 

Groups 

Outcome 

Control group 

(n=20) 

Study group 

(n=20) 
P- 

value 

Effect 

size 

(v) N % N % 

Complete healing 9 45 17 85 

0.017 0.450 Reduction of perforation size 3 15 2 10 

Failure of healing 8 40 1 5 

 

DISCUSSION 

     Many studies were done for repairing 

chronic central TMP by using PRP as 

adjunctive with different types of grafts 

like fat, fascia or perichondrial graft. This 

study was done to assess the effect of 

adding PRP to fascia graft on healing of 

ATMP through underlay technique. 

ATMP has a point of challenge because of 

its high failure rate for healing due to 

many reasons like reduced vascular 

supply, limited anterior margin, poor 

visualization, and inadequate graft 

stabilization (Eren et al., 2015). 

     Endoscopic trans-canal myringoplasty 

(Chih-Chieh et al., 2016), loop underlay 

tympanoplasty (Barake et al., 2019), 

three-point fix technique (Shim et al., 

2015), loop overlay tympanoplasty with a 

superiorly based tympanomeatal flap and 

overlay placement of the graft (Lee et al., 

2010). All these procedures have been 

designed to close the ATMP which have a 

higher success rates compared to the 

traditional technique, but most of these 

maneuvers involved different 

combinations of overlay and underlay 

techniques, with or without elevation of 

the anterior part of the annulus for better 

anchor the graft, which may imply the 

need for a more experienced surgeon to 

close perforation at the anterior portion of 

the TM. 

     Overlay grafting technique was 

reported to be more successful in closure 

of anterior and subtotal perforations; 

however it is more technically challenging 

with high risk for post-operative 

complications, as graft lateralization, 

blunting, canal stenosis, impaired vascular 

supply and delayed healing, as well as a 

higher risk of cholesteatoma formation 

than the underlay technique (Panchal et 

al., 2015). 

     Adipose tissue used as an alternative 

material for closure TMP but when it 

applied on large perforations alone 

noticed that it was resorbed before 

complete closure was achieved (Niklasson 

and Tano, 2011). So that, many surgeons 

restrict the use of fat plug myringoplasty 

to small-sized perforations (Gun et al., 

2016). 
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     Tamer et al. (2018) reported in their 

prospective study included forty patients, 

presented with dry central TMP that using 

of fat graft myringoplasty with PRP 

application is highly successful with no 

reported postoperative infections and 

minimal morbidity. Ahmed et al. (2018) 

reported that the result of addition of PRP 

with fat graft in 20 patients have small to 

medium sized central TMP, 100% success 

rate was obtained in small perforation and 

79.3% in medium sized perforation. 

     Masoumeh et al. (2018) reported in 

their double-blind randomized study on 

patients with chronic TMP underwent 

tympanoplasty with PRP enriched gel 

foams that addition of PRP to 

conventional gelfoam used in TMP repair 

increases its complete healing rate. Alvaro 

et al. (2011) reported a 100% success rate 

for TMP healing in PRP intervention 

group. 

     El-Anwar et al. (2015) demonstrated a 

positive effect of PRP application on 

healing of large tympanic membrane 

perforations. Ruta et al. (2018) reported in 

their study, using an underlay technique 

and temporalis facia graft, that when PRP 

was applied into external auditory canal 

over the surface of the graft and tympanic 

membrane remnant, success rate was 

100% of cases. 

CONCLUSION 

     Addition of PRP to fascia graft and 

using underlay technique myringoplasty 

increase the incidence for healing of 

anterior tympanic membrane perforation 

with decrease post-operative 

complication. 
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لإضافة بلازما غنية بالصفائح الدموية على الناتج الجراحي 

 رأب الثقب الامامي لطبلة الأذن

 أسامة محمد رفعت

 القاهرة ،جامعة الأزهر ،كلية الطب ،قسم الأنف والأذن والحنجرة

يعتبرررررح الرررررت  لجعاحيرررررت  لجلحلايررررر  جرررررح   لج  ررررر  ل  رررررت    خلفيةةةةةة البحةةةةة  

لجلحلايررررر    ررررر   جطبحررررر  ل دي ا ررررر ييت أبيرررررحل ايرررررت  ي   ررررر  احررررر  لجعاحيرررررت  

لجتئرررررت  الأعررررر  ل دي  ررررر  مرررررطل لجالأذرررررأ ل  رررررت    ررررر   بحررررر  ل دي جررررر    ررررربت  

  يرررررر ه  رررررر   مادررررررت لاة ررررررت، ك رررررر لال  ل   يرررررر  لج  لأيرررررر   أاررررررت  ي لج ت رررررر  

ل  ت يررررر  جدرررررطل لج  ررررر  ل  رررررت     ررررر  اه  ارررررت يلعحدرررررت  يرررررح أت يررررر  جتررررر  ي  

 ذررررررعي  لجحلأعرررررر  لجانررررررتة    أاررررررت  ارررررر   رررررر  أ يررررررح  رررررر  ل ايررررررتي ي ررررررع  

اؤيتدررررررررت   رررررررر  مررررررررطل لجا طحرررررررر  أتارررررررر  م ررررررررت  لج  يررررررررح  رررررررر  لج ال ررررررررت  

للإأحي ي يرررر  ديلررررتا  ررررحل ججيررررتاه  عرررر ن الررررت  احرررر  لج لأ يرررر   رررر  لجعاحيرررررت  

 .لجلحلاي 

ا يرررررري  للإذررررررت   لجطلايرررررر  جحبئح ررررررت لج  يرررررر   تج رررررر ت    الهةةةةةةدل مةةةةةة  البحةةةةةة  

 .لج  لأي  جحاحيض  ح   ع ن الت  ا   لج    ل  ت   جطبح  لددي

ارررررر  لذررررررحلة مررررررطة لج ال رررررر  لجع ررررررلأل ي  لجاحا برررررر   المرضةةةةةةي وبةةةةةةر  البحةةةةةة  

 حررررر   ا عررررري   حييرررررت ذاررررريعد  يعرررررتالأي  ررررر  كا  رررررت    رررررت   جطبحررررر  لددي 

 ارررررر  ا نررررررياد    ررررررلأل يت لجرررررر   لاررررررلأ تي   تنررررررت يتي    لالأ رررررر  لج ال رررررر  

اررررر   اررررر  جدررررر  احلأيرررررأ جطبحررررر  لددي  رررررأ كذرررررت   لجبئح رررررت لج  يررررر   تج ررررر ت   

لددي   لالأ رررررر  لجررررررت    اررررررر   ارررررر  احلأيررررررأ جطبحررررررر   لج  لأيرررررر  كجرررررر  الأعررررررر 

 .ل دي    ي كذت   لجبئح ت لج  ي   تج  ت   لج  لأي 
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رررررررت  40أتاررررررر  اترررررررت   لج ال ررررررر  لجتررررررر  ااررررررر   حررررررر   نتةةةةةةةائج البحةةةةةةة    حييي

ذارررررريعد  يعررررررتالأي  رررررر  كا  ررررررت    ررررررت   جطبحرررررر  لددي  لجررررررطي  ارررررر  ا نررررررياد  

(  رررررررر  ٪30) 6٪(  رررررررر  لجررررررررطألأا  70) 14أررررررررت ا    لالأ رررررررر  لج ال رررررررر  

 11 رررررررر     لجالالأ رررررررر  لجيررررررررت ط   5.7±  35.1للإاررررررررت   اتلأ رررررررر   اررررررررح 

±  32.6٪(  رررررررر  للإاررررررررت   اتلأ رررررررر   اررررررررح 45) 9٪(  رررررررر  لجررررررررطألأا  55)

٪(  ررررر   حذررررر   لالأ ررررر  85) 17 ررررر  .  لأررررر   ذررررر  كجتئرررررت  أت ررررر   ررررر   7.6

٪(  ررررررررر  لجاحذررررررررر   ررررررررر  لجالالأ ررررررررر  45) 9لج ال ررررررررر   تجا تااررررررررر  كجررررررررر  

خرررررئن أئأررررر   اررررردح  ررررر  كذرررررحلة لجيرررررت ط   دجررررر   عررررر  لجاتت عررررر  لجا ت اررررر  

 .لجلحلا 

كذررررررت   لجبئح ررررررت لج  يرررررر   تج رررررر ت   لج  لأيرررررر  جرررررر   أررررررح كيلررررررت    الاسةةةةةةتنتا  

 حررررر  حيرررررتاه  عررررر ن لجتئرررررت  لج  ررررر  ل  رررررت   جطبحررررر  ل دي  عررررر  كذرررررحلة  احيررررر  

 لجتحلأيأ.


