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ABSTRACT

Received:

A prospective observational study in 90 patients of age group of 15 to 50 years with
chronic suppurative otitis media attending the outpatient department of ENT at a tertiary
care referral centre was conducted. All patients during the study period underwent
Tympanoplasty with Platelet Rich Plasma for assessing the hearing gain. The objective
of this study was to assess the benefits of platelet rich plasma in terms of improvement
in hearing after tympanoplasty. In this prospective observational study using autologous
Platelet Rich Plasma; patients showed a significant audiological hearing improvement
at 3 months postoperative period compared to preoperative audiological assessment.
Thus, we can conclude that Tympanoplasty not only aims to correct the damaged
tympanic membrane, but also aids in improvement in hearing by reducing the amount
of conductive hearing loss. The use of Autologous Platelet rich plasma helps in adequate
sealing of the graft material along with the freshened edges of the perforation, thereby
accelerating the graft uptake, promoting faster healing and hearing improvement.
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Introduction
Tympanoplasty is a surgical method for eradication of
infection and maintaining middle ear functions. Temporalis
fascia is a common graft material used in tympanoplasty since
1960; however, there are other available graft materials such as
cartilage perichondrium, areolar tissue, vein, fat and periosteum
[1]. The success rate of graft uptake and improvement in hearing
in tympanoplasty varies in different studies. Various studies have
been conducted using platelet rich plasma to improve the surgical
outcomes in tympanoplasty and hearing improvement [2]. In an era
of regenerative medicine where we discuss of cloning, stem cells
therapy or platelet rich plasma to regenerate or promote growth
of body tissue or organ, the Platelet Rich Plasma (PRP) is easy to
procure and its addition in middle ear surgery would possibly help
in more improvement of hearing apart from early healing and better
success in tympanoplasty. PRP is easiest to procure and to use in
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human body. Since it is autologous practically it does not have any
significant side effect [3,4]. Platelet or thrombocytes conventionally
known for blood clotting, releases many growth factors at the site
of injury and thus, promotes repair and healing. The body has an
inbuilt power of healing at the site of injury whether traumatic or
iatrogenic and hence if we aggravate the healing by application of
growth factors at the same site, undoubtedly repair will be much
better. We can define PRP as a volume of autologous plasma of
blood which has been enriched with platelets and growth factors.
The technique to condense and provide growth factors in the form
of PRP at the site of injury and thereby its assessment in hearing
improvement has been undertaken in the present study.

Objective

To assess the benefits of platelet rich plasma in terms of
improvement in hearing after tympanoplasty.
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Material and Methods

Methodology

Study Design

All patients underwent type 1 tympanoplasty supplemented
by platelet rich plasma. Pure Tone Audiometry was done before
the surgery and 3 months after the surgery to evaluate the hearing
outcome.

Prospective observational study.

Study Period

Results

January 2019 to June 2020.

Source of Data

All patients between age group of 15 to 50 years with chronic
suppurative otitis media attending the outpatient department of
ENT at a tertiary care referral centre during the study period and
willing to undergo surgery for the same were included in the study.

a.

Total number of patients- 90

c.

Mean age of the patients- 42 years

b.

Male: Female- 1.67:1

Table 1 depicts the size of the perforation wherein maximum
patients presented with medium central perforation which was 54
out of the total patients. Figure 1 shows the distribution of patients
according to the site of perforation. About 31.11 % patients had
perforation inolving all quadrants of the tympanic membrane
and abot 7% patients had perforation involving only the inferior
quadrant. Table 2 shows the hearing assessment at various time
intervals wherein the maximum patients who presented with
moderate degree hearing loss pre operatively improved post
operatively and the number of patients changed form 54 patients
pre operatively to 47 patients post operatively. At 6 weeks, 4
patients presented with ear discharge. At 3 months, 2 patients out
of the total 90 patients presented with ear discharge and 6 patients
failed to follow up.

Sample Size

90 patients.

Inclusion Criteria
All the patients above the age group of 10 years, with no
evidence of active infection in the ear, nose, throat and Central
Perforation of the Pars Tensa of the tympanic membrane with dry
ear for a minimum period of 3 weeks before the day of operation.

Exclusion Criteria

Patients with sensorineural or mixed hearing loss, attico-antral
disease and tympanosclerosis were excluded from the study.

Figure 1: Percentage of patients according to site of perforation.
Table 1: Size of perforation.
Size of perforation

No. of patients

Medium Central Perforation

54

Small Central Perforation

8

Large Central Perforation

28
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% of patients
60%

31.11%
8.88%
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Table 2: Hearing assessment at various time intervals.
Number of patients
Normal (<15dB)

Pre-operative

At 6 weeks

At 3 months

-

-

-

Mild (26-40dB)

27

34

37

Moderately-severe (56-70dB)

9

5

4

Moderate (41-55dB)
Severe (71-90dB)

Profound (>90dB)

Residual ear discharge
Loss to follow up

Discussion

Total

54
0
0
0
0

90

Platelet releasates have been used to treat wounds since 1985.
The application of platelet-rich plasma has been documented in
many fields, such as orthopaedics, dentistry, and cosmetic and
plastic surgery. In otology, the efficacy of platelet-rich plasma has
been demonstrated in tympanoplasty procedures [5]. Yeo et al.
investigated the effect of platelet-derived growth factor-AA on the
healing process of tympanic membrane perforation in rats. The
results revealed a speeding up of the healing process of the tympanic
membrane defect, an improved rate of healing, and fewer atrophic
changes in the healed tympanic membrane. This is explained by the
fact that platelet-derived growth factor-AA promotes connective
tissue growth [6]. Platelet-rich plasma accelerates the healing
of tympanic membrane perforation following myringoplasty. It
prevents graft displacement or shrinkage, especially in wet grafts,
with its sealant property. Platelet-rich plasma improves the overall
success rate of myringoplasty. Furthermore, it has no noticeable
side effects [7].

Conductive hearing loss is the most common finding in our
study. Ediale, et al. [8] suggested that this is due to loss of membrane
surface area which is doing the amplification of sound waves. High
prevalence of conductive hearing loss was seen by studies done by
Maharajan, et al. [9] and Bhusal, et al. [10,11] in a study of 80 patients
observed a mild hearing loss in 37.70% patients and 11.47% had
moderate hearing loss. The moderately severe hearing loss was
seen in 4.91% cases of mucosal disease. Muftah, et al. [12] in their
study reported that mild hearing loss was seen in 37.3% patients
and moderate loss in 25.5% patients. Severe hearing loss was seen
in 3.9% patients. The insignificant difference in mean hearing loss
of antero-inferior and postero-inferior quadrant perforation might
be because of round window niche location. These perforations are
not much effective in removing round window phase difference. In
between perforations involving two quadrants located over anterosuperior + anteroinferior or postero-inferior + postero-superior
quadrants, the loss is greater in posterior perforations as they cause
loss of round window phase difference. Mehta, et al. [13] in their
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47
0
0
4
0

90

41
0
0
2
6

90

experimental model study and later clinical work contradicted the
popular concept of posterior perforations causing higher hearing
loss than anterior perforations.

The current study shows that age and gender do not seem to
have any bearing on the postoperative hearing improvement, which

are in agreement with the results of several other studies [14-16].
Despite greater preoperative hearing loss in larger size perforations,
postoperative hearing gain was mostly better with smaller size
perforations [17]. The explanation for better hearing improvement
in smaller size perforations, especially if associated with shorter
disease duration, may be the less extent of pathological changes in
the middle ear.18However, it is worth to mention that, these two
factors were taken into consideration by the author in advance
in this study, as the inclusion/exclusion criteria required that
the middle ear mucosa be without any pathological changes, and
duration of perforation be less than 1 year. Other studies, however,
have concluded that there is no correlation between the size of
the perforation and postoperative hearing gain [16]. In a study
conducted by Masoumeh Saeedi et. al., it was noted that application
of PRP-enriched gel foams make chronic TM perforation heal more
efficiently than gel foam alone [18]. In a study done by Rajendran
Dinesh Kumar in 2017 on application of Platelet Rich Fibrin Matrix
to Repair Traumatic Tympanic Membrane Perforations, it was
found that the mean pre-operative air–bone gap was 20.2 dB. On
post-operative day 45, the mean improvement in the air– bone
gap was 12.1 dB; membrane quality in TM healing was better in
patients treated with PRF as compared to not using it [19].

Conclusion

Tympanoplasty not only aims to correct the damaged tympanic
membrane, but also aids in improvement in hearing by reducing the
amount of conductive hearing loss. The use of PRP helps in adequate
sealing of the graft material along with the freshened edges of the
perforation, thereby accelerating the graft uptake and promoting
faster healing. Due to the presence of growth factors in the natural
composition of autologous PRP the chances of graft displacement
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failure is minimal. The improvement in hearing could also be
acknowledged due to the fact that the healing takes far lesser time
compared to conventional methods. This also gives a subjective
sense of well-being to the patient and aids in confirmation of the
same when verified by oto-endoscopy and pure tone audiometry.
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