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ABSTRACT

Introduction: Chronic otitis media(COM) is a condition in which middle ear inflammation cause
changes in the tympanic membrane. These changes are tympanic membrane(TM) perforation,
retraction pockets, tympanosclerotic patch, cholesteatoma,etc. Ossicles may or may not be involved.
Platelet rich plasma is an autologous platelet rich concentrate containing several growth factors and
cytokines. It accelerates wound healing. Myringoplasty is defined as the surgical repair of the
tympanic membrane.

Objective: To assess the efficacy of use of autologous platelet rich plasma in tympanic membrane
perforation closure during myringoplasty.

Materials And Methods: For this study 66 patients were observed during the study period. Among
them 33 patients were in group 1 in which platelet rich plasma was used in myringoplasty and the
remaining 33 patients were in group 2 in which platelet rich plasma was not used in myringoplasty.
Post operatively patients were followed up.

Results: In group 1 the tympanic membrane closure was found to be 100% with no failure. In group 2
the tympanic membrane closure was found to be 78.79% with failure seen in 21.21%. Odds ratio
came to be 18.96 and the results were statistically significant. Conclusion: Platelet rich plasma helps
in better tympanic membrane closure and thus improves the outcome of myringoplasty
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INTRODUCTION

Chronic otitis media(COM) is a condition in which middle ear inflammation cause changes in the
tympanic membrane. These changes are tympanic membrane perforation, retraction pockets,
tympanosclerotic patch, cholesteatoma,etc. Ossicles may or may not be involved. Recurrent acute
otitis media, long standing middle ear infection, long-term Eustachian tube dysfunction, or
any chronic inflammatory trigger can all contribute to chronic otitis media.

The infection severity, the immunity response against the infection, and the time duration to
manifest ,etc. all off this depends how COM will present. It is not unusual for COM to have no
symptoms at all, especially in toddlers who frequently do not express hearing loss. Conductive
hearing loss is typically the main symptom of COM, but patients may also present with ear pain, ear
discharge, aural fullness, pulsatile tinnitus,etc.

The World Health Organization (WHO) estimated that 65-330 million individuals globally are
affected with chronic otitis media of whom 50% have hearing loss, and that otitis media sequelae
account for about 28000 deaths annually. It is more widespread in lower socioeconomic levels and is
prevalent in developing nations like India. Compared to urban populations, the incidence is much
higher among rural populations. @
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Platelet rich plasma(PRP) is an autologous platelet rich concentrate. In 1954 Kingsley used the
term —platelet-rich plasmal for the first time. In 1960s preparation of platelet rich plasma was started
in blood banks which later became popular in 1970s, during which it was used as transfusion for
treatment of 11 thrombocytopenia. Cardiothoracic surgery was the first field to employ platelet rich
plasma. After an open heart surgery in 1987, M. Ferari used platelet rich plasma. @
It contains several growth factors and cytokines. It helps in mitogenesis, angiogenesis,
vasculogenesis, cell growth, proliferation and differentiation. It accelerates and enhances healing of
the wound. It is prepared by centrifuging patient’s own blood.
The growth factors and cytokines which are present in PRP ar

o platelet-derived growth factor

e platelet derived angiogenesis factor

o platelet factor 4

e transforming growth factor beta

o fibroblast growth factor

o insulin-like growth factor

o vascular endothelial growth factor

o epidermal growth factor

e interleukin 8

o keratinocyte growth factor

e connective tissue growth factor

e hepatocyte growth factor

o stromal cell-derived factor 1

e endostatin

o (3.4.5.6)

Myringoplasty is defined as the surgical repair of the tympanic membrane. )

The first true myringoplasty is said to be performed by Berthold in 1878. He de-epithelialized the
tympanic membrane remnant by applying plaster against it for 3 days. Then removing it along with
the underlying epithelium, and then placing a skin graft over the defect. ©

The principle indications of myringoplasty are: recurrent otorrhoea due to infection; hearing loss due
to infection.The contraindications include: presence of cholesteatoma; eustachian tube dysfunction;
contralateral dead ear. ©

Myringoplasty can be performed using a variety of approaches, like endaural approach, post-auricular
approach and transcanal approach.For graft placement both overlay and underlay techinques are
frequently employed. Underlay technique is more frequently used at present

AIM OF THE STUDY
To assess the efficacy of use of autologous platelet rich plasma in tympanic membrane perforation
closure during myringoplasty

MATERIALS AND METHODS

STUDY DESIGN

Prospective Randomized Case Control study of myringoplasty done in our institution during the study
period.

STUDY SETTING

The study was carried out in the Department of ENT at a tertiary health care centre.

3231


https://en.wikipedia.org/wiki/Platelet-derived_growth_factor
https://en.wikipedia.org/wiki/Transforming_growth_factor_beta
https://en.wikipedia.org/wiki/Fibroblast_growth_factor
https://en.wikipedia.org/wiki/Insulin-like_growth_factor_1
https://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor_A
https://en.wikipedia.org/wiki/Epidermal_growth_factor
https://en.wikipedia.org/wiki/Interleukin_8
https://en.wikipedia.org/wiki/Keratinocyte_growth_factor
https://en.wikipedia.org/wiki/CTGF
https://en.wikipedia.org/wiki/Hepatocyte_growth_factor
https://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1
https://en.wikipedia.org/wiki/Endostatin

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 10, Issue 01, 2023

STUDY PERIOD
May 2021 to October 2022.

SAMPLE SIZE-As per the study “Safety and Efficacy of Autologous Platelet-rich Fibrin on Graft
Uptake in Myringoplasty” done bt Nair et. al. showed that 100% graft uptake is seen in group with
platelet rich plasma and 79% graft uptake is seen in group without platelet rich plasma. Entering
this data in Winpepi and considering significance level at 5% and power at 80%, the sample size is
66.

INCLUSION CRITERIA
® Chronic otitis media.
® No active discharge (central perforation with dry ear).
® Age limit-11 years and above.

EXCLUSION CRITERIA
® Children below 11 years of age.
® Presence of active ear discharge.
® External ear disease.
® Diabetes mellitus.
® Presence of other systemic illness like malignancy, autoimmune disease, etc.
® Persons on immunosuppressant therapy.

STUDY GROUP (GROUP 1)

Platelet rich plasma is used during myringoplasty in this group of patients.

CONTROL GROUP (GROUP 2)

Platelet rich plasma is not used during myringoplasty in this group of patients.

DATA COLLECTION METHOD

All patients who met the inclusion requirements and fit the study's operational definition had a
thorough history of their complaints recorded. Each patient had undergone a routine comprehensive
general examination and ENT examination. A pre-made proforma was filled up with all the
information.

Prior to inclusion in the study, a written informed consent was obtained from each participant once
they had been told of the study's goal and explained all the necessary details. Patients were
randomized into group 1 and group 2. All routine investigations were done.

Otomicroscopy was done which is an important part of the ear evaluation since it gives better
magnification and we confirm our otoscopic findings with it. External auditory canal is properly seen,
margins of the perforation are visualised for ingrowth of epithelium, and middle ear mucosa is also
examined. If required aural cleaning is done by mopping or suctioning. Other findings like presence
of granulation tissue, tympanosclerosis, etc are noted.

Pure tone audiometry was done in all patients to know the type and degree of hearing loss. Mostly the
patients had a conductive type of hearing loss. It is also done to check if there is any associated
sensorineural component of hearing loss in the patient, In case of bilateral ear disease it helps in
deciding which ear to be operated.
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X-ray bilateral mastoid (Schuller’s view) was done to see if the mastoid is cellular or sclerosed.
Depending on it the surgery is planned. If the mastoid is cellular, then myringoplasty is done, but if
mastoid is sclerotic then cortical mastoidectomy is done with myringoplasty.

To prepare PRP,(in group 1 patients) patient’s venous blood( is withdrawn and taken in sodium citrate
tube. It is put in centrifuge and first given a spin for 10 minutes at 2400 rpm (revolutions per minute).
This separates it into three layers:

1. Upper layer is the platelet poor plasma

2. Middle layer is the platelet rich plasma
3. Lower layer is the RBC(red blood corpuscles)

Now the platelet poor plasma and the platelet rich plasma are taken in a syringe and put in a plain
tube and subjected to centrifugation for 15 minutes at 3600 rpm. This causes the platelet rich plasma
to settle at the bottom of the tube and on the top lies the accelular plasma. This platelet rich plasma is
then collected and administered during surgery. In our study we have locally applied PRP with
gelfoam after the placement of the graft.

Myringoplasty is a treatment that can be used to close tympanic membrane perforations. It is often
accompanied with cortical mastoidectomy in instances that showed sclerosed mastoid on x ray. In this
operation, the middle ear and mastoid are aerated, chronically inflammatory tissue is removed, and the
tympanic membrane is repaired.

Postoperatively patients were followed up.

OBSERVATION AND RESULTS
Table 1- Age wise distribution of total sample population

Age group (in years)  No. of patients Percentage (%) 95% CI (confidence
interval)

11-20 9 13.64 6.86-23.55

21-30 23 34.85 24.11-46.89

31-40 19 28.79 18.85-40.55

41-50 13 19.69 11.42-30.59

51-60 2 3.03 0.51-9.65

Total 66 100

Graph 1- Age wise distribution of total sample population
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In table 1 and graph 1 we see the age wise distribution among the patients. Most of the patients fall in
the age group of 21-30 years.

Table 2: Sex distribution of total sample population

Sex No. of Patients Percentage (%) 95%Cl
Male 28 42.43 30.95-54.55
Female 38 57.57 45.45-69.05
Total 66 100

Graph 2: Sex distribution of total sample population

Sex Distribution

m Male = Female

In table 2 and graph 2 we see the sex distribution among the patients. In our study 28 patients (i.e.
42.43% of study population) were male and 38 patients (i.e. 57.57% of study population) were

female.

Table 3: Surgical procedure distribution

Procedure Group 1 Group 2 Total

N(%)
Myringoplasty 30 25 55(83.33%)
Cortical 3 8 11(16.67%)

Myringoplasty

Mastoidectomy  with

*N- percentage of patients
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Graph 3: Schematic representation of surgical procedure distribution
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In table 3 and graph 3 we see the surgical procedure distribution among the patients. Overall
55(83.33%) patients underwent only myringoplasty and 11(16.67%) patients underwent cortical
mastoidectomy with myringoplasty.

Table 4-Final outcome

Final Outcome Odds Ratio” p- value
(95% ClI)

Tympanic 33(100%) 26(78.79%) 18.96 0.004912

Membrane (1.036-347.2)

Closure

Failure 0(0%) 7(21.21%)

*Haldane-Anscombe Correction

Graph 4: Schematic representation of final outcome
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In table 4 and graph 4 we see the final outcome among the patients of both the groups. The patients of
group 1 showed 100% TM closure whereas patients of group 2 showed 78.79% TM closure and
failure in 21.21% of them. Applying Haldane Anscombe correction,we have done chisquare test and
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the odds ratio is 18.96.Thus the odds of TM closure with PRP is 18.96 times more than the odds of
TM closure without PRP.The study is statistically significant.

DISCUSSION

In our study we took a sample size of 66 out of which 33 in group 1 were cases and 33 in group 2
were control.

In our study chronic otitis media was seen commonly in the young adults between age group of 21 to
30 years (as seen in Table 1 and Graph 1),whereas in UK National Study of Hearing where chornic
otitis media was most common in the age group of 41 to 80 years.

The majority of the patients in our study with chronic otitis media were female, which comprised of
38 patients ,i.e. 57.57% of the sample(Table 2 and Graph 2) ,whereas in UK National Study of
Hearing showed no difference in the prevalence of chronic otitis media in male and female.
Myringoplasty as surgical treatment was done in 55 patients (i.e. 83.33% of the sample size) among
which 30 are in group 1 and 25 are in group 2. Myringoplasty alone were done in patients who had
cellular mastoid. Cortical Mastoidectomy along with myringoplasty was done in 11 patients (i.e.
16.67% of the sample size) among which 3 are in group 1 and 8 are in group 2.(Table 3 and Graph
3)Cortical Mastoidectomy with myringoplasty was done in patients with sclerosed mastoid or
clouding of air cells.

Now in group 1 among 33 patients, all of them (i.e. 100% of the group 1 patients) showed tympanic
membrane closure and graft uptake was good with no failure.

In group 2, 26(i.e. 78.79% of the group 2 patients) showed tympanic membrane closure and 7(i.e.
21.21% of the group 2 patient) showed failure(Table 4 and Graph 4).

Now the odd’s ratio of the study is 18.96.Thus the odds of graft uptake and tympanic membrane
closure using platelet rich plasma is 18.96 times more than the odds of graft uptake and tympanic
membrane closure without platelet rich plasma.

The p value of 0.004912 is obtained which shows that the study is significant.

The findings of our study coincided with other similar studies.

El-Anwar et al. has assessed the use of autologous PRP topically and concluded that it is very
efficient in rapid healing of long standing tympanic membrane perforation. @

In this study tympanic membrane perforation cause was not limited to chronic otitis media patients
only, patients with tympanic membrane perforation due to other causes were also taken into account.

Yadav et al. conducted study of underlay myringoplasty using platelet rich plasma and found that
graft uptake is 95% with platelet rich plasma and 85% without it. ™ Thus concluding better graft
uptake with PRP. In our study also we advocated underlay myringoplasty.

Sankaranarayanan et al. assessed the use of PRP in tympanoplasty and found that tympanic membrane
closure rate of 92% was seen in the group where platelet rich plasma was used and 70% was seen in
the group where it was not used. % Thus it concluded the benefit of using PRP in myringoplasty.This
study was not only limited to myringoplasty but also took into account COM patients requiring
ossicular reconstruction.

Fawzy et al. in their study shows, the group in which PRP was used in myringoplasty,90% of them
showed an intact tympanic membrane(TM),the other group in which PRP was not used in
myringoplasty,55% were successful.*® Thus it concluded that autologous PRP application in
myringoplasty showed more success in TM closure.
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Nair et al. studied the efficacy of autologous platelet rich fibrin in myringoplasty. It showed 100%
tympanic membrane(TM) closure and better graft uptake on using platelet rich fibrin, on the other
hand it showed 79% TM closure without using platelet rich fibrin. Thus it concluded better graft
uptake and TM closure using platelet rich fibrin. The findings of this study also coincided with our
study.

CONCLUSION

Newer advances are necessary in the surgery of myringoplasty for better graft uptake

and using platelet rich plasma can be considered as one of them. Platelet rich plasma is a concentrate
of growth factors that helps in mitogenesis, angiogenesis, vasculogenesis, cell growth, proliferation
and differentiation. It accelerates and enhances healing of the wound. Platelet rich plasma is now
being used as a clinical tool in various branches of medicine.

In our study we have used platelet rich plasma to see it’s efficacy in myringoplasty by seeing the TM
closure. Here the group where platelet rich plasma was used showed more rate of TM closure than the
group in which platelet rich plasma was not used.

Thus, from our study it can be concluded that platelet rich plasma is a concentrate of growth factor
which helps in better uptake of graft in myringoplasty.

It accelerates tympanic membrane closure and prevents graft displacement.

Thus it improves the outcome of myringoplasty.
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