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INTRODUCTION
1.

ANATOMY

1.1.1 Embryology
Development of various parts of the ear

The embryological development of various parts of the ear are:

Outer ear

a.

Pinna appears with the fusion of 6 auricular hillocks (73).

b.

The external auditory meatus persists as the ectoderm for the first
pharyngeal cleft.

Middle Ear

a.

From the early pharyngeal pouch endoderm, the development of
Eustachian tube and middle ear cavity takes place.

b.

Middle ear ossicles develops from the mesoderm of first (incus and
malleus) and second (stapes) pharyngeal arches.

Inner ear

a.

Membranous labyrinth: It is derived from the invagination of ectoderm
from the otic placode.

b.

Bony labyrinth is formed from the mesoderm
1

1.1.2 Anatomy
Ear is an organ of hearing as well as balance. Various parts of the ear are
as follows:
● External or outer ear, comprising pinna/ auricle- This denotes the
outermost region of ear.
● External auditory canal - connects the external auditory meatus to the
TM.
● Tympanic membrane (TM), also called eardrum. Three layered
membrane outer

epidermal layer, middle fibrous layer and inner

mucosal layer(73)
● Middle ear (tympanic cavity), comprises

middle ear mucosa

and ossicles namely:
○ Malleus
○ Incus
○ Stapes
● Eustachian tube- pharyngotympanic tube.
● Inner ear is comprises of the following:
○ Cochlea- coiled tube making 2.5 to 2.75 turns around a central
pyramid of bone called modiolus
○ Vestibule- It is the central chamber of labyrinth
○ Semicircular canals- three canals lie in planes perpendicular to
each other.
2

Fig.1 Anatomy of Human Ear(47)

2.

BACKGROUND OF THE STUDY

Auditory sensation, the ability to hear and sense is one of the most
essential sensory systems. Deafness is an invisible form of suffering to
humankind. Deafness and ear drainage are the lasting reasons for humans to
suffer. In a developing and tropical nation like India, with substandard socioeconomic status and bad environmental conditions, ear diseases chronically
affects about 5% of the overall population(25).

According to the reports of World Health Organization (WHO),
the worldwide impact of chronic otitis media affects about 65-330 million
people, 60% of them faces torment due to draining ears and hearing
3

impairment (25). Chronic suppurative otitis media (CSOM) is perceived to be a
predominant cause of reversible conductive hearing impairment (impairment in
conduction of sound waves via air into inner region of the ear). The treatment
available for CSOM is myringoplasty, which is recognized as a standard
surgical procedure practised by the otologists of our country. The main
objectives of the otologists enacting middle ear surgery are exenteration of
disease from the middle ear cleft to provide safe and dry ears in order to
improve or preserve the hearing and to provide them with effective benefits as
well. Unilateral conductive hearing loss is associated with problems in
differentiating the speech and sound localisation from the background noise.

Inflammatory diseases of the ear

Pediatric physicians encounter patients with inflammatory diseases of
the middle ear and is regarded as one of the prevalent conditions related to
otology. Inflammations of the inner ear are not common but require treatment
by specialists like otolaryngologists(28).

The range and complex nature of the problems that can emerge as a
result of the above mentioned pathological conditions can be provocative to the
physicians who sometimes have limited clinical indications that can lead to the
discovery of the extensive disease.

4

Spectrum of Otitis media

Otitis media (OM) is a term used to represent a complex class of
inflammatory conditions and infections that affects the middle ear . The
pathological conditions of the middle ear and its mucosal area are seen in all
the OM conditions. OM is a leading cause of hospital visits globally and their
diagnoses are crucial in the treatment of preventable hearing loss, especially in
the developing world (64), (76). There are various subclasses of OM. These
include acute otitis media, otitis media with effusion (OME), CSOM. They are
generally classified as distinct diseases, but there exists a higher degree of
similarities between these types. OM can be seen as a continuum of the
following diseases:

AOM is an acute inflammation of the middle ear(75) caused by viral and
bacterial infection which leads to a infection of lesser than three months
duration. Acute suppurative OM is a subclass of AOM, distinguished by the
presence of pus in the middle ear, often developing into fever; pain is mostly
experienced by the patients; and some patients even have loss of hearing.
Eardrum perforation takes place in 5% of the diagnosed cases(76).

CSOM is a persistent suppurative middle ear inflammation, typically
presenting with perforated tympanic membrane for over a longer duration of
time.

5

Mastoiditis is an acute inflammation of the air cell system and mastoid
periosteum and that follows after AOM infection arising from the middle ear.

COM
COM is a general condition among patients frequenting the
otorhinolaryngology department. It is a chronic inflammation in the middle ear
cleft. Incidence is higher in developing countries because of overpopulation,
poor health care, unhygienic environment, chronic upper respiratory tract
infections, pollution and poor nutrition in the underprivileged population(50).

Fig. 2 Background of CSOM

Clinical features are recurring otorrhoea due to perforation in the
tympanic membrane, conductive hearing loss with differing severity in the
6

condition. The acute infection of otorrhoea exists for more than two weeks
(25) while others experience a chronic infection for a longer duration of up to
six weeks (1).

As this disease is known to have long-term complications, so there
arises a need for research in CSOM. Discharge from the ear in conditions like
chronic otitis media may last for months up to years with an upsurge in
impaired hearing, which is prominently seen in both active and inactive forms
of disease. According to research studies, graft uptake and hearing
improvement have crucial variations in myringoplasty with regard to dry and
wet ears. The wet ear discharge in patients confuses the otologists leaving
them in a dilemma of performing surgery on it or not. The significant factors
for a successful surgery include the patient's age, the time extent their ear has
been dry and the absence of mucous in the ear during the time of surgery (2,3).

Fig. 3 Central Perforation in COM
7

Types of COM

COM is divided into two types as tubotympanic and atticoantral disease.
The tubotympanic types are predominantly accompanied by hearing loss which
occurs as a result of tubotympanic perforation of the tympanic membrane or
erosion/ fixation of ossicular chain. The ossicular erosion in noncholesteatomatous middle ear disease occurs due to the large production of
cytokines-TNF alpha, fibroblast growth factor, interleukin-2, and plateletderived growth factors thereby enhancing hypervascularization, activation of
osteoclasts, and bone resorption causing ossicular damage (101,85).

Fig. 4 Tubo-tympanic Versus Attico-Antral Disease(49)
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Tubotympanic disease

This is considered to be a safe type or benign type since it is not
connected with any serious complications. As the disease starts in the middle
ear and mucous membrane of the eustachian tube, it’s called as ‘mucosal’. It is
also considered to be a “safe CSOM” as it does not cause severe complications.
The tubotympanic recess is derived as a result of first branchial pouch, that is
lined with respiratory epithelium. Such form of disease could be characterized
through the perforation of pars tensa, in which the margins of perforation are
encovered with rim(11).

Generally, it occurs due to underlying secondary reasons of ASOM due
to the following reasons:

1. Inadequate treatment like poor antibiotic therapy, or inadequate drainage
of discharge (small or large perforation), recurrent infection in the
middle ear through the eustachian tube or through a persistent
perforation of the tympanic membrane (TM).

2. High Virulence of the causative pathogen

3. Very less resistance of the patient

4. Persistent predisposing factor such as eustachian tube dysfunction

9

Identified surgical implications

In regard to tubotympanic disease, there are three major complications
 A perforation developed in TM .which is found from the endoscopic ear
examination.
 Symptoms involving intermittent otorrhea which is readily being
identified/ and responded under conservative treatment which consists
of topical and oral antibiotics , ear drops and aural toilet(20).
● Symptoms expressing an intractable drainage which appears to be
resistant to conservative management.

3.

ATTICO-ANTRAL DISEASE
The second type is called “atticoantral disease” since it begins in the

attic (epitympanum) and mastoid antrum(54).

This type is considered to be unsafe due to the liability of complications.
These complications occur majorly due to granulation tissue and cholesteatoma
resulting in bone erosion followed by necrosis which might also involve the
vital structures like facial nerve, inner ear, and intracranial components. These
also erode the ossicles causing hearing loss.
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They usually present with perforation in the pars flaccida and retraction
pocket in the posterior-superior quadrant.

Pathogenesis of COM

Traditionally, COM is preceded by acute otitis media (AOM) leading to
the perforation of the TM(8). But there are some reasons that don’t support the
previous statement. AOM is one of the most common childhood diseases
whereas COM is less common among children(80). Complete healing of TM is
observed in most of the TM perforations(57).

Fig. 5. Pathogenesis of Middle Ear Infection
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Symptoms Of CSOM (Tubotympanic type)
 Ear discharge aggravated by contact with water(20)
 Ear blocking sensation

Signs of CSOM (Tubotympanic type)

●

Aural discharge: discharge is odourless, mucopurulent or mucoid, and
abundant(20).

●

TM perforation: the perforation generally happens at the centre of pars
tensa.

●

Middle ear mucosa: Oedematous, clogged and appear as velvety pink in
colour during active infection or pale pink during the inactive phase.

Investigations:

1. Audiogram (PTA): conductive hearing loss(20)
2. Plain X-ray PNS Waters view
3. A swab from the ear discharge sent to the lab for cultural sensitivity tests
4. X ray mastoid lateral oblique view
5. High Resolution Computed Tomography Temporal bone(59)
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Diagnosis and treatment

Profuse ear discharge with permanent perforation of the pars tensa aids
the diagnosis of COM.

Presence of inflammation and pus discharge is

characterized as active COM and inactive COM is characterized as absence of
signs of inflammation or pus discharge for 3 months. The aim of treatment of
COM patients is to reduce the ear discharge and to reduce the patients hearing
disability (20).

Fig. 6. Management of CSOM (29)
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Treatment of Tubotympanic (mucosal) CSOM (Fig. 6)
A.

Conservative treatment:
The aim of this treatment is to attain a safe dry ear, to attain healing of

the perforation. The treatment includes:
1. Systemic antibiotics
2. Topical application of antibiotic ear drops.
3. Aural toilet: repetitive local cleaning and elimination of discharge by
suction or mopping(20).
4. Prevention of reinfection; avoidance of forcible blowing of the nose
during rhinitis; by not wetting the ear; by treating upper respiratory
tract infection e.g: sinusitis.
5. Adeno-tonsillectomy, in children, to prevent reinfection(99).

B.

Surgical treatment:
Surgical management comprises of placing a new graft over the TM.

Tympanoplasty combined with or without cortical mastoidectomy. It is
performed by

●

Eradication of irreversible changes in the middle ear mucosa and to
make it free from infection.(24,98)

●

Reconstruction of the conductive hearing mechanism (ossicular
reconstruction)(15).
14

Cortical mastoidectomy is combined with grafting of the tympanic
membrane if there is consistent aural discharge (mastoid reservoir) in order to
remove the mastoid pathology(61). Temporalis fascia or tragal cartilage is
commonly used to repair the defect in the TM(11,12).

MYRINGOPLASTY

Surgical repair of tympanic membrane without ossicular reconstruction
is known as Myringoplasty.(24) .

INDICATIONS OF MYRINGOPLASTY

1. Recurrent otorrhoea(24)
2. Chronic perforation that leads to hearing loss
3. Desire to swim without having waterproofed the ear.

CONTRAINDICATIONS

1. Cholesteatoma
2. Contralateral dead ear
3. Bilateral perforations(24)
4. Eustachian tube dysfunction

15

THE REPAIR OF TM

The main objective of TM repair is the riddance of chronic or
intermittent aural discharge. A previous study suggests that success rate is
poor in draining ears than the ears that are dry (74) and another study indicates
that surgery is less likely to be effective if the ear has been dry only for a
smaller duration (68). However, other studies propose that wet ear discharge
during the surgery time is not connected with poor outcome(2);. Caylan
et al.(22) reported that the success rate was likely higher in discharging ears
(17). All of these studies included relatively few patients, the largest number
being 155. Despite the improbability and its effect on outcomes, some surgeons
even postpone surgery in patients with an active draining ear. In minor cases,
aural discharge cannot be managed by the medical treatment, and these patients
have more to gain from the elimination of their discharge, which is generally
more troublesome to the patient. Some surgeons recommend that such patients
undergo a cortical mastoidectomy as well as drum repair, but there is a lack of
evidence that this is beneficial (11),(19),(90).
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The following Figure (10) illustrates Wullstein classification of tympanoplasty.

Fig. 7. Types of tympanoplasty according to Wullstein, 1 represents Type I
with restoration in the normal middle ear, 2, represents Ossicular chain
which is partially destroyed, but preserved and continuity restored, skin
graft was then laid against that of ossicles after bridge removal, 3,
represents Myringostapediopexy producing a shallow middle ear and
columella effect. 4, represents Round window protection with small mid
ear mobile footplate remain exposed. 5, represents Closed middle war with
round window protection with fenestra of the horizontal semicircular
canal enclosing a skin graft(108)

Myringoplasty

Perforation of the TM originally occurs as a result of infection in the
middle ear, or due to trauma/iatrogenic causes(105). Berthold (1878)(16) first
introduced Myringoplasty in which a thick skin graft was utilized, whereas
Wullstein (1956) and Zollner (1955) used a “split skin graft” which is the next
17

developmental step in myringoplasty. By the 1980s, most otologists were
convinced that a graft of mesodermal origin like perichondrium, fascia, were
advantageous in myringoplasty(95).

Various other factors may affect the myringoplasty outcome, like the
size and site of the perforation, type of technique (underlay vs. overlay),
approach (endaural vs. postaural), surgeon’s current awareness about the
advancements and his experience in the field, the opposite ear, graft employed
(77), age and discharge status of the ear (active versus inactive).

Controversies exist regarding the condition of the middle ear which is
considered to be a prognostic factor in myringoplasty. About 80% of the
perforations undergoes spontaneous healing (35); and for the rest of the 20%
of perforations, myringoplasty is commonly suggested.

SURGICAL OUTCOME OF MYRINGOPLASTY

Myringoplasty is regarded as a well-established surgical procedure for
the closure of TM perforation. A variety of methods exist, employing different
techniques and materials. Although many factors are thought to affect the
success rate, there is no consensus. Success rate in the range of 90% are
frequently quoted. Despite the higher success rate and routine nature of the
regimen practice, but still the effect of many determining factors remain
unresolved. These include the age of the patient; site and size of the
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perforation, time duration of the ear that has been dry prior to surgery, the
presence of infection at the time of surgery and status of the other ear (106).
The size of the perforation was graded as small (less than 50%), medium (5075%) and large (> 75%) (82). The perforation size often has been mentioned as
a determining aspect. Some research findings indicate that large sized
perforations are susceptible to the re-perforation. The perforation size was
found to be related to a poor prognosis in large defects (6). Several authors
have reported a higher incidence of graft failure in anterior perforations(26).
This has been attributed to a combination of factors, including anterior
perforation being technically more challenging to repair owing to more difficult
access, resulting in an increased risk of graft misplacement, the anterior portion
of tympanic membrane also have relatively poor perfusion (5).

FACTORS AFFECTING SURGICAL OUTCOME

The surgical technique is still regarded as a matter of debate. The two
standard techniques that have been practised are the "underlay" and the
"overlay" procedures. The former technique is simple and widely used as the
graft is placed entirely medial to the remaining drum and malleus. In contrast,
the overlay technique is more challenging and typically reserved for total
perforations, anterior perforations, or failed underlay surgery.

However, there is still uncertainty about the prognostic factors in
myringoplasty, and there are significant variations in the reported success rates
19

for achieving an intact tympanic membrane after surgery(102). Furthermore, it
is now becoming apparent that re-perforation following myringoplasty may
occur several years after the initial surgery (5).

UNDERLAY TECHNIQUE OF MYRINGOPLASTY

In the late 1950s and early 1960s, it became possible to place the
grafting material medial to the drum remnant rather than on top of it. In
contrast, the overlay technique had its origin in the early days of myringoplasty
when skin of various types was used to close the perforation(51). The concept
of placing the graft medial to the drum remnant was first introduced by Shea
and Tabb (88). Their procedures were identical, employed vein as the grafting
material, and were performed through an endomeatal (transcanal) approach.

The endomeatal approach starts with raising a tympanomeatal flap, with
visualization

through

an

aural

speculum,

just

as

one

would

for

stapedectomy(75). The rim of the perforation must be excised and the
undersurface of the drum remnant denuded of squamous epithelium. After
freshening of the margins of perforation, a raw area is to be created on the
undersurface of TM(78) . The middle ear is then packed with Gelfoam, and the
graft is placed medial to the perforation. The Gelfoam holds the graft against
the undersurface while epithelialization is taking place. The new drum is
usually healed in 1 to 3 weeks(93),(109),(38).
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Fig. 8 Underlay Technique of Myringoplasty(59)

OVERLAY TECHNIQUE OF MYRINGOPLASTY

The overlay technique is more challenging and typically reserved for
total perforations, anterior perforations, or failed underlay surgery. In this
technique, the graft is kept lateral to the annulus and the residual fibrous
middle layer besides the squamous layer is to be removed(58). The
visualization of the anterior meatal recess is exceptional, as it is crucial in
conditions like anterior perforations reaching the anterior annulus. There is a
higher healing rate as the drum is essentially replaced intact and space of the
middle ear is not reduced(53). The most common disadvantages are the anterior
meatal recess blunting, graft lateralization and the iatrogenic cholesteatoma;
moreover, this is a laborious technique and requires a prolonged healing
time (51).
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The following steps are the basic building blocks of the overlay
myringoplasty surgical technique:
1.

A postauricular incision to harvest temporalis fascia. Once the ear canal
and postauricular area have been injected, an incision is made above and
posterior to the auricle to obtain temporalis fascia (86).

2.

A series of transmeatal canal incisions that preserve but elevate the
vascular strip. A vascular strip is then created in the external auditory
canal

by

making

incisions

at

the

tympanosquamous

and

tympanomastoid suture lines. These incisions converge near the annulus,
and then a circumferential incision is made anteriorly at the level of the
bony-cartilaginous junction.
3.

An optional full postauricular incision for exposure through a
postauricular approach.

4.

Removal of the anterior canal skin. The skin of the anterior ear canal is
dissected and removed as a free graft.

5.

Enlargement of the ear canal by removal of the anterior external
auditory canal bulge (CANALOPLASTY) can be performed with the
otologic drill or a curette, and care must be taken not to enter the
temporomandibular joint or to injure the vascular strip.

6.

De-epithelialization of the tympanic membrane remnant. The remnant of
the tympanic membrane and malleus handle requires meticulous deepithelialization.
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7.

Placement and proper positioning of the fascia graft. The fascia is
prepared for insertion after a slit is placed into the graft so that it can
accommodate the malleus handle lateral to the graft. The fascia may be
left in its dehydrated state or slightly moistened. The fascia is then
placed lateral to the malleus handle, the skin of the vascular strip
overlying its posterior edge.

8.

Replacement of the anterior external auditory canal skin as a free graft.
The canal skin is replaced into the ear, either totally over the fascia or
back into its original position.

9.

Closure of the postauricular incision and replacement of the vascular
strip transmeatally.The vascular strip is replaced, and the ear canal is
packed with Gelfoam pledgets soaked in an antibiotic eardrop solution.

Fig.9 Overlay Technique of Myringoplasty(59)
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TYPES OF AUTOGRAFT:

1.

Temporalis fascia(70)

2.

Tragal cartilage(79)

3.

Conchal perichondrium (79)

4.

Periosteum (112)

5.

Vein (70)

6.

Fatty tissue from ear lobule (112)

7.

Fascia lata(112)

Temporalis fascia, tragal and conchal perichondrium are the commonly
used free grafts for myringoplasty(71). These materials are mesodermal in
origin which excludes the risk of iatrogenic cholesteatoma.

ADVANTAGES OF TEMPORALIS FASCIA

1.

Close to the operated site(71)

2.

Easy harvesting

3.

Close biological and segmental relationship

4.

Low BMR and hence needs less nutrition

5.

Huge grafts can be harvested

6.

The only suitable autologous membrane for reconstruction of
tympanic cavity and ear canal

7.

It can be used as overlay or underlay technique
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SUCCESS RATE AND FACTORS FOR SUCCESSFUL GRAFTING

Most publications on the results obtained with myringoplasty/
tympanoplasty report a success rate of around 90%, although the success rate
has a tendency to depend on various factors as well as on follow-up period
(91). One of the most important physiological factors for the successful
grafting of fascia is good vascularization or angiogenesis. The physiology
underlying skin graft healing has been studied for a long time and many facts
are known. In general, acute cutaneous repair process comprises four phases:
coagulation, inflammation, proliferation migration and remodelling. However,
one distinguishing feature of a skin graft is its complete dependence on the
recipient wound bed for revascularization. The healing process of a skin graft
has classically been divided into three phases: imbibition, inosculation and
neovascularization (33). Recently, Capla et al(21) demonstrated that skin graft
neovascularization occurs by means of an ordered process of recipient vascular
ingrowth mirrored by donor vascular regression, eventually resulting in
reconnection (inosculation) of the two separate vascular networks and
restoration of circulatory continuity.

SURGICAL APPROACHES FOR MYRINGOPLASTY

1.

Endomeatal or transcanal approach(86)

2.

Endaural approach (112)

3.

Post aural approach
25

By going through these approaches, we raise the tympanomeatal flap to
enter into middle ear.
Endomeatal approach (Rosen’s incision)
Requires wide meatus and EAC(100).
It has the following two parts –
a.

A small incision at 12 o’clock position near annulus

b.

A curvilinear incision starting at 6 o’clock position to meet 1st
incision in the posterosuperior regions of the canal, 5-7 mm away
from the annulus.

Endaural approach:Lempert’s incision is done(100)
It consists of two parts:Lempert I – It is semicircular incision, made from 12 o’clock to 6
o’clock position in the posterior meatal wall at the bony cartilaginous junction.
Lempert II – Starts from 1st incision at 12 o’clock & then passes
upwards in a curvilinear fashion between tragus & crus of helix.
Post aural or Sir William Wilde‘s incision:-

Starts at the highest attachment of the pinna, follows the curve of retro
auricular groove, lying 1 cm posterior to it , ends at mastoid tip(100).
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PROGNOSTIC FACTORS AFFECTING SUCCESS RATE

As for surgical repair for the small TM perforations with COM, age,
cigarette smoking, mean air conduction and bone conduction threshold was
associated with surgical outcomes; smoking of cigarette was the independent
predictive prognostic factor for the surgical outcomes.

MERI INDEX :

The Middle Ear Risk Index (MERI) devised by Kartush in 1994 and
generates a numeric value which corresponds to severity of disease, and the
likelihood of a successful outcome following surgery. This can be used to
guide case selection and counseling of patients pre-operatively. It is an
amalgamation of the Austin–Kartush classification of ossicular defects, the
Belluci classification of otorrhoea and takes into consideration the presence of
tympanic membrane perforation, middle ear granulation, and cholesteatoma.
The MERI was originally scored 0–12, and was later modified in 2001 to
include smoking and increase the weighting for granulation and cholesteatoma
thus giving a score of 0–16. Alternative risk stratification or scoring systems
include the Ossiculoplasty Outcome Parameter Staging (OOPS) index or
SPITE factors (surgical, prosthetic, infection, tissue, Eustachian)(27).
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AIMS AND OBJECTIVES
OBJECTIVES
The objectives of the study include
 To Determine the hearing status before and after the

surgery.
 Graft uptake rates in the patients with chronic perforation of

tympanic membrane with and without active discharge.
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REVIEW OF LITERATURE
Myringoplasty is a common otological procedure indicated in mucosal
chronic otitis media (76). By the 1980s, most otologists were convinced that a
graft of mesodermal origin, such as perichondrium, fat tissue, fascia, or vein
was advantageous in myringoplasty (42). Endoscopy in middle ear surgery has
been described for several years, and endoscopes have been used for surgery of
chronic otitis media since more than two and a half decades (97),(30).
Transcanal tympanoplasty can be performed with both microscope and
endoscope, but postaural approach is traditionally used with microscopic ear
surgery. Controversy exists about the middle ear status as a prognostic factor in
myringoplasty(107).

PROGNOSTIC FACTORS AFFECTING GRAFT SUCCESS RATE

Many reports in the literature discuss the prognostic factors which
influence the graft success rate (GSR) of the TM after tympanoplasty and
tympanomastoid surgeries. One of the recent advancements is BecvarovskiKartush's modification of the Middle Ear Risk Index (MERI) which comprises
of the following variables; such as otorrhea, ossicular status, perforation,
cholesteatoma, condition of the middle ear, previous history of surgery and
smoking history, act as factors that alters the outcome after/post
tympanomastoid surgery (14).
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Researchers have also evaluated other prognostic factors of GSR,
including the site and size of tympanic membrane perforation, age, normal
Eustachian tube function, graft material, mastoidectomy, surgical technique
and the surgeon’s level of experience (81),(53),(31). However, other
investigators have concluded that there were no significant predictors of
successful graft outcome after tympanoplasty (66), (60).

Pignataro et al. (2001) (74) found out dry ear had a good outcome
compared to wet ear and advised conservative management of discharging ears
to reduce the inflammation before myringoplasty.

M. Singh et al. (2003) (58) conducted a randomized prospective study
for a year, enrolling 60 patients with dry, large & subtotal TM perforations who
underwent myringoplasty, 30 patients who were treated by the overlay
technique and 30 patients who were treated by the underlay technique with all
the other influencing factors kept as a constant. The graft take-up rate was
found to be similar (93.3 percent) in both the techniques, however the underlay
technique was judged to be better because of its reliability and ease, better
assessment of ossicular chain integrity and mobility, lesser time consumption
(55 minutes vs 90 minutes), quicker graft healing (4 to 6 weeks vs. 6 to 8
weeks), gaining back the lost hearing in more patients (92.8 % vs. 57.1 %) and
fewer minor complications

(6.6 % vs 33.3%). However, an excellent 80%

hearing is achieved as a result after the overlay technique was reported by
Sheehy and Anderson (1980)(89).

Ferrero et al.(2006)(6), suggested that
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supplementing the overlay technique with annular wedge tympanoplasty
provided good functional recovery. It is difficult to ascribe a specific cause for
the residual conductive deafness after a successful graft using the underlay
technique (without any ossicular chain discontinuity). One of the reasons could
be that the neo-tympanic membrane is not as mobile as the normal one thereby
increasing the impedance of the middle ear. Poor hearing results after the
overlay technique could be due to subclinical lateralization of the graft, missed
ossicular chain discontinuity, fixation of incudomalleolar joint in attic due to
surgical manipulation, or fixation of the foot-plate due to associated
tympanosclerosis or otosclerosis. Thus, observations and available literature
suggested that the underlay technique was better than the overlay technique
because of its technical ease, shorter postoperative healing time, fewer
problems and complications and better functional recovery in terms of hearing
gain.

Onal K et al.(2005)(65) evaluated the long term surgical outcome and
hearing results of eighty patients who underwent myringoplasty operations in a
retrospective cohort study based on smoking and few other factors at Tertiary
medical centre, Turkey. Significant prognostic factors affecting the success
rate of myringoplasty are smoking , ear discharge , a healthy opposite ear and
surgical expertise.

Kamath MP et al., 2013 (49) compared myringoplasty with and without
cortical mastoidectomy in terms of discharge status, graft uptake and hearing
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gain. The prospective study evaluated

120 patients who were randomly

classified into two groups; group A (myringoplasty) and group B (cortical
mastoidectomy with myringoplasty). Patients were reviewed and inspected
after 3 weeks of operation. Second postoperative at 3rd months, clinicoaudiological assessment was done and is a second review. Group B had a
slightly more improvement as compared to group A. Higher graft uptake rates
were noted in large (91.83 %) and medium perforations (90.69%). Postoperative ear discharge occurred in a few failed cases. Significant reduction of
air bone gap of both groups was found to be significant. When combining
mastoidectomy with tympanoplasty, the potential added benefit and the
potential risks and costs to the patient need to be considered(92).

Sachin gupta et al.(2013)(38), investigated the hearing improvement in
different types of tympanoplasties. It is a Prospective including 50 patients of
12 years old and above, of both sexes with conductive hearing loss due to
COM with or without perforation. A total of 18 of the cases had
cholesteatomatous CSOM , while 32 ears were observed to be noncholesteatomatous CSOM. The average ABG closure within 0-30 dB was seen
in 33 (82%) of the cases. He concluded that tympanoplasty as a procedure can
be effectively used to improve hearing in CSOM, and other types of conductive
hearing losses.

In a retrospective study by Batni G, 2015(13) evaluated the hearing
outcomes using temporalis fascia graft for tympanic membrane reconstruction
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in type 1 tympanoplasty. It included 100 patients with tubotympanic type of
chronic suppurative otitis media requiring only tympanic membrane
reconstruction. Patients were assessed after 3, 6 months and 1 year for graft
status and hearing outcome. The hearing evaluation was done using tuning fork
tests and pure tone audiometry. In total, 88 out of 100 patients had intact and
completely healed grafts at 1 year postoperatively (success rate of 88 %). The
hearing gain achieved was 14.55 dBs and the mean air bone gap reduction was
11.94 dB. This reduction was statistically significant when compared to the
preoperative hearing conditions.

The comparative study on efficacy was evaluated for the endoscopic
myringoplasty in comparison with conventional myringoplasty by Kumar M et
al, 2015(55). Sixty cases of clinically diagnosed chronic suppurative otitis
media with dry central perforation were taken into account of which 30 cases
were undergone endoscopic myringoplasty and 30 cases undergone
conventional myringoplasty. All patients were followed up on 3rd, 7th, 15th
day, 6th weeks, and 3rd & 6th months after surgery. The tympanic membrane’s
perforation healing rate was 86% (26/30), in a conventional group of
myringoplasty and 83% (25/30) in endoscopic group of myringoplasty and
average hearing gain in conventional group was 13.96 dB and in endoscopic
group was 15.03 dB. Thus the surgical outcome of endoscope assisted
myringoplasty in terms of graft uptake and hearing improvement was
comparable to that of the conventional microscope assisted myringoplasty, but
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in terms of cosmesis and postoperative recovery patients in the endoscope
group had better results.

In a comparative study by Shankar et al.(2015)(77), analysis of the TM
showed that the ear discharge status during surgery did not affect the outcome
and that tympanic membrane vascularity failed to influence graft uptake(103).

Santosh UP, 2016(83) compared the graft uptake and the postoperative
hearing improvement in the dry and wet ear in COM of mucosal type. Of the
total 30 patients, 15 were classified as dry ear group and 15 were classified as
wet ear group. All patients underwent myringoplasty by the same surgeons
under general anaesthesia. Postoperatively they were evaluated by PTA at 3rdmonth follow-up. Results: the successful graft uptake was 80% for inactive ear
and 73.3% for active ear which is insignificant. The difference in postoperative
hearing gain was not significant.

In a comparative study made by M Tasleem et al.(2017)(96), out of 40
active ears and 40 inactive ears (at least 6 weeks dry before surgery) with
mucosal COM underwent endoscopic myringoplasty by transcanal approach.
Statistically insignificant difference was found for both graft status and hearing
improvement. Hence the presence of mucoid ear discharge at the time of
surgery does not affect the prognosis of myringoplasty, and are comparable to
the surgery done for the dry ear.
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In a study by Essam et al, (2017)(32) evaluation of the surgical outcome
of type1 tympanoplasty in nominated cases of children with tympanic
membrane perforation and assessment of factors influencing their outcome was
also studied. The study included a total number of 82 children of age group 7 to
14 years who underwent type 1 tympanoplasty during a period of 18 months.
The patients were divided into two groups, group I of 30 cases aged from 7 to
10 years and group II of 52 cases aged from 11 to 14. Patients with
cholesteatoma, ossicular chain pathology, previous tympanic surgery or
Eustachian tube pathology were excluded from the study. The overall success
rate was 66 cases out of a total of 82 cases (80%). The success rate was higher
in group I (83.3%) than in group II (78.8%) but the difference was found to be
statistically insignificant. In terms of prognostic factors, the statistically
significant association between the incidence of a discharging ear and a poor
outcome (P<0.001). It could be concluded that the age of the patients, size and
site of perforation, prior adenoidectomy or adenotonsillectomy, insignificantly
influence the post-operative outcome of tympanoplasty.

Sudhir et al.(2017)(94) compared outcomes of type I tympanoplasty in
active and inactive ears and found that the results of tympanoplasty, using
temporalis fascia graft and by underlay technique were not influenced by the
ear discharge status. The fact that the p-value is insignificant in both i.e. the
graft uptake rate and hearing improvement are not affected by active and
inactive ear.
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In a Prospective Comparative Study by Hepsiba Pothala (2018)(43), the
hearing enhancement and uptake rate of the graft material was compared
between dry and wet tympanoplasty performed on 140 COM patients. In all the
patients, temporalis fascia was placed by underlay technique . The rate of graft
uptake was found to be equal in both the dry and wet ears, and was statistically
insignificant. And with regards to the hearing improvement, there was no
statistically significant difference between the dry ears and wet ears. Age,
gender, and status of the opposite ear and discharge status failed to influence on
the postoperative graft uptake of tympanoplasty in CSOM patients.
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Table No.1. REVIEW OF STUDY VARIABLES

Criteria

Earlier Studies
Bhusal et al., (2007)(18) conducted a study, which
showed that the hearing loss appeared to more under

Perforation site/
location

lower frequencies and lesser as frequencies tend to
increase. Thus the hearing loss could be marked in
lower frequencies compared with higher frequencies,
irrespective of the location of perforation in pars
tensa region.

Perforation side

Chandrashekar Y et al.2017 july (23)conducted a
study that proved perforation affects the left ear .
The purpose for stimulating skin and mucosal

Graft position

regeneration, leading for permanent closure for
defect (Albera R, 2006)(7).
Santosh UP, 2016(80) compared the graft uptake rate

Graft uptake rate

and postoperative hearing improvement in active and
inactive ears. The graft uptake rate was 80% in dry
ear and 73.3% in the wet ear.
The

surgical

outcome

of

endoscope

assisted

myringoplasty in terms of graft uptake and hearing
Hearing improvement

improvement was comparable to that of the
conventional microscope assisted myringoplasty
(Kumar M et al 2015)(52)
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MATERIALS AND METHODS
The following study intends to emphasis on identifying the efficacious
treatment approaches via determining the surgical outcomes of myringoplasty
in dry and wet ear in COM within the study period of six month. The following
chapter provides a detailed representation on the methodology that was
employed for the current research work.

STUDY DESIGN:

The study design employed Descriptive study- Pre and Post design.
The pre and post design was carried out by determining the hearing status prior
to the advent of the surgery.

NECESSITATION FOR ETHICAL CLEARANCE

The protocol was approved by board of studies and passed by
Institutional Ethical committee of Karpaga Vinayaga Medical Sciences and
Research Hospital, Prior to the enquiry, the participants were provided with a
written consent form to be signed .For the illiterate participants, the consent
form was read out aloud

in their local language and the fingerprint was

obtained from the illiterate participants. This committee assures that the
research participants are protected from any harm.
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STUDY SETTINGS AND DURATION
This study was conducted in the Department of otorhinolaryngology
Karpaga Vinayaga Institute of Medical Sciences and Research Centre and the
duration of the study is six months from February to July 2018.

STUDY POPULATION
The patients visiting the outpatient department of ENT, Karpaga
Vinayaga Institute of Medical Sciences and Research Centre, with features
suggestive of chronic suppurative otitis media within the period of study period
was selected as study population.

PROTOCOL IMPLIED
Before subjecting for a detailed protocol, the sample populations were
selected on the basis of certain inclusion criteria as mentioned below.

INCLUSION CRITERIA
● Age group of 20 – 50 years
● COM with small/ moderate / large /subtotal central perforation .
● 30 patients with dry ear for a minimum period of 3 months prior to
surgery for DRY EAR GROUP and 30 patients with mucoid discharge
at the time of surgery after 1 week of antibiotics will be included in the
WET EAR GROUP .
● Pure conductive deafness in tuning fork tests
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● Audiometry revealing conductive deafness ranging from 25dB to 45
dB of hearing loss.
● Adequate cochlear reserve function .
● Patent Eustachian tube.

EXCLUSION CRITERIA
● Patients having any focal sepsis.
● Patients with mixed or sensory neural hearing loss
● Patients having erosion of ossicles or ossicular discontinuity requiring
ossiculoplasty.
● Middle ear with granulations( UNSAFE EAR)
● Patients having diabetes and hypertension

STUDY POPULATION:

A sample size of 60 members of the patient were chosen for analysis
that is 30 per arm (wet & dry).

METHODOLOGY EMPLOYED
Preoperative Management
Based on Inclusion and Exclusion criteria, 60 tubotympanic type COM
patients were selected for our study
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Group A PATIENT WITH INACTIVE/ DRY EAR

Inactive mucosal COM is the condition of the middle ear where the
structure and often the hearing are impaired by the presence of a permanent
tympanic membrane defect, but in which there is no active infection or mucoid
discharge.(27).

Patient with dry central perforation in tubotympanic type chronic
suppurative otitis media was observed with no active form of discharge for a
minimal period of three months.

Fig.10. ENDOSCOPIC PICTURE SHOWING DRY EAR (INACTIVE
EAR) AND SMALL PERFORATION

41

Group B PATIENT WITH ACTIVE/ WET EAR

Active COM is chronic inflammation of the middle ear and mastoid
mucosa, with recurrent discharge (at least 2 weeks) through a chronic
perforation of the tympanic membrane.(27).In patients with ear discharge, ear
swab was taken and based on culture and sensitivity report, topical antibiotic
ear drops and systemic antibiotics were prescribed for one week. Patients with
tubotympanic type of COM with ear discharge at the time of surgery after one
week of antibiotics were regarded as wet ear group B.

Fig.11 ENDOSCOPIC PICTURE SHOWING WET EAR (ACTIVE EAR)
DISCHARGE AND SUBTOTAL PERFORATION

All patients were subjected to preoperative pure tone audiometry (PTA),
and air conduction threshold for each patient was calculated as the mean of the
0.5, 1 and 2 kHz thresholds.
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Fig.12 PREOPERATIVE PURE TONE AUDIOMETRY FINDING FOR
A PATIENT WITH WET EAR
Hearing loss for RIGHT EAR 41dB
Hearing loss for LEFT EAR 15dB

Fig.13 PREOPERATIVE PURE TONE AUDIOMETRY FINDING FOR
A PATIENT WITH DRY EAR
Hearing loss for RIGHT EAR 31dB
Hearing loss for LEFT EAR 15dB
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Myringoplasty (Protocol involved)
 Local / general anaesthesia
 Temporalis fascia graft harvested
 Using zero degree Hopkins rod rigid endoscope

or

Carl zeiss

microscope , (according to the surgeons choice), the surgery was done.
 While using endoscope, transcanal approach was done.
 While using microscope, postauricular approach was done.
 Freshening of the edges of perforation to remove the everted stratified
squamous cells was done
 Tympanomeatal flap was raised with rosens knife
 Deskeletonisation of handle of malleus was done
 Middle ear mucosa and ossicular chain continuity was checked
 Graft was placed medial to the tympanic membrane remnant and
manubrium of malleus with anterior tucking by underlay technique
 Hemostasis achieved
 Ear wick placed in the ear for a week
 Mastoid dressing done
 Using zero degree endoscope or zeiss lyca microscope based on the
surgeons choice , transcanal approach was employed
 Same team of surgeons operated on both groups
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A

B

C

D

Fig.14. Stepwise representation of Myringoplasty (A-D); A- ARVESTING
THE TEMPORALIS FASCIA;; B- RAISING THE TYMPANOMEATAL
FLAP; C- FRESHENING THE EDGES D- GRAFT PLACEMENT
WITH ANTERIOR TUCKING

Post-Operative management
The post-operative management involves patient’s follow up during the
4th weeks, 6th weeks and 3months. EOT was performed for all patients. At the
last follow-up at 3months, postoperative PTA was done for all patients, and air
conduction threshold was calculated as done preoperatively. Postoperative
hearing gain was calculated as the preoperative air conduction threshold minus
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the postoperative one. Successful myringoplasty in terms of healing was
defined as intact tympanic membrane after 3 months post-surgery and Hearing
gain of at least 10 dB was considered a success in terms of hearing

Fig. 15a. Post operative myringoplasty 6th week

Fig.15b. Post operative myringoplasty 3 months
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Fig. 16 POSTOPERATIVE PURE TONE AUDIOMETRY FINDING
FOR A PATIENT WITH WET EAR AFTER 3 MONTHS
Hearing loss for RIGHT EAR 21.6dB

Hearing loss for

LEFT EAR 15Db

Fig. 17 POSTOPERATIVE PURE TONE AUDIOMETRY FINDING
FOR A PATIENT WITH DRY EAR AFTER 3 MONTHS
Hearing loss for RIGHT EAR 15dB , Hearing loss for LEFT EAR 15Db
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STUDY INSTRUMENTS EMPLOYED

OTOSCOPIC EXAMINATION

Otoscopic exam is performed by gently pulling the auricle upward and
backward. This process will move the acoustic meatus in line with the canal.
The clinician holds otoscope like a pen/pencil and use the little finger area as a
fulcrum.

TUNING FORK TEST

256 ,512 and 1024 Hertz tuning fork was used. Rinne, Weber and
Absolute bone conduction tests were done and findings recorded.

ENDOSCOPIC EXAMINATION

Zero degree Hopkins rod rigid endoscope (10 )was used for EOT
examination and endoscopic myringoplasty surgery.

Fig.18. Hopkins rod zero degree Endoscope
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PURE TONE AUDIOMETRY
It is generally the 1st quantitative hearing test done to assess the nature
and degree of hearing loss

Fig.19. Pure Tone Audiometry

Pure tone average (PTA) as well as the ABG was determined in the case
of each ear for the sample population. The patients who were with active ear
discharge were administered with topical and systemic antibiotics over a week
and pure tone audiometry was performed after ear discharge subsided. All
patients underwent pure tone audiometry using the same audiometer by the
same audiologist in a soundproof room. Earphones were placed, and the
audiologist used an audiometer to produce sounds of different frequencies and
intensities. The patient taking the test was asked to indicate if he or she can
hear the sounds being generated. PTA was performed using Modified Hughson
– west lake procedure . Average of 500, 1000 and 200 Hz were taken as pure
tone average.
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The test was repeated using a small vibrator attached behind the ear
which emits vibratory sounds conducted through the bones of the skull to the
inner ear. This is called a pure-tone bone conduction hearing test.

X RAY MASTOID LATERAL OBLIQUE VIEW

X ray of both mastoids lateral oblique view was taken for all patients.

MICROSCOPE

Carl zeis serial no. 6627506586 microscope was used for few wet cases
depending upon the surgeons’ choice.

SURGICAL INSTRUMENTS USED

Fig.20. Surgical Instruments Used for myringoplasty
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Statistical Analysis:

The data based on the criteria graft status and pure tone audiometry was
collected. The data was sorted out and organized using SPSS package (Version
21). On the basis of the collected data the final evaluation and impairment of
the disease was assessed.

Ethical Clearance

Prior to the research work employed, the following study was subjected
for an acceptable ethical standards and were strictly adhered to throughout the
study process. The study was approved by Institutional Ethical Committee,
KIMS. Adequate explanation about the purpose of the study and a letter of
support was provided. Also verbal consent was taken to abstract pertinent
information from the participant’s record.
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DATA ANALYSIS AND INTERPRETATION
In this chapter a detailed analysis of the collected data has been
attempted as per the objectives stated previous. Hypotheses were tested based
on the findings of the study, interpretations and conclusions were drawn using
the statistical analysis. The analysis part is drawn by using the SPSS Software
and the statistical techniques used were descriptive, inferential statistics etc.

The variables that have been used to assess the differences between dry
and wet ear are the age, gender, ear discharge status, perforation size,
preoperative hearing loss , postoperative graft uptake and hearing gain.
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A.

DEMOGRAPHIC PROFILE

1.

Gender of the respondents

Discharge Gender Frequency
status
(n)
Present
(Wet
Ear)
Absent
(Dry ear)
Total

Percentage
(%)

Valid
Percentage
(%)

Cumulative
Percentage
(%)

Male

18

30

30

30

Female

12

20

20

50

Male

11

18.3

18.3

68.3

Female

19

31.7

31.7

100

60

100

100

Table No.2 Gender distribution

From the above table, it is concluded that majority of the respondents
18(30%) are male and only 12(20%) are female in wet ear group. For the dry
ear gender distributions shows most of the respondents 19(31.7%) are from

Frequency (n)

female category and only 11(18.3%) are from male category.

Graph No.1 Gender distribution
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2.

Age of the Respondents

Valid
Age Frequency Percentage
Discharge
percentage
status
(years)
(n)
(%)
(%)
Present
(Wet

Cumulative
percentage
(%)

20-30

13

21.7

21.7

21.7

31-40

11

18.3

18.3

40

41-50

6

10

10

50

20-30

12

20

20

70

31-40

9

15

15

85

41-50

9

15

15

100

60

100

100

Ear)

Absent
(Dry ear)

Total

Table No. 3 Age distribution

From the above table, it is concluded that majority of the respondents
13(21.7%) lie within the range of 20-30. 11(18.3%) respondents belong to
31-40 age group, 6(10%) of respondents lie within the 41-50 age group for the
wet ear group. 12(20%) lie within the range of 20-30. 9(15%) respondents
belong to 31-40 age group, 9(15%) of respondents lie within the 41-50 age
group for the dry ear group.
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Age Group (years)

Frequency (n)

Graph No.2 Age distribution
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B.

PREOPERATIVE ASSESSMENT

1.

Ear Discharge Status of the Respondents

Valid
percentage

Cumulative
percentage

(%)

(%)

50.0

50.0

50.0

30

50.0

50.0

100.0

60

100.0

100.0

Frequency

Percentage

(n)

(%)

Present
(Wet Ear)

30

Absent (Dry ear)
Total

Discharge status

Table No.4 Ear discharge status

Patients were equally distributed among the two groups as 30 per arm.

Graph No.3 Ear discharge of the respondents
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2.

Size of perforation

Valid
Cumulative
Discharge Perforation Frequency Percentage percentage percentage
status
size
(n)
(%)
(%)
(%)
Small
(<25%)

6

10

10

10

Moderate
(26-50%)

8

13.3

13.3

23.3

Large
(51-75%)

6

10

10

33.3

Subtotal
(>75%)

10

16.7

16.7

50

Small
(<25%)

8

13.3

13.3

63.3

Moderate
(26-50%)

5

8.3

8.3

71.6

Large
(51-75%)

9

15

15

86.7

Subtotal
(>75%)

8

13.3

13.3

100

60

100

100

Wet Ear

Dry Ear

Total

Table No. 5. Perforation Size

From the above table, we can conclude that ear perforation size is
calculated for the wet ear and it shows 6(10%) are small, 8(13.3%) are
moderate, 6(10%) are large and 10(16.7%) are having subtotal perforation. For
the dry ear , 8(13.3%) are small, 5(8.3%) are moderate, 9(15%) are large and
8(13.3%) are subtotal perforation.
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Graph No.4 Perforation Size
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3.

Hearing impairment status preoperative assessment

Perforation
size

SMALL

MODERATE

LARGE

SUBTOTAL

Hearing loss
(db)

Valid
Cumulative
Frequency
percentage percentage
(n)
(%)
(%)

21-25 dB

4

13.3

13.3

26-30 dB

1

3.3

16.6

31-35 dB

1

3.3

19.9

36-40 dB

0

0

19.9

41-45 dB

0

0

19.9

21-25 dB

3

10

29.9

26-30 dB

2

6.7

36.6

31-35 dB

2

6.7

43.3

36-40 dB

1

3.3

46.6

41-45 dB

0

0

46.6

21-25 dB

0

0

46.6

26-30 dB

0

0

46.6

31-35 dB

2

6.7

53.3

36-40 dB

3

10

63.3

41-45 dB

1

3.3

66.6

21-25 dB

0

0

66.6

26-30 dB

0

0

66.6

31-35 dB

1

3.3

69.9

36-40 dB

4

13.3

83.2

41-45 dB

5

16.7

100

Table No.6 Pre-Operative Hearing Assessment – Wet Ear
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Graph No. 5 Pre-Operative Hearing Assessment – Wet Ear
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Perforation
size

Small

Moderate

Large

Subtotal

Valid
percentage
(%)

Cumulative
percentage
(%)

4

13.3

13.3

26-30 dB

3

10

23.3

31-35 dB

1

3.3

26.7

36-40 dB

0

0

26.7

41-45 dB

0

0

26.7

21-25 dB

1

3.3

30

26-30 dB

1

3.3

33.3

31-35 dB

3

10

43.3

36-40 dB

0

0

43.3

41-45 dB

0

0

43.3

21-25 dB

0

0

43.3

26-30 dB

4

13.3

56.7

31-35 dB

4

13.3

60

36-40 dB

1

3.3

63.3

41-45 dB

0

0

63.3

21-25 dB

0

0

63.3

26-30 dB

0

0

63.3

31-35 dB

0

0

63.3

36-40 dB

5

16.7

90

41-45 dB

3

3.3

100

Hearing loss

Frequency

(db)

(n)

21-25 dB

Table No. 7 Pre-Operative Hearing Assessment – Dry Ear
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Graph No.6 Pre-Operative Hearing Assessment – Dry Ear
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3.

MERI INDEX
OTOLOGIC
FACTOR

0

1

2

3

4

AVERAGE
SCORE

OTORRHOEA

30

-

-

-

-

0

PERFORATION

-

30

-

-

-

1

CHOLESTEATOMA

0

0

0

0

-

0

OSSICULAR
STATUS

0

0

0

0

0

0

MIDDLE EAR
GRANULATION

0

0

0

0

-

0

PREVIOUS
SURGERY

30

0

0

-

-

0

SMOKING

15

-

15

-

-

0

AVERAGE MERI INDEX FOR DRY EAR
Table No. 8

1

Meri Index Assessment Of Dry Ear

OTOLOGIC
FACTOR

0

1

2

3

4

AVERAGE
SCORE

OTORRHOEA

0

15

15

0

-

1.5

PERFORATION

0

30

-

-

-

1

CHOLESTEATOMA

0

-

-

-

-

0

OSSICULAR
STATUS

0

0

0

0

0

0

MIDDLE EAR
GRANULATION

0

-

0

-

-

0

PREVIOUS
SURGERY

30

0

0

-

-

0

SMOKING

10

-

20

0

-

1.5

AVERAGE MERI INDEX FOR WET EAR
Table No.9 Meri Index Assessment Of Wet Ear
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4

C.

POSTOPERATIVE ASSESSMENT

1.

Graft uptake status

WET/
DRY
ear

Graft
status

Graft taken
up
WET
Ear
Residual
perforation

Graft taken
up

Valid Cumulative
Perforation
Frequency percentage
t
p
Total
percentage
size
(%)
value value
(%)
(%)
Small

6

5

16.6

16.6

Medium

8

6

20

36.6

Large

6

4

13.3

49.9

Sub total

10

8

26.6

76.5

Small

6

1

3.3

79.8

Medium

8

2

6.7

86.5

Large

6

2

6.7

93.2

Sub total

10

2

6.7

100

Small

8

8

26.6

26.6

Medium

5

4

13.3

39.8

Large

9

8

26.8

66.6

Sub total

8

5

16.6

83.2

Small

8

0

0

83.2

Medium

5

1

3.3

86.5

Large

9

1

3.3

89.9

Sub total

8

3

10

100

3.612 0.001

DRY Ear

Residual
perforation

Table no.10 Comparison of Graft uptake between Dry And Wet Ear –
After 3 Month Postoperative Follow Up

64

PAIRED T –TEST (P<0.05).

Improvement of ear after myringoplasty in small, medium, large and
subtotal perforation was 1.57, 1.38, 1.60 and 1.44 respectively. Graft uptake is
statistically partially significant showing a linear relationship between dry ears
that is better than wet ear. P value is 0.001

Graph No.7 Comparison of Graft uptake between Dry And
Wet Ear –After 3 Month Postoperative Follow Up

65

2.

Postoperative assessment of hearing after 3 months

Perforation
size

Small

Moderate

Large

Subtotal

Hearing gain (db)

Valid
Cumulative
Frequency
Percentage Percentage
(n)
(%)
(%)

0-5 dB

5

16.7

16.7

5-10 dB

3

10

26.8

10-15 dB

0

0

26.8

15-20 dB

0

0

26.8

More than 20 dB

0

0

26.8

0-5 dB

0

0

26.8

5-10 dB

4

13.3

40.1

10-15 dB

1

3.3

43.4

15-20 dB

0

0

43.4

More than 20 dB

0

0

43.4

0-5 dB

0

0

43.4

5-10 dB

3

10

53.4

10-15 dB

5

16.7

70.1

15-20 dB

0

0

70.1

More than 20 dB

0

0

70.1

0-5 Db

0

0

70.1

5-10 Db

2

6.7

77.7

10-15 Db

4

13.3

90

15-20 Db

3

10

100

More than 20 Db

0

0

100

Table No.11 Post-operative hearing gain - DRY ear
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Graph no. 8

Post-operative hearing gain - DRY ear
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PERFORATION
SIZE

Valid
Percent

Cumulative
Percent

(%)

(%)

3

10

10

5-10 dB

2

6.7

16.7

10-15 dB

1

3.3

20

15-20 dB

0

0

20

More than
20 dB

0

0

20

0-5 dB

1

3.3

23.3

5-10 dB

4

13.3

36.7

10-15 dB

3

10

66.7

15-20 dB

0

0

46.7

More than
20 dB

0

0

46.7

0-5 dB

0

0

46.7

5-10 dB

3

10

56.7

10-15 dB

3

10

66.7

15-20 dB

0

0

66.7

More than
20 dB

0

0

66.7

0-5 dB

0

0

66.7

5-10 dB

4

13.3

80

10-15 dB

5

16.8

96.8

15-20 dB

1

3.3

100

More than
20 dB

0

0

100

Hearing
gain (db)

Frequency

0-5 dB

(n)

Small

Moderate

Large

Subtotal

Table.no.12Postoperative hearing gain - WET ear
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Graph No.9

Post-operative hearing gain - WET ear

From the above table, post-operative hearing gain between dry ear and
wet ear is calculated, and . “t” value was found to be 2.654 and hence the
variance of both groups remain the same. The p value is 0.058 which is more
than 0.05 at 5 % level of significance. It is concluded that there is a statistically
insignificant difference between dry and wet ear.
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RESULTS AND OBSERVATION
For the following study, 60 patients are included
A.

Demographic profile:

1.

Gender distribution
The gender distribution for the study is composed of a total male

population of 29 and the remaining 31 are female. Group A (DRY EAR)
comprises of 11(18.3%) male and 19 (13.7%) female patients, while Group B
(WET EAR) comprises of 18(30%) male and 12 (20%) female patients.
2.

Age distribution
As per the inclusion criteria, the total age group falling between 20-50

years were studied
The overall segregation were as follows
A. 20-30 years: a total of 25(41.7%) patients participated in the study,
out of which 13(52%) patients presented with wet ear and 12 (48%)
patients presented with dry ear.
B. 31-40 years: a total of 20(33.3%) patients participated in the study,
out of which 11(55%) patients presented with wet ear and 9 (45%)
patients presented with dry ear.
C. 41-50 years: a total of 15(25%) patients participated in the study, out
of which 6(40%) patients presented with wet ear and 9(60%) patients
presented with dry ear.
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B.

PREOPERATIVE STATUS

A 1.1 PERFORATION SIZE

GROUP A (DRY EAR):

Out of 30 patients, 8 (26.5%) patients presented with small perforation,
5 patients (16.6%) with moderate perforation, 9 patients (30%) presented with
large perforation and the remaining 8 patients (26.5%) presented with subtotal
perforation.

A 1 .2 PREOPERATIVE HEARING LOSS IN GROUP A:

Among 8 patients with small perforation (13.3%), 4 (50%) had 21-25
dB of preoperative hearing loss, 3 patients (37.5%) had 26-30 dB, 1 patient
(12.5%) had 31-35 dB, no patients had loss in 36-40 dB and 41-45 dB.

Among 5 patients with moderate perforation (8.3%), 1 (20%) had
21-25 dB of preoperative hearing

loss, 1 patient (20%)

3 patients (60%) had 31-35 dB, no patients had

had 26-30dB,

loss in 36-40 dB and

41-45 dB.

Among 9 patients with large perforation (15%), no patients had 21-25
dB of preoperative hearing loss, 4 patients (44.5%) had 26-30 dB, 4 patients
(44.5%) had 31-35 dB, 1 patient (11%) had
patients had loss in 41-45 dB.
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loss in 36-40 dB and no

Among 8 patients with subtotal perforation (13.3%), no patients had
21-25 dB, 26- 30 dB and 31-35 dB of preoperative hearing loss, 5 patients
(62.5%) had loss in 36-40 dB and 3 patients (37.5%) had loss in 41-45 dB.

A.2 Group B Wet Ear

A.2.1 PERFORATION SIZE (WET EAR):

Out of 30 patients, 6 patients (20%) presented with small perforation,
8 patients (26.5%) with moderate perforation, 6 patients (20%) presented with
large perforation and the remaining 10 (33.5%) patients presented with subtotal
perforation.

A.2.2 PREOPERATIVE HEARING LOSS IN GROUP B:

Among 6 patients with small perforation (10%), 4 (67%) had 21-25
dB of preoperative hearing loss, 1 patient (16.5%) had 26-30 dB, 1 patient
(16.5%) had 31-35 dB, no patients had loss in 36-40 dB and 41-45 dB .

Among 8 patients with moderate perforation (13.3%), 3 (37.5%) had
21-25 dB of preoperative hearing loss, 2 patients (25%) had 26-30dB, 2
patients (25%) had 31-35 dB, 1 patient (12.5%) had loss in 36-40 dB and
no patients had loss in 41-45 dB.

Among 6 patients with large perforation (13.3%) ,no patients had 2125dB of preoperative hearing loss, no patients had 26-30 dB, 2 patients
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(33.5%) had 31-35 dB, 3 patients (50%) had loss in 36-40 dB and 1 patient
(16.5%) had 41-45 dB preoperative hearing loss.

Among 10 patients with subtotal perforation (13.3%) , no patients had
21-25dB of preoperative hearing loss, no patients had 26-30 dB , 1 patient
(10%) had 31-35 dB, 4 patients(40%) had loss in 36-40 dB and 5 patients
(50%) had 41-45 dB.

C.

POST OPERATIVE STATUS

C.1.

GRAFT UPTAKE STATUS

C.1.1 Group A (Dry Ear)

Out of 8 patients with small perforations (13.3%), all the 8 patients
(100%) had good graft uptake and no patients had residual perforations.

Out of 5 moderate perforations (8.3%), 4 patients (80%) had good graft
uptake and 1 patient (20%) had residual perforations.

Out of 9 large perforations (15%), 8 patients (89%) had good graft
uptake and 1 patient (11%) had residual perforations.

Out of 8 subtotal perforations (13.3%), 5 patients (62.5%) had good
graft uptake and 3 patients (37.5%) had residual perforations.
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C.1.2 Group B (Wet Ear)

Out of 6 small perforations (10%), 5 patients (83.5%) had good graft
uptake and 1 patient (16.5%) had residual perforations.

Out of 8 moderate perforations (13.3%), 6 patients (75%) had good graft
uptake and 2 patients (25%) had residual perforations.

Out of 6 large perforations (10%), 4 patients (66.5%) had good graft
uptake and 2 patients (33.5%) had residual perforations.

Out of 10 subtotal perforations (16.7%), 8 patients (80%) had good graft
uptake and 2 patients (20%) had residual perforations.

Hence the graft uptake rate in dry ear is found to be slightly better
compared to wet ear group and the statistical difference is found to be partially
significant.

C.2

HEARING STATUS.

Hearing was tested by Pure tone audiometry of graphic model and
hearing gain from preoperative and postoperative PTA of 500, 1000 and 2000
Hz frequency average was calculated for Group A and Group B patients.
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C.2.1 POSTOPERATIVE HEARING GAIN IN DRY EAR

Among 8 small perforations (13.3%), 5 patients (62.5%) had 0-5 dB, 3
patients (37.5%) had 5-10 dB, no patients had 10-15 dB, no patients had 15-20
dB and no patients had more than 20 dB hearing gain postoperatively.

Among 5 moderate perforations (8.3%), no patients had 0-5 dB, 4
patients (80%) had 5-10 dB, 1 patient (20%) had 10-15 dB, no patients had 1520 dB and no patients had more than 20 dB hearing gain postoperatively.

Among 8 large perforations (15%), no patients had 0-5 dB, 3 patients
(37.5%) had 5-10 dB, 5 patients (62.5%) had 10-15 dB, no patients had 15-20
dB and no patients had more than 20 dB hearing gain postoperatively.

Among 9 subtotal perforations (13.3%), no patients had 0-5 dB,
2 patients (22.2%) had 5-10 dB, 4 patients (44.4%) had 10-15 dB, 3 patients
(33.3%) had 15-20 dB and no patients had more than 20 dB hearing gain
postoperatively.

C.2.2 POSTOPERATIVE HEARING GAIN IN WET EAR

Among 6 small perforations (10%), 3 patients(50%) had 0-5 dB,
2 patients (33.5%) had 5-10 dB, 1 patient (16.5%) had 10-15 dB, no patients
had 15-20 dB and no patients had more than 20 dB hearing gain
postoperatively.
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Among 8 moderate perforations (13.3%), 1 patient (12.5%) had 0-5 dB,
4 patients (50%) had 5-10 dB, 3 patients (37.5%) had 10-15 dB, no patients had
15-20 dB and no patients had more than 20 dB hearing gain postoperatively.

Among 6 large perforations (10%), no patients had 0-5 dB, 3 patients
(50%) had 5-10 dB, 3 patients (50%) had 10-15 dB, no patients had 15-20 dB
and no patients had more than 20 dB hearing gain postoperatively.

Among 10 subtotal perforations (16.7%), no patients had 0-5 dB, 4
patients (40%) had 5-10 dB, 5 patients (50%) had 10-15 dB, 1 patient (10%)
had 15-20 dB and no patients had more than 20 dB hearing gain
postoperatively.

Hence the postoperative hearing gain in both the dry and wet ear groups
are comparatively same and the difference is found to be statistically
insignificant.
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DISCUSSION
Myringoplasty is a procedure where the reconstructive technique
confined to the perforation closure of tympanic membrane with an assumption
that middle ear ossicles are functioning normally, with a good cochlear reserve
and clear eustachian tube in the patients. The ideal candidates for
myringoplasty must have central perforation, with an intact ossicular chain and
a good cochlear reserve(27).

Perforation of the TM originally occurs as a result of infection in the
middle ear, or trauma or iatrogenic causes. Berthold (1878) first introduced
myringoplasty in which a thick skin graft was utilized, whereas Wullstein
(1956) and Zollner (1955)(111) used a “split skin graft” which is the next
developmental step in myringoplasty(27).

COM

The diagnosis of COM implies a permanent abnormality of the pars
tensa, most likely with or without ear discharge (27).

The types of chronic otitis media are:

Inactive mucosal COM is the condition of the middle ear where the
structure and often the hearing are impaired by the presence of a permanent
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tympanic membrane defect, with no active infection or mucoid discharge. Such
an ear may remain inactive, become active or even occasionally heal (27).

Active mucosal COM is the chronic inflammation of the middle ear
mucosa and mastoid with oedema, hypervascularity and inflammatory
infiltrates (27).

PATHOLOGY OF CSOM

CSOM is called as a multifactorial disease as it occurs as a resultant of a
complex series of interactions between host, environmental, microbial, and
genetic risk factors as well (77),(54). It is vital to identify the genes that
contribute to CSOM susceptibility, which will shed light on biological
complexity of CSOM and eventually help in the improvement of the methods
practised in treatment and prevention (8). Innate host immune response
mechanisms like the TLR4/MyD88 pathway are predominantly crucial in
triggering host’s protective immune response against foreign bacteria (44).

Despite right antibiotic therapy, AOM may advance to CSOM presented
with symptoms like persistent draining from the middle ear linked with a
perforated eardrum (41).

Pseudomonas aeruginosa and Staphylococcus aureus are the most
common pathogens that cause CSOM (20).
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MANAGEMENT

Treatment of COM patients aims at reducing the ear discharge and
hearing impairment. The following modalities of treatment can be pursued.

1.

CONSERVATIVE MANAGEMENT

Specific antibiotics pertaining to the causative organism involved can be
prescribed followed by regular aural toileting.The study by Gersdorff et al.
(1995) (36)found better outcome while operating in dry ear, and recommended
medical treatment for discharging ears in controlling inflammatory changes
before myringoplasty.

2.

TYMPANOPLASTY

Myringoplasty aims at surgical closure of the tympanic membrane with
a graft material. Tympanoplasty includes restoration of ossicular continuity and
assessment of middle ear mucosa status.

3.

ROLE OF ADJUVANT CORTICAL MASTOIDECTOMY

Many researchers suggest that a cortical mastoidectomy should be
carried out at the same time as myringoplasty in active ears. Mishiro et
al.(2009)(63), compared 104 ears treated by tympanoplasty alone, with 147
patients who are treated by tympanoplasty with mastoidectomy. There was no
significant difference in tympanic membrane closure rates between groups
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(94% in tympanoplasty alone and 91% in tympanoplasty with mastoidectomy).
Balyan et al (1997), reported 81 patients with active discharge during the
surgery were subjected to tympanoplasty alone (53 cases) and the other group
underwent tympanoplasty with mastoidectomy (28 cases).

Insignificant

difference in the graft success rates between these groups (91% and 86%
respectively) were found(27). Hall et al (2011), reviewed five studies
comparing tympanoplasty with and without mastoidectomy and found no
evidence related to mastoidectomy that upsurged the success rate of surgery in
these type of ears (40).

MYRINGOPLASTY

Correction of TM perforation has been in medical practice for many
years.

For the present study, the variables like age, sex, and size and site of
perforation appeared to be of no significant differences amongst those groups.
Also, we used the same approach, graft material, and technique for both
groups; hence both groups are broadly comparable. Same team of surgeons
operated on both groups.
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PERFORATION SIZE

In a prospective study by R Shankar1, R S Virk1 et al (77) efficacy of
type 1 tympanoplasty was compared in dry and wet ears Small perforations
were 100% successful, moderate-sized perforations were 81% successful while
large perforations were 86% successful. Perforation size was shown not to
significantly influence success rate.

In a comparative Study by Manish Sharma1et al (87), dry versus wet
myringoplasty was compared. Among 28 dry ear cases, 10 medium sized
perforation, 9 subtotal perforation and 9 small and large size perforations were
observed. Among 20 wet ear cases, 7 medium sized perforations, 5 small
perforations and 8 large and subtotal perforations were observed.

In our study, out of 30 patients with dry ear, 8 had small perforations, 5
had moderate perforations 9 had large perforation and 8 had subtotal
perforations, out of 30 patients with wet ear, 6 had small perforations, 8 had
moderate perforations, 6 had large perforations and 10 had subtotal
perforations. Thus the various perforation sizes of dry and wet ear have been
chosen to interpret the influence of size of perforation on the outcome of
myringoplasty on dry and wet ear. Hence in our study, majority of the dry ears
were large and subtotal perforation. Majority of the wet ears were subtotal and
moderate perforations.
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PREOPERATIVE HEARING ASSESSMENT

In the study by R Shankar1, R S Virk1 et al, (77) the efficacy of
tympanoplasty in dry and wet ears was compared Most of them had mild
hearing loss 26-40 dB more in wet ear compared to dry ear.

In a comparative Study by Manish Sharma1et al (87) Dry versus wet
myringoplasty was compared. 15 dry ears and 10 wet ears showed air bone gap
of 20-30 dB. 8 dry ears and 6 wet ears showed AB gap of less than 20 dB.
Neither patients with the dry ear nor wet ear had an ABG of 46-60 dB. Hence
majority of them had ABG of 20-30 db. Thus ABG was observed to be more in
dry ears than in wet ears.

In the study by Nitin V. Deosthale1et al (66), effectiveness of Type I
tympanoplasty in Wet and Dry Ear was assessed. On preoperative hearing
assessment, 12 patients (7 in dry group, 5 in wet group) had hearing threshold
of less than 25 dB. Around (65 patients) had hearing threshold between 26 and
40 dB of which 35 were in dry ear group and 30 in wet ear group. 9 patients
[4 patients dry ear group and 5 patients of wet ear group] had hearing loss
between 41 and 55 dB. None had hearing loss more than 55 dB. Majority of
the patients had a hearing loss 0f 26 - 40 dB more in dry ear. This difference
was found to be statistically insignificant.
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In our study, out of 30 patients with dry ear, 12 had preoperative PTA
average as 25-30 dB, 9 had 31-35 dB, 5 had 36- 40 dB and 4 had 41-45 dB.
Out of 30 patients with wet ear, 3 had preoperative PTA average as 25-30 dB, 5
had 31-35 dB, 10 had 36- 40 dB and 12 had 41-45 dB. Thus the various levels
of hearing loss of dry and wet ear have been chosen to interpret the influence of
preoperative hearing loss on the outcome of myringoplasty on dry and wet ear.
Hence in our study, majority of the dry ears had 25-30 dB and 31-35 dB
hearing loss. Majority of the wet ears had 41-45 dB and 36-40 dB hearing loss.

GRAFT UPTAKE STATUS

From a comparative study performed by Nagle et al. (67), (2009)
(62)showed that patients with mucoid discharge with wet ear group have
achieved primary complete graft uptake rate of about 88% and only 74% in dry
and wet ears, respectively. This outcome was found to be not having any
difference to be statistically significant, but P value was found to be
approaching a significance value (p = 0.07). Also, there exists no statistical
significance in the case of hearing improvement among both the groups.

A meta-analysis conducted by Vrabec et al.(1999) (104), considering the
underlying effect on otorrhea with closure rate indicating tympanoplasty on
discharging ear was considered to be successful and is quite similar to that of
dry ear.
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In the study by R Shankar1, R S Virk1 et al (77), the efficacy of
tympanoplasty in dry and wet ears was compared.

Graft uptake rate of

myringoplasty was not changed by the presence of ear discharge.

In the study by Md. Zakaria Sarker1, Mesbauddin Ahmed et al (110),
assessing the surgical outcome of myringoplasty , maximum perforations
(78.33%) were dry. Dry perforation (89.36%) had more graft take up rate than
wet perforation (53.85%). Improvement of hearing threshold was more in dry
perforation (18.23 dB) than wet (7.8 dB).

In a comparative Study by Hepsiba Pothala1et al(43), the success of
graft uptake was equal in both active and inactive ears.

In a multivariate analysis by Onal K et al (68) , the otological, patient
and surgical factors affecting the outcome of myringoplasty were studied.
Larger perforations had 45% success rate but smaller perforations had high
graft take rate up to 77.8%.

In a comparitive Study by Manish Sharma1et al( 60) dry versus wet
myringoplasty, the dry ears were 85.71 % successful and wet ears were 75 %
successful after 3 months of follow up. Dry ears had good graft take up rate
compared to wet ears.

In the comparative study by Chandrashekar Y et al (23), efficacy of
myringoplasty in dry and wet ears was evaluated. After 3 months of follow up
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for graft uptake, wet and dry ears had a success rate of 86.7% and 90%
respectively.

Noh and Lee (2012) (67) evaluated vascularization time for grafted
temporalis fascia and also with tragal perichondrium among active, inactive
mucosal chronic otitis media which found out to be of no significant
relationship existing among vascularization time for graft as well as status from
middle ear mucosa (dry vs. wet).

In our study, out of total 30 patients with wet ear, graft uptake was good
in 5 (16.6%) small perforations, 5(20%) moderate perforations, 4 (13.3%) large
perforations and 8 (26.6%) subtotal perforations. Residual perforations were
observed in wet ears with 1 (3.3%) small perforation, 3(6.7%) moderate
perforation, 2(6.7%) large perforations and 2 (6.7%) subtotal perforations.

In our study, out of total 30 patients with dry ear, graft uptake was good
in (26.6%) 8 small perforations, 4 (13.3%) moderate perforations, 8 (26.8%)
large perforations and 5 (16.6%) subtotal perforations. Residual perforations
were observed in dry ears with nil small perforation, 1(3.3%) moderate
perforation, 1 (3.3%) large perforations and 3 (10%) subtotal perforations.

Hence in our study, graft uptake rate is found to be better in dry ear than
in wet ear which is statistically partially significant.
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POSTOPERATIVE HEARING GAIN

In the study by Md. Zakaria Sarker1, Mesbauddin Ahmed et al (110),
assessing the surgical outcome of myringoplasty, small perforations showed
10.45 dB air bone gap, medium perforation showed 19.24 dB

and large

perforation showed 18.67 dB air bone gap. Air bone gap was found to be more
in medium sized perforations. But this difference was not statistically
significant.

In a Comparative Study between active and inactive ear tympanoplasty
by Hepsiba Pothala1et al (43), AB gap closure in dry ears is 17.3 dB (p =
0.0001), which was statistically significant. AB gap closure in wet ears showed
15.2 dB (p = 0.0001), which was statistically significant. The difference in the
hearing gain between the active ears and inactive ears was statistically
insignificant.

In a comparitive Study by Manish Sharma1et al (60) dry versus wet
myringoplasty, amongst the dry ear, 24 cases (85.71%) had air-bone gap
improvement. Whereas, 1 case had a stable hearing loss, and 3 cases underwent
deterioration. In wet ears, 11 cases had air-bone improvement, whereas 1 case
had a stable hearing loss, and 8 cases underwent deterioration. Wet ears
showed more air-bone gap deterioration than dry ears.
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In the study by Nitin V. Deosthale1et al (63), effectiveness of Type I
Tympanoplasty in Wet and Dry Ear was assessed. Hearing improvement after
surgery was said to be significant when Air Bone Gap Closure (ABG) was
more than 10 dB. 80% in dry ear group and 67.5% in wet ear group had hearing
improvement (>10 dB) after surgery and hence was not statistically significant
(p value = 0.999).

In a Comparitive study Of postoperative Hearing improvement In active
and inactive Ear Tympanoplasty by Anil Gangwar1, Vaibhav Kuchhal et al (9),
hearing improvement was noted in 35 inactive ear patients and 38 active ear
patients out of which 19 and 18 patients had hearing gain of more than 10 dB in
active ear groups and inactive ear group respectively; 6% cases in both groups
showed detoriation of hearing due to graft rejection in 4 cases of inactive ear
group and 5 cases of active ear group. Hence the difference in hearing
improvement was proved to be not statistically significant.

Hosny et al in their study (45) noted mean postoperative hearing gain of
10.3±6.43 dB in wet ears while 11.2±7.8 dB in dry ears with statistical p value
of 0.635 (p>0.05) and thus concluded that discharge has no adverse effect on
outcome of myringoplasty with respect to hearing gain .

In our study, out of 30 patients with dry ear, the hearing gain was
observed to be 0-5 Db for 5(16.5%) patients, 6-10 dB for 12(40%) patients,
11-15 dB for 10(33.5%) patients , 16-20 dB for 3 (10%)patients and nil
patients had more than 20 dB postoperative hearing gain.
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In our study, out of 30 patients with wet ear, the hearing gain was
observed to be 0-5 dB for 4 (13%)patients, 6-10 dB for 13(44%) patients, 1115 dB for 12(40%) patients , 16-20 dB for 1(3%) patients and nil patients had
hearing gain more than 20 dB.

Hence the postoperative hearing gain was around 10db for both dry and
wet ears. The difference was statistically insignificant.
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CONCLUSION AND SUMMARY
Chronic otitis media (COM) was identified clinically to be present in
cases of both inactive (dry) and active (wet) ear. This remains to be one of the
widely accepted facts in the case of actively draining central perforation and
remains to be not a contraindication in ear surgery. Surgeons continue to be in
a dilemma whether to operate on an active ear or wait for the ear to become
inactive.

Study outcomes for both groups were falling within the ranges of
successful myringoplasty rates as described with literature.

Thus our present study intended for determining the outcome in the ear
surgeries for inactive and active ear with a prime objective for exploring the
overall incidences pertaining to graft uptake and hearing improvement in both
the groups. Among the total 30 wet ears (with mucoid discharge) and 30 dry
ears (with no discharge for minimum 3 months prior to the surgery) with a
mucosal COM underwent myringoplasty. Graft uptake for follow up of 4
weeks, 6 weeks and 3 months respectively after myringoplasty were assessed
for both groups and compared. PTA results were compared after

3 months

postoperatively. The graft uptake rate was better in dry ear group than in wet
ear group.. The hearing improvement was observed for both dry and wet ear
group. From the study it could be concluded that the myringoplasty success is
not affected by the ear discharge at the time of myringoplasty, and success rates
are comparable to those of surgeries done in the case of active ears.
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RECOMMENDATIONS
Patients suffering from chronic suppurative otitis media (CSOM)
respond quite frequently for topical therapy compared with systemic therapy.
Therefore topical therapy comprises of 2 important components: selection of an
appropriate antibiotic ear drops and regular aural toilet.

Inpatient care remains to be rarely necessary for CSOM patients. In case
of patients for whom systemic parenteral antibiotics were chosen,
hospitalization is crucial.

Aural toilet serves as a critical process for CSOM treatment. Topically
applied preparations cannot penetrate affected tissues until the interposing
materials are removed.

In case of patients with early/ mild CSOM, the aural toilet and repeated
suction clearance in the ear with watchful expectancy is much required and
performed.

Myringoplasty need not be postponed due to persisting ear discharge.
Graft uptake and hearing gain are fairly comparable for wet ears also.
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LIMITATIONS OF THE STUDY
1. Follow up was for a short period of 3 months.

2. Immunological factors and atopy could have altered the results.

3. Sample size is small
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KARPAGA VINAYAGA INSTITUTE OF MEDICAL SCIENCES AND
RESEARCH CENTRE
PROFORMA FOR THE PURPOSE OF DISSERTATION
A DESCRIPTIVE STUDY OF THE SURGICAL OUTCOME OF
MYRINGOPLASTY IN ACTIVE AND INACTIVE EAR IN
TUBOTYMPANIC TYPE OF CHRONIC OTITIS MEDIA IN A
TERTIARY HOSPITAL
SERIAL NO.
எண்
1. Patient Particulars
Date: (தேேி)
த ோயோளி விவரங்கள்

Name:
OP/IP No.
உ ள் அல்லது
வவளித ோயோளி எண்
Age / Sex:
வயது / போலினம்

Address
முகவரி

Education:
கல்வி

2. Preoperative assessment (அறுவவ சிகிச்வசக்கு முந்வேய
மேிப்பீடு)

:
A. Chief complaints: (ேவலவம புகோர்கள்)
B. Associated complaints: (வேோடர்புவடய புகோர்கள்)
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C. Clinical examination of ear (கோது மருத்துவ பரிதசோேவன)
Discharge status:
Size of perforation
Ossicular status
D. X-ray mastoid
E. Tuning fork tests
Test

Right ear

Left ear

Rinnes test
Webers test
Absolute

bone

conduction test
F. Pure tone audiometry (தூய வேோனி ஆடிதயோவமட்ரி)
Right ear

Left ear

Pure tone average
Hearing loss
G. Diagnosis ( த ோய் கண்டறிேல்)
3. Operative Events:
அறுவவ சிகிச்வச

ிகழ்வுகள்

A. Date of surgery:
அறுவவ சிகிச்வச தேேி
B. Anaesthesia LA/GA:
மயக்க மருந்து
C. Name of the procedure:
அறுவவ சிகிச்வச
108

D. Intraoperative findings: (உள்த ோக்க கண்டுபிடிப்புகள்)
Middle ear mucosa status
Ossicular continuity
Size of perforation
E. Duration of the procedure: (அறுவவ சிகிச்வச கோலம்)
F. Complications if any:
G. MERI Index
4. Postoperative assessment: (அறுவவ சிகிச்வச பின்)
5. Review after four weeks:
( ோன்கு வோரங்களுக்குப் பிறகு மேிப்போய்வு )
Graft uptake:
6. Review after 6 weeks: (ஆறு வோரங்களுக்குப் பிறகு மேிப்போய்வு)
Graft Uptake:
7. Review after 3 months: (மூன்று மோேங்கள் கழித்து மேிப்போய்வு)
A. Graft Uptake :

B.Hearing Improvement: (தகட்டல் தமம்போடு)
Postoperative hearing
level
Right ear
Left ear
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Hearing improvement
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த ோயோளிகள் ேகவல் படிவம்
கற்பக

வி ோயகோ

மருத்துவமவனயில்

ஆரோய்ச்சியில் பங்கு ஏற்க

வடவபறும்,

இந்ே

எழுத்துவடிவில் உள்ள வினோத்ேோளிவன

ோன் பேிலளிக்க தவண்டும் என்பேவனயும், இந்ே ஆரோய்ச்சியினோல்
எவ்விே பின்விவளவுகளும் எனக்கு ஏற்படோது என்பேவனயும்,
மருத்துவரின்

மூலம்

அறிந்துக்

வகோண்தடன்.

தமலும்

ோன்
இந்ே

ஆரோய்ச்சியில் ோன் என் வசோந்ே விருப்பத்ேின்படி பங்கு வகோள்கின்தறன்.
கற்பக வி ோயகோ மருத்துவமவனயில் கோது, மூக்கு, வேோண்வட
சிகிச்வச பிரிவில் கோேில் சீழ் வடியும் த ோய்க்கோக அறுவவ சிகிச்வசயும்
அது குறித்ே ஆரோய்ச்சியும்

வடவபறுவவே மருத்துவர் மூலம் அறிந்துக்

வகோண்தடன். தமலும் அறுவவ சிகிச்வச முடிந்ே பிறகு ஒரு வருட
கோலத்ேிற்கு வேோடர்ந்து கண்கோணிப்பில் இருக்கவும் மற்றும் முழு
மனதுடன் இந்ே ஆரோய்ச்சியில் பங்கு வகோள்ளவும் சம்மேிக்கிதறன்
இந்ே ஆரோய்ச்சியின் தபோது எனக்கு எழும் சந்தேகங்களுக்கு
ஆரோய்ச்சியோளர் பேிலளிப்போர். என்பவே அறிந்துக் வகோண்தடன். இந்ே
ஒப்புேல்

படிவத்ேில்

வகவயழுத்து

இடுவேின்

மூலம்

ோன்

இந்ே

ஆரோய்ச்சியில் பங்கு வகோள்ள சம்மேிக்கிதறன் என்பவே உறுேிப்பட
வேரிவிக்கின்தறன்.
இப்படிக்கு
(த ோயோளர் வபயர்)

ோள்:-

தேேி:-

உள் த ோயோளி எண்:-
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MASTER CHART

Name

Wet/
dry
Ear

1.

Kumudha

2.

Pre op
Graft
Postoperative
PTA
status
gain 3months
average
3 months
(dB)
(dB)

Gender

Age
(years)

Ear
affected

Perforation
size

Wet

F

30

R

Small

26

GU

1

Saranya

Wet

F

30

R

Moderate

36

GU

4

3.

Geetha

Wet

F

23

L

Small

38

RP

0

4.

Anandhi

Wet

F

30

R

Large

25

GU

13

5.

Anna
Lakshmi

Wet

F

30

L

Subtotal

42

GU

14

6.

Bharathi

Wet

F

24

L

Small

40

GU

10

7.

Amala

Wet

F

30

L

Large

40

GU

14

8.

Dhanam

Wet

F

28

R

Moderate

44

GU

7

9.

Latha

Wet

F

50

R

Large

45

GU

11

10. Malliga

Wet

F

45

L

Moderate

32

RP

5

11. Parimala

Wet

F

50

L

Moderate

44

GU

8

12. Seetha

Wet

F

33

R

Subtotal

43

GU

14

13. Nandhakumar

Wet

M

29

L

Subtotal

42

GU

12

14. Mani

Wet

M

28

R

Subtotal

33

GU

18

15. Saranraj

Wet

M

26

R

Subtotal

41

GU

13

16. Loganathan

Wet

M

23

L

Large

34

GU

7

17. Karan

Wet

M

26

L

Subtotal

41

RP

9

18. Satiskumar

Wet

M

42

L

Small

34

GU

8

19. Kanniyappan

Wet

M

45

L

Moderate

45

RP

9

20. Sureshkumar

Wet

M

42

L

Large

36

RP

6

21. Mukesh

Wet

M

40

R

Moderate

43

GU

10

22. Ellapan

Wet

M

40

L

Small

27

GU

5

23. Balamani

Wet

M

34

L

Subtotal

44

RP

7

24. Kannan

Wet

M

36

R

Moderate

38

GU

6

25. Manimaran

Wet

M

32

R

Large

45

RP

8

26. Ramasuri

Wet

M

38

R

Small

39

GU

12

27. Shameem

Wet

M

38

L

Moderate

39

RP

11

Wet

M

36

L

Subtotal

35

GU

6

29. Kannan

Wet

M

39

R

Subtotal

37

GU

11

30. Siva

Wet

M

34

R

Subtotal

38

GU

9

S.no

28.

Radha
krishnan
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Wet/
dry
Ear

31. Usha

Pre op
Graft
Postoperative
PTA
status
gain 3months
average
3 months
(dB)
(dB)

Gender

Age
(years)

Ear
affected

Perforation
size

Dry

F

20

R

Moderate

22

GU

8

32. Kavya

Dry

F

30

R

Small

25

GU

2

33. Vedavalli

Dry

F

26

L

Large

29

RP

7

34. Mohana

Dry

F

30

L

Small

22

GU

1

35. Narmada

Dry

F

30

L

Subtotal

37

GU

17

36. Janani

Dry

F

24

L

Moderate

28

RP

7

37. Devi

Dry

F

24

R

Small

24

GU

0

38. Shanthi

Dry

F

50

R

Large

26

GU

8

39. Lavanya

Dry

F

34

L

Small

32

GU

4

40. Kavitha

Dry

F

40

R

Large

28

GU

11

41. Fathimamary

dry

F

53

R

Small

21

GU

5

42. Mala

Dry

F

37

L

Subtotal

39

GU

18

43. Lakshmi

Dry

F

41

R

Large

26

GU

9

44. Devika

Dry

F

46

R

Subtotal

40

GU

12

45. Ezhilrani

Dry

F

36

L

Large

35

GU

14

46. Linda

Dry

F

35

R

Subtotal

38

GU

13

47. Kamali

Dry

F

31

R

Small

27

GU

7

48. Saranya

Dry

F

30

R

Large

34

GU

15

49. Jeeva

Dry

M

29

R

Large

33

GU

12

50. Rajan

Dry

M

20

L

Moderate

32

GU

9

51. Hari

Dry

M

25

R

Subtotal

39

RP

10

52. Durai

Dry

M

42

R

Small

28

GU

18

53. Murugan

Dry

M

45

L

Large

32

GU

14

54. Sudhan

Dry

M

34

L,

Moderate

31

GU

8

55. Radhakrishnan

Dry

M

36

R

Small

29

GU

8

56. Arumugam

Dry

M

40

R

Large

37

GU

12

57. Gangan

Dry

M

49

R

Subtotal

41

GU

11

58. Ganesh

Dry

M

40

R

Moderate

34

GU

13

59. Jeeva

Dry

M

29

R

Subtotal

44

RP

6

60. Paneerselvm

Dry

M

38

R

Subtotal

42

RP

8

S.no

Name

GU – GRAFT UPTAKE GOOD
RP - RESIDUAL PERFORATION
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