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INTRODUCTION 

  

The endoscope is an equipment used successfully in several 

procedures of several medical specialities. Since the advent of endoscope, 

the management and understanding of rhinological disorders has 

undergone a revolutionary change. Over the past few years now the 

endoscope has been used increasingly for otological inspection and 

surgery. Endoscopic or endoscope assisted myringoplasty is being 

performed increasingly by various surgeons for the past 10-15 years. 

 Myringoplasty is one of the commonest operations performed on 

the middle ear. Over the last hundred years continued efforts have been 

made by otologists all over the world to attain perfect surgical outcome. 

Traditionally over the decades myringoplasty has been done using an 

operating microscope. Despite the continuous technical advancements, 

the basic optical principles of the microscope and their limitations have 

remained the same over the last three decades. 

  Middle ear endoscopy was first introduced by Mer and colleagues 

in 1967 but till the last decade endoscopes have been mainly used for 

diagnostic and photographic purposes.  
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The recent years have witnessed surgeons experimenting with the 

endoscope in ear surgeries. Middle ear surgeries which were traditionally 

done using the microscope are now increasingly being done using the 

endoscope.  

The use of a rigid endoscope along with video camera and tv 

monitor  for myringoplasty has many advantages since it is not for 

examination purpose only but it is also simple to use for the repair of the 

perforation. It enables the surgeon to have a change of view from close 

angle to wide angle. Surgeon will be having an all-around vision. 

Endoscopic myringoplasty follows the minimally invasive surgical 

principle. There were only few studies which have been done previously 

in which the ear surgeries are done using the rigid nasal endoscopes. So a 

study was conducted in which 100 patients undergone endoscopic 

transcanal myringoplasty and the results and observations are discussed. 

 

 

 

 



10 
 

 

AIM 

  

1. To evaluate the advantage of using 0* nasal endoscope for 

transcanal myringoplasty. 

2. To create awareness of the various surgical procedures . 

3. Improved compliance of the technique preferred / decreased 

incidence of recurrence. 
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                               REVIEW OF LITERATURE 

 

EAR – SURGICAL ANATOMY 

Its divided anatomically and physiologically into three parts 

EXTERNAL EAR ;  

Consists of auricle, external auditory meatus and  tympanic membrane 

outer surface. 

AURICLE:  

Its made up of elastic fibrocartilage, with overlying perichondrium and 

skin. It assists in sound localization. 

EXTERNAL AUDITORY MEATUS :  

It is of 2.4cm length and it extends from conchal cartilage to the 

tympanic membrane. The lateral one-third of EAC is the continuation of 

the cartilage of the auricle and its superiorly deficient which is termed as 

incisura terminalis. 

Bony canal forms the remaining two-thirds of the EAC. The skin 

turns to be thicker so that its only one to two layer thick when it merges 
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with the tympanic membrane. In the canal anterior tympanosquamous 

suture line and posterior tympanomastoid suture line have adherent skin, 

and raising of flaps will be difficult. 

MIDDLE EAR CLEFT  

The tympanic cavity, the mastoid air cell system and the 

Eustachian tube all together comprises the middle ear cleft. The entire 

middle ear cleft is lined by columnar ciliated and pavement type 

epithelium. It is an extension of the respiratory mucous membrane from 

nasopharynx. 

The tympanic cavity is a laterally compressed irregular space in the 

petrous part of the temporal bone. The mucous membrane lines the cavity 

and the space is filled with air, which reaches it through the Eustachian 

tube from the nasopharynx.  

It has three ossicles namely the malleus, incus and stapes. The 

lateral and medial walls of the middle ear cavity are connected by the 

articulated joints of 3 ossicles and they transmit the tympanic membrane 

vibrations across the cavity to the inner ear. 
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The tympanic cavity is separated from external acoustic canal by 

the tympanic membrane. It is semi-transparent , thin and almost oval and 

broader above than below. It makes an angle of 55* lying obliquely to the 

floor of the meatus. It has a thickened fibrocartilagenous ring or annulus 

in its circumference to the tympanic sulcus to the medial end of the canal. 

This sulcus is deficient superiorly. The pars flaccida, lies above the 

anterior and posterior malleolar folds and is lax and thin. 

The malleus, incus and stapes that forms the ossicular chain serves 

to conduct sound from tympanic membrane to the inner ear i.e. the 

cochlea. The tympanic membrane gets attached to lateral process and 

malleus handle.  

The incus body articulates with the malleus head in the 

epitympanum. This is the incudo-malleolar joint which rotates in a 

transverse axis and helps in transmission of vibrations to the incudo-

stapedial joint .The lenticular process of incus articulates with head of 

stapes and footplate of stapes occupies the oval window surrounded by 

the annular ligament. 
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SPACES OF MIDDLE EAR 

Spatial division of middle ear cavity is into 3 parts namely the 

epitympanum, mesotympanum, and hypotympanum. 

The epitympanum or otherwise attic, is above the anterior and 

posterior malleolar folds. The mucosal membranes and the folds seperates 

it from the mesotympanum. 

The space medial to the tympanic membrane, which extends 

anteriorly from Eustachian tube opening and posteriorly to the facial 

nerve is the mesotympanum. Medial to the Eustachian tube opening is the 

carotid artery.  

The medial wall of the mesotympanum is formed by the 

promontory which has the oval window superiorly and inferiorly bounded 

by the round window. Stapedial tendon is transmitted from the pyramidal 

eminence to the suprastructure of the stapes.  

The inferior limit of mesotympanum is the inferior annulus of the 

tympanic membrane and its also the superior limit of the hypotympanum. 

The inferior limit of hypotympanum is the jugular bulb and 

posteriorly it may extend inferomedial to cochlea. 
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INNER EAR:  

Consists of bony labyrinth which houses the vestibule, cochlea and 

the three semicircular canals. The cochlea spirals two and a half turns 

about its central axis, the modiolus. In the area of fundus of IAC is the 

base of cochlea and perforations seen there for the passage of cochlear 

nerve. 

The central chamber of bony labyrinth is the vestibule. It has 

utricle, saccule. They detect the change in the position of body at the time 

of linear acceleration. 

The lateral , superior and posterior semicircular canals detect 

changes in position of the body in response with angular acceleration in 

the corresponding direction to the particular canal. 

PHYSIOLOGY OF HEARING 

EXTERNAL EAR 

  Sound from the external environment is funneled into the external 

ear. There are two mechanisms by which sound localization occurs. 

Interaural amplitude difference and interaural time difference. The 

differences that occurs during the time arrival of the sound stimulus 
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between two ears is used as a cue for sound localization. The amplitude 

difference can also be used.  

The head shadow effect further increases the difference in 

amplitude. The sound from one side is attenuated by the head when it 

goes to the contralateral ear. In adverse listening environments the head 

shadow effect helps to improve the signal-to-noise ratio.  For low 

frequency sound localization. 

THEORIES OF HEARING 

VON BEKESY’S TRAVELLING WAVE THEORY: 

      It is one of the place theories which holds that pitch discrimination is 

determined when certain place along the basilar membrane is set into 

maximum vibration. The place on the membrane where the nerve endings 

will be stimulated depends upon where the maximum displacement of the 

travelling wave occurs. 

 
VON HELMHOLTZ   RESONANCE PLACE THEORY: 

 This theory is based on the assumption that pitch discrimination is 

determined by a certain place along the basilar membrane being set into 

maximum vibration, which in turn excites the sensory nerve fibres at that 

place. It was presumed that every particular section of the basilar 
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membrane is tuned so that its resonance characteristics will correspond to 

the frequency of the audible tone. 

 
RUTHERFORD`S TELEPHONE THEORY: 

 The frequency theory explains pitch perception by suggesting that 

all parts of the basilar membrane are stimulated by every frequency and 

that the determination of pitch perception is based upon the number of 

times per second that the fibres of the auditory nerve discharge. 

 

WEVER`S VOLLEY THEORY: 

 It combines elements of the place theory and the frequency theory 

and holds that perception of pitch for frequencies upto 5000 Hz can be 

explained on the basis of the frequency of nerve impulses firing in 

volleys. It holds that the primary explanation for perception of pitch for 

frequencies in excess of 5000 Hz is the place of greatest excitation along 

the basilar membrane. 

 

MECHANISMS OF HEARING 

The hearing mechanism is as follows 
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An external sound source is perceived by the auricle which passes 

through the EAC and strikes the tympanic membrane and from there the 

vibrations are transmitted through the ossicles to the stapes footplate.  

It causes the changes in pressure in the labyrinthine fluid and it 

moves the basilar membrane. Stimulation of hair cells occurs and 

conversion of mechanical energy  into electrical energy occurs and its 

carried through the cochlear nerve. 

MECHANISM OF MIDDLE EAR TRANSFORMER 

The middle ear participates in transfer of large low impedance 

vibrations of the tympanic membrane to the oval window which has the 

smaller higher impedance. Most of the sound energy is reflected back 

when a sound wave hits a higher impedance medium.  

By acting as an acoustic impedance transformer the middle ear 

reduces the attenuation substantially. The low pressure high amplitude 

vibrations of the air was changed to high pressure low amplitude 

effectively by the middle ear apparatus which is perfect for the cochlear 

fluids drive. Two important components was identified in this 

mechanism. 
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OSSICULAR COUPLING 

Malleus that is attached to the tympanic membrane, vibrates in 

response to the movement of the tympanic membrane. Thus the entire 

ossicular chain was set  into vibration, resulting in transmission of sound 

through the footplate of stapes into the inner ear.  

This is known as ossicular coupling. The stapes transmits the 

output of middle ear through the oval window into the cochlea. From the 

cochlea the vibration is transmitted to the cochlear fluids and this causes 

the basilar membrane movement and further conversion of mechanical 

energy into the electrical energy takes place. 

ACOUSTIC COUPLING 

Since the impedance of the fluid is much greater than that of air, 

there will be deflection of most of the acoustic energy when the sound 

stimulus strikes the inner ear fluids directly.  

In the absence of ossicular system the pathway of transmission of 

sound to the inner ear is known as acoustic coupling. The maximum 

amount of hearing loss in cases of ossicular discontinuity i.e. 60 dB  

which was the difference between acoustic and ossicular coupling.  
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IMPEDANCE MATCHING 

CATENARY LEVER  

  Since the bony annulus is immobile, sound energy applied to the 

tympanic membrane is amplified at its central attachment, the malleus. 

The catenary lever provides atleast a two times gain in sound pressure at 

the malleus. The malleus is the recipient of this magnified energy, 

directing it into the ossicular chain for transmission to the perilymphatic 

fluid. This catenary lever is the mechanism to that of the tennis net which 

vibrates when it comes to contact with the ball. 

OSSICULAR LEVER  

 Handle of malleus is 1.3 times longer than long process of incus 

providing a mechanical advantage of 1.3. the catenary and ossicular 

levers acting in concert provide an advantage of 1.3. 

HYDRAULIC LEVER  

 The effective vibratory area of tympanic membrane is 69 mm sq. 

whereas foot plate area is 3.2 mm sq.  hence effective areal ratio is 

approximately more than 20:1.  
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The middle ear output of 28 dB gain theoretically is due to the combined 

effects of the lever ratio and areal ratio. A middle ear gain of 28-34 dB  

approximately is predicted by the acoustic transformer theory. 

But truly, there was only about 20 dB  gain of sound pressure in the 

middle ear, since tympanic membrane doesn’t move as a rigid diaphragm. 

It vibrates with multiple areas that vibrate differently at higher 

frequencies. The 20 dB  sound pressure gain from middle ear helps in 

transmission of sound into the fluid filled inner ear from the air filled 

middle ear.  

CHRONIC SUPPURATIVE OTITIS MEDIA 

DEFINITION 

It’s the inflammatory process in the middle ear cleft  which results 

in long-term or more often permanent changes in the tympanic membrane 

including atelectasis,   perforation , tympanosclerosis, retraction pocket, 

or cholesteatoma. Chronic otitis media is due to  long-term dysfunction of 

Eustachian tube with a poorly aerated middle ear cleft, recurrent  bouts of 

acute otitis media, persistent middle ear infection , or some other chronic 

inflammatory stimulus.  
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It  can be classified as active, inactive, and inactive with 

reactivation. The classification scheme  for COM was developed by 

Nadol and is presented here. 

CLASSIFICATION OF COM 

1. Chronic active otitis media  

With cholesteatoma 

Without cholesteatoma 

2. Chronic inactive otitis media 

With perforation  

With retraction pocket 

Adhesive otitis media 

With ossicular fixation or resorption 

Chronic inactive otitis media with frequent reactivation 
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PATHOLOGY OF CHRONIC INACTIVE OTITIS MEDIA WITH 
PERFORATION 

It’s a permanent perforation of the tympanic membrane and there is no 

ongoing process of inflammation or infection in the tympanic cavity or 

mastoid. In the past as part of earlier acute or chronic inflammation the 

membrane has been perforated. Perforations can be in the pars tensa or 

shrapnell’s membrane and can occur as central, subtotal, marginal or 

total. 

The healthy residual tympanic membrane surrounds the 

perforation, or there may be a tympanosclerosis or a thick scar. Rarely 

there may be involvement of fibrous annulus. At the periphery of 

perforation the lamina propria of the membrane can thicken due to 

proliferation of fibrous tissue. At the edge of perforation is the muco 

cutaneous junction.  
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In a few cases epithelial cells migrated medially into the 

perforation other than stopping at the edge. An iatrogenic cholesteatoma 

occurs if the migrated epithelial cells are not removed from the edge of 

the tympanic   membrane. 

MICROBIOLOGY OF COM 

The organisms that are most frequently isolated from the middle ear are 

Pseudomonas aeruginosa 

Klebsiella species, 

 Staphylococcus aureus and  

Proteus species. 

CAUSATIVE FACTORS OF COM 

Dysfunction of Eustachian tube is an important predisposing factor in 

children with down’s syndrome and cleft palate. 

Otitis media with effusion – thickness of fibrous layer decreased due to 

lamina propria degeneration and this predisposes to perforation 

Poor pneumatisation of the mastoid  

Environmental causes like poor socioeconomic groups. 
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Systemic immune deficiency – cell mediated and humoral 

Traumatic perforation which gets secondarily infected 

Acute necrotizing otitis media – end stage 

In some autoimmune disorders. 

 

SIGNS AND SYMPTOMS 

Ear discharge – profuse, intermittent or persistent, nature of discharge 

varies from mucoid to mucopurulent. 

Conductive hearing loss – it depends upon the size and position of the 

perforation. Posterior perforations cause more hearing loss due to loss of 

round window baffle effect. 

Ossicular chain discontinuity 

Hypertrophied, edematous middle ear mucosa, granulations 

Sometimes associated with sensorineural hearing loss in high frequencies  
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CLINICAL EXAMINATION 

Size of perforation varies from small to subtotal type. 

Amount of discharge indicates the active stage of the disease 

Middle ear mucosa may be normal or abnormal , polyp from middle ear 

mucosa may be seen which depends on the size of the perforation 

Otitis externa secondary to bacterial infection can be seen. 

Necrosis of long process of incus, incudostapedial joint disruption are the 

most common abnormal features of ossicles. 

The edges of the perforation can be visualized using 0* nasal endoscope 

pre-operatively 

Even the middle ear important anatomical landmarks like promontory, 

round window niche and hypotympanum can also be seen if the size of 

the perforation is medium to subtotal. 

MANAGEMENT 

INVESTIGATIONS 

Aural swab for culture and sensitivity 

Endoscopic  examination of the ear  
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Tuning fork tests – Rinne test  

Weber test 

    Absolute Bone Conduction test 

PTA – pure tone audiometry 

This evaluates the degree of conductive hearing loss. The AB gap 

depends on  

- Perforation size  

- Ossicular discontinuity 

- Granulation tissue seen arising around the ossicular chain in which 

the mobility is reduced. 

RADIOLOGICAL INVESTIGATIONS 

X-Ray both mastoids lateral oblique view is taken to assess the mastoid 

air cell system and for comparison with the normal side. 

MEDICAL MANAGEMENT 

Usually the management of COM starts with local care of the involved 

ear. Aural toileting is done. Aim of this is to remove any debris from the 

EAC and the middle ear cleft in such a way to apply topical antibiotics so 
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that it can penetrate the mucosa of the middle ear. Antibiotics alone or in 

combination with steroids, antifungals, antiseptics can be used. 

Many factors limits the usage of systemic antibiotics in COM. 

Aminoglycosides like gentamicin has the side effects of ototoxicity, and 

its parenteral administration needs serum level monitoring.  

Oral fluoroquinolones proven to be somewhat safer and effective in 

the COM treatment especially in adults but their use in age group of 

under eighteen years is still not well established. So its always better to 

proceed to surgical procedure if the disease was not responding to topical 

and systemic antibiotics. 

SURGICAL MANAGEMENT 

Eradication of the disease and to maintain the normal function are the 

main aims of surgery. This requires an intact ear drum, middle ear with 

air filled cavity, and a more secure connection between the inner ear fluis 

and the ear drum. 

MYRINGOPLASTY 

Its defined as the repair of tympanic membrane. There is no middle 

ear work and there is only repair of the ear drum only. But it can be a part 

of surgery in the middle ear reconstruction.  
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HISTORY  

Several attempts in closing the tympanic membrane with the use of 

many materials were carried out from the 17th to 19th century. Blake 

developed the “paper patch technique in 1887. Roosa introduced the 

cauterization technique to induce healing of the perforated tympanic 

membrane in 1876. He used silver nitrate by applying it to the edges of 

the perforation.  

Then in 1895 trichloroacetic acid application was advocated. Joynt 

showed improved results by combining the paper patch technique and the 

cauterization technique. This formed the  modern-day paper patch 

technique’s basis which was introduced by Derlacki. All these techniques 

doesn’t produce the desired results until 1952.  

A method of closure of perforation using split-thickness graft with 

skin was introduced by Wullstein in 1952. Zollner also published the 

same method one year later. In 1956, fascia lata usage was first 

introduced by Zollner to close the perforations. Heerman was the first to 

use temporalis fascia graft in 1958. Vein graft was used in 1960 by John 

Shea. Successful closure rates were obtained when connective tissue was 

used over skin in graft technique. Homograft materials including 
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pericardium, dura and tympanic membrane were used in the late 1960s 

and 1970s with varying results. Due the high risk of transmitting viral 

disease none of these gained global acceptance.  

Nowadays the most common material to be used for grafting is 

temporalis fascia for tympanic membrane repair and it has a graft uptake 

rate of 92-97% regardless of the technique used. The other common 

materials used are the tragal perichondrium, ear lobule fat for pinhole 

perforations, septal perichondrium, conchal cartilage etc.  

The gradual improvement in the technical aspect of surgery and a 

very good knowledge of wound healing will unreasonably further 

improve our skill to repair the ear drum and the magnitude of intervention 

that is required will further be reduced.  

PRINCIPLES OF MYRINGOPLASTY 

Perforation edges should be made free of the keratinized squamous 

epithelium by refreshening it. 

Remnants should not be left in between the surface of the tympanic 

membrane and the graft both in underlay and in overlay techniques. 
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To the undersurface of the tympanic membrane there should be firm 

contact of the graft. 

To the tympanic membrane’s freshened area the graft should fit in 

carefully in such a way that the size of the graft should be prepared. 

VARIOUS SURGICAL APPROACHES 

It can be postaural, endaural and transcanal 

POSTAURAL  

It gives very good view of the whole mesotympanic area. The 

technically challenging aspect is the elevation and repositioning of the 

vascular strip and it can expose some bone after its repositioned so that 

there may be some residual areas left behind. So there will be delayed 

healing. Moreover this approach requires postaural incision and this adds 

discomfort for the patient post-operatively. 

TRANSCANAL  

It allows excellent access to the mesotympanic area’s posterior part 

and it causes little discomfort to the patient. It does not need a postaural 

incision. There will be only minimal pain after the surgery and closure is 

simple, and the healing of the area is very fast.  
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Its been difficult to repair the perforations that is seen anteriorly.  If 

the canal is tortuous then this approach has some difficulty especially in 

cases of anterior canal bulge. So to clear this swinging door technique can 

be used. An incision is made to bisect the tympanomeatal flap which 

extends through the annulus and into the posterior margin of the 

perforation. To have a good exposure the flap is reflected inferiorly and 

superiorly so that the anterior mesotympanum is fully exposed. Our use 

of nasal rigid 0* endoscope overcomes this problem by  having a closer 

view and also no need to divide the flap like as mentioned before but by 

elevating anteriorly the mesotympanum can be easily seen and any 

pathology can be ruled out. 

GRAFT – FASCIA TEMPORALIS  

Nowadays it’s the most commonly used autogenous graft. It has major 

advantages over others. They are 

1. It has the same thickness and texture as that of the tympanic 

membrane 

2. Can be easily harvested  

3. Available nearer to the surgical site and its available in plenty. 

4. Can be used as underlay or onlay  
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5. It has a low metabolic rate 

6. Size limitations was not there. 

7. May be used as multiple pieces,  

8. So that one overlaps the other. 

 

TECHNIQUES OF MYRINGOPLASTY 

Based on the graft placement over or under the fibrous annulus the 

myringoplasty technique can be classified into 

Underlay myringoplasty 

overlay myringoplasty  

In these two techniques the overlay technique is not commonly used 

nowadays and the underlay technique is the commonly used one.  

UNDERLAY TECHNIQUE: 

These can be subdivided further into 

1. Tympanomeatal flap technique along with tympanotomy whether 

its anterior, inferior or posterior or total elevation of the fibrous 

annulus. 
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2. No tympanomeatal flap technique. Without tympanotomy through 

the perforation the graft is kept under the membrane. 

OVERLAY TECHNIQUE: 

Its also further subdivided into 

1. Without covering the graft the epithelium of the remnant tympanic 

membrane is removed. 

2. Placing of fascia on the annulus,along with removal of tympanic 

membrane remnant epithelium and ear meatal skin and again  

covering with ear meatal skin over the fascia. 

3. Drum-remnant epithelium and meatal skin dissected outward and 

elevated and various skin flaps created and graft edges are covered 

with the use of the elevated skin flaps. 

Disadvantages of overlay technique: 

With overlay technique there are many postoperative complications. 

They are 

1. Blunting of anterior angle – it causes conductive hearing loss and 

when it goes very wrong it can also caue fixation of the handle of 

malleus and its also very difficult for secondary correction. 
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2. Lateralization of the graft – its most commonly seen when the graft 

is kept lateral to the handle of malleus other than medially. It 

results in conductive  hearing loss due to the migration of the graft 

laterally away from the handle of malleus. So the graft has to be 

placed medially to the handle of malleus when this technique is 

used. 

3. Epithelial pearls – if the surgeon doesn’t remove all the epithelium 

from the drum edges then epithelial pearl can arise from anywhere 

in the neotympanic membrane. So utmost care to remove all the 

epithelium from the remnant tympanic membrane is mandatory. 

4. Impaired healing – since the meatal skin is removed completely 

and replaced as a graft, the reepithelialization  will take place 

slowly. The time taken for healing will be prolonged. 

ENDOSCOPIC TRANSCANAL MYRINGOPLASTY 

The introduction of endoscopy in the middle ear surgery has brought 

new opportunities for minimally invasive techniques. An endoscope 

functions as a minimally invasive medical device that relays an image out 

of a confined area so that it can be more easily viewed. Most endoscopes 

can be divided into three distinct subsystems: 
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The objective, 

 The relay, and  

The eyepiece or video coupler 

The relay system is often used to classify the entire design. The 

broadest classification distinguishes between flexible and rigid endoscope 

systems. Flexible systems include fiber-optic and electronic designs, 

whereas rigid scopes can be classified as either conventional, Hopkins rod 

lens, or gradient index i.e. GRIN. Rigid endoscopes have superior 

imaging performance compared to flexible scopes. Therefore they are 

preferred whenever the procedure allows for it. 

Rigid HOPKIN’S rod endoscopes are commonly used in the office 

setting and in ear surgery. Harold H. Hopkins in 1959  who first 

developed the rod lens scope used glass lenses which are rod shaped in 

the relay system. The "rod-lens" system of image transmission was a 

simple but radical departure from the lens system then in use.  

Instead of an air interspace between glass lenses, Hopkins used solid 

glass rods with lenses cemented between them.These are thick lenses and 

they have small air spaces between them.The glass rods in the Hopkins 
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telescope provides a wider image, greater light transmission, and 

improved clarity of vision. These rods fitted exactly the endoscope's tube 

- making them self-aligning and requiring of no other support.  

They were much easier to handle and utilized the maximum possible 

diameter available. As with the fibroscopes, a bundle of glass-fibers 

would relay the illumination from a powerful external source.  

With the appropriate curvature and coatings to the rod ends and 

optimal choices of glass-types, all calculated and specified by Hopkins, 

the image quality was transformed – light levels were increased by as 

much as eightyfold with no heat; resolution of fine detail was finally 

achieved; colours were now true; and diameters as small as a few 

millimeters were possible. 

Most of the smaller endoscopes and sinus endoscopes belong to this 

category. Today, endosocopy can be coupled with high-definition video 

and digital image-capturing systems to provide brilliant images for 

education. 

In today’s modern era of minimally invasive surgical procedures the 

usefulness of endoscopes are appreciated very much. The rigid endoscope 

allows excellent view with very minimal exposure. Postauricular incision 



38 
 

was not at all required in the cases where endoscopic transcanal technique 

is applied.  

In all patients the procedure is carried out satisfactorily through the 

transcanal route which is not always possible with the operating 

microscope. It makes easy application of myringoplasty as a minimally 

invasive one to patients in whom the rim of the tympanic membrane 

perforation is invisible.  

 

Visualization of all the middle ear structures is possible with the 

simple rotation of the rigid endoscope without turning the patient’s head. 

This objective is difficult to achieve in a operating microscope where 

there is a straight line of vision and it’s a limited one.  
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The other important role of endoscopic technique is it aids in teaching. 

It is a good aid in demonstrating the steps of the surgery and in the 

visualization of the anatomical structures very clearly. In the same field 

all the important structures can be appreciated and their relationship is 

better understood. 

First the endoscope was introduced into the ear canal. The endoscope 

can be passed through the tympanic membrane perforation if it is large 

enough and the tympanic cavity is clearly visualized. Other than that after 

freshening of the edges only the endoscope can be used to visualize the 

middle ear cavity. Accidental migration of the epithelium while removing 

the edges can be visualized using the endoscopes and was extirpated. This 

will easily exclude the possibility of an iatrogenic cholesteatoma that may 

occur later on which will be a troublesome outcome of the surgical 

procedure performed. 

MERITS  

The following advantages are offered by the use of rigid endoscopes 
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1. The whole tympanic membrane can be visualized without 

manipulation of the patient’s head. 

2. It has the advantage of extensive operative field in transmeatal 

procedures which are the hidden structures of the operating 

microscopic field like hypotympanum, anterior tympanic 

membrane perforation, posterior pocket 

3. As opposed to the single axis view of the microscope along the ear 

canal endoscopes offers visualization of structures from multiple 

angles. 

4. High resolution and extremely sharp image was attained with the 

use of endoscope. 

Variations like tortuosity, anterior canal overhang , stenosis of the 

external auditory canal can hamper the visualization of the ear drum 

through the microscope. These situations warrant the canalplasty for 

complete visualization of the tympanic membrane.  

This may in turn increase the time of surgical procedure. This was 

absolutely not required when rigid endoscopes are used. Because the 

endoscope brings the eye of the surgeon to the tip of the endoscope.  
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So the endoscopic view is not restricted even by the narrowest part of 

the canal. With the use of angled endoscopes it is also possible to see 

other important anatomical landmarks like Eustachian tube orifice, round 

window niche, incudo-stapedial joint etc. which are difficult with the use 

of microscope.  

 In the endoscope technique, always a 2 cm incision above the supra 

helical region is made to take the temporalis fascia graft , where a 5 cm 

postaural incision was made in conventional microscopic method. So by 

using endoscope for transcanal myringoplasty the postauricular incision is 

avoided and there is less dissection of normal tissues, decreased incidence 

of bleeding intraoperatively and pain during post-operative period is less.  

This results in a better cosmesis. It also avoids the chances of 

displacement of the auricle and the pinna asymmetry. The graft 

positioning was also much faster and easier when endoscope is used since 

it gives a wide angle visualization which includes the medial end of 

external auditory canal, the graft and the entire ear drum.  

Another important advantage is the endoscopes are portable, and 

hence are ideal for use in surgeries conducted in remote places where we  
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cannot carry an operating microscope and useful in ear surgery camps. 

For a surgeon already doing endoscopic sinus operations there will not be 

an extra investment as the same nasal endoscope is used for the ear 

surgery. 

LIMITATIONS  

Endoscopic ear surgery is a single handed technique. The endoscope 

has to be held with the left hand and operation has to be carried out using 

the right hand only. When there is excessive intra-operative bleeding this 

becomes a cumbersome procedure. In microscopic ear surgeries both the 

hands are available so if there is any bleeding one hand is used to put 

suction and simultaneously the other hand operates without difficulty.  

But here in endoscopic technique to do both the work only one hand is 

available. By developing a stand so that the scope can be fixed in a 

desired position this problem can be overcome in which both hands are 

available for surgery. 

The other main disadvantage is that obscured vision occurs when the 

tip of the  should be very meticulous so that the operative field is clear.  
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Another thing is the endoscope should be frequently defogged with 

savlon. But safety of savlon is still not clearly established.  Monitor use is 

must since operating with naked eye will produce back ache and neck 

strain to the surgeon. For this the scope has to fixed with a camera. This 

adds weight to the endoscope and there will be tiredness of the endoscope 

carrying hand. This is also solved by developing a stand for the 

endoscope. 
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MATERIALS AND METHODS 

STUDY DESIGN : Prospective 

STUDY PERIOD : JULY 2011 TO OCTOBER 2012 

SAMPLE SIZE  : 100 

INCLUSION CRITERIA: 

• 15-40 years of age both sexes  

• Patients with small,medium and subtotal central perforation 

• Usage of temporalis fascia graft only 

• Only underlay technique myringoplasty with no ossicular 

reconstruction 

• No evidence of active infection in nose, throat and paranasal 

sinuses  

EXCLUSION CRITERIA: 

• Patients with total and attic perforation 

• Patients with sensorineural hearing loss 

• Revision cases 

• Patients under 15 years 
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INVESTIGATIONS 

1. Pure tone audiogram  

 2. X-ray mastoids  

          3. Routine laboratory investigations 

         4. Examination using 0* nasal endoscope with video camera and tv 

monitor 

METHODOLOGY: 

 This prospective study was conducted in our institute from july 

2011 to October  2012 in 100 patients. Patients who are attending ENT 

outpatient department with the main complaints of ear discharge with 

hearing loss were assessed. The criteria for dry ear is taken as 6 months 

without discharge. Those patients were screened.  

The patients with above said inclusion criteria were taken up for 

study after getting written and informed consent. According to the 

quadrants occupied the size of the perforation was determined. The site of 

the perforation as  anterior is taken with the handle of malleus as a 

landmark when more than seventy five percent of the perforation is found 

to be anterior to malleus handle and posterior when it involves posterior 
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to handle of malleus. Degree and type of hearing loss were assessed by 

doing tuning fork tests(TFT) clinically. PTA ( Pure Tone Audiometry) 

was done. Pure tone average was calculated from the speech frequencies 

of 500 Hz, 1000 Hz and 2000 Hz respectively and A-B (Air-Bone) gap 

was also noted at the same frequencies. All cases were operated by 

visualizing through the monitor. 

SURGICAL TECHNIQUE: 

A 17 cm long, 4 mm diameter, zero degree Hopkin's rod rigid nasal 

endoscope was used. All the cases were done under local anaesthesia 

using 1% xylocaine in 1:1,00,000 adrenaline. The patient is given 

premedication with 1ml of Fortwin and 1ml of Phenergan and 1ml of 

atropine which was given intramuscularly 45 minutes before surgery.  

APPROACH – All the cases were done through transcanal route. All the 

cases were done only with 0* nasal endoscope and at no point of time the 

operating microscope was used. Temporalis fascia is harvested in all the 

patients by making an incision of 2 cm in the hairline just above the 

helical region and its made to dry.  

First the size and site of the perforation was assessed using the 

endoscope and a four quadrant infiltration with local anaesthetic agent 
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1% xylocaine in 1:1,00,000 adrenaline was given 0.5 ml in each quadrant 

at 3’0, 6’0, 9’0, and 12’0 clock positions. After cleaning the external 

auditory canal with saline wash the margins of the tympanic membrane is 

refreshened using  sickle knife. Utmost care is taken to remove all the 

margins and the medial margin of the perforation edges so that any 

epithelial debris should not be left over and it also breaks the adhesions 

formed between the squamous margin of the tympanic membrane. If left 

these adhesions will hinder the uptake of the graft. This causes the 

widening of the perforated ear drum.  

Tympanomeatal flap elevation -  using a Rosen’s circular knife the 

tympanomeatal flap is elevated by making an incision 2 mm from the 

tympanic annulus superiorly from 12’0 clock and inferiorly from 6’0 

clock and its connected laterally. The elevation of the tympanomeatal flap 

from the canal wall is carried out anteriorly with the use of circular and 

also with the flag knife and during elevation pressure should be applied 

towards the bone so that it prevents bleeding and also the flap tear is also 

prevented. The flap is elevated upto the fibrous annulus and using sickle 

knife the middle ear mucosa is incised from the annulus so that when the 

tympanomeatal flap is raised anteriorly the tympanic cavity and its 
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landmarks along with the anterior rim of the perforation can be visualized 

clearly.  

Handle of malleus is skeletonised by sharp dissection.The ossicular 

continuity is checked by noticing the round window light reflex.  

PLACING OF THE GRAFT   

The temporalis fascia which was already kept ready in a dried form 

and it was shaped to an appropriate size and was kept medial to the 

fibrous annulus in an underlay fashion. The repositioning of the 

tympanomeatal flap is done in such a way so that it covers the free edge 

of the graft. The lifting up of the graft should be clearly appreciated and 

confirmed before keeping the gel foam in the margins of the sealed 

perforation and at the margins of the tympanomeatal flap. No middle ear 

gelfoam was kept in this study. Antibiotic soaked small ear gauze was 

kept in the canal carefully and the mastoid dressing was applied. 

POST-OPERATIVE CARE  

 The mastoid dressing was removed on the first post-operative day. In the 

ear canal a sterile cotton ball is kept. The patient is advised to avoid  nose 
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blowing and he is instructed not to have head bath for the next one 

month. He should be advised not to probe the ear. 

FOLLOW UP  

The patients were followed up at the first week, then at the first 

month , and then at the third and sixth month. Using the nasal endoscope 

with video camera and tv monitor  the patients were examined for the  

intactness of the graft during the visit. PTA were done at the end of first 

and the sixth month.  
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RESULTS AND OBSERVATIONS 

1. In this study of 100 patients there are 45 males ( 45% ) and 55 

females (55%) 

 
         Sex 

     
      No. of patients 

 
        Percentage 

 
Male 
 
Female 

 
         45 
 
         55 

 
             45% 
 
             55% 
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2. The age limit among them is minimum of 15 years and maximum 

of 40 years with a mean age of 28.36 with a standard deviation of 

7.69 

 

 Number 

of 

patients 

Minimum  

Age in 

years 

Maximum 

Age in 

years 

mean Standard 

Deviation 

 

AGE 

 

100 

 

15 

 

40 

 

28.36 

 

7.69 

 

 

Of these 26 patients comes under 15-22 years age group which is 26% , 

30 patients comes under 23-30 age group which is 30% and 44 patients 

comes under the age group of 31-40 years which is 44% 
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AGE GROUP 

 

NO. OF PATIENTS 

 

PERCENTAGE 

 

15 – 22 YEARS 

 

             26 

 

        26 % 

 

23 – 30 YEARS 

 

             30 

 

        30 % 

 

31 – 40 YEARS 

 

             44 

 

        44 % 
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1.  In these 100 patients who undergone endoscopic transcanal 

myringoplasty 88 cases (88%) had intact graft and in 12 cases 

(12%) there was failure of the graft uptake at the end of 1st month 

of post-operative period. At the end of 6th month also the results 

were same. 

 

So there was no significant difference in graft uptake in between 1st and 

6th  month of post-operative period. 
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Reperforation occurred in all those 12 failure cases (12%). 
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There were 21 cases of small perforations (21 % ) and 59 cases of 

medium sized perforations (59 %) and 20 cases of subtotal 

perforations(20%). In this study the more cases were of medium sized 

perforations. 

 
    Size of perforation 

 
       No of patients  

 
           Percentage 
 

 
Small 
 

 
               21 

 
             21 % 

 
Medium 
 

 
               59 

 
            59 % 

 
Subtotal  

 
              20 

 
            20 % 
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SIZE OF 

PERFORATION 

 
Status of 

graft 

POST-OP 1  
Total 

         Intact         Failure 
 

 

 
Small  

   
 18 (85 %) 

      
3 (15%) 

 
21 

 
Medium 
 

     
53 (94%) 

      
 3 (6%) 

 
59 

 
Sub-total 

 
14 (70%) 

    
 6 (30%) 

 
20 

 

In total 21 small perforation cases the graft was intact in 18 cases 

with a success rate of 85 %  

 In 59 cases of medium sized perforation the graft uptake was good 

in 56 cases with a success rate of 94 % . 

 In the 20 cases of subtotal perforation the graft was intact in 14 

cases with a success rate of 70 %.  

So there is a significant success rate in small and medium sized 

perforation when compared with the success rate in subtotal perforation. 
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There was no significant difference in between 1st and 6th  post-op month 

in between these groups. 

 
SIZE OF PERFORATION  

 
Status of graft 

POST-OP 6  
Total  

         Intact         Failure 
 

 

 
Small  

   
 18 (85 %) 

      
3 (15%) 

 
21 

 
Medium 
 

     
53 (94%) 

      
 3 (6%) 

 
59 

 
Sub-total 

 
14 (70%) 

    
 6 (30%) 

 
20 

 

 

Hence in endoscopic technique using 0* nasal endoscope overall within 

these groups  there was a significant success rate in cases of medium 

sized perforation. 
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In the 100 cases of CSOM 27 cases presented with anterior perforation 

(27 %) and 56 cases presented with posterior perforation ( 56 % ) and 17 

cases presented with perforation occupying all quadrants (17 %). 

Site of perforation No of patients percentage 

Anterior 27 27 % 

Posterior 56 56 % 

All quadrant 
 

17 17 % 
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In these 27 cases of anterior perforation the graft was intact in 24 cases 

with a success rate of 89 % . 

 In total of 56 cases of posterior perforation the graft uptake noticed in 53 

cases with a success rate of 95 % . 

 In the remaining 17 cases of perforation involving all quadrants the graft 

was intact in 11 cases with a success rate of 65 %. 

There was a significant success rate noticed in graft uptake in anterior and 

posterior perforations and there was no significant success rate in all 

quadrant perforation cases. 

So in endoscopic technique there was a significant success rate in anterior 

and posterior perforation cases. 

Site of perforation Status of the        graft POST-OP 1         Total 
 

 Intact Failure 
 

 

Anterior 24 (89 %) 3 (11 %) 27 

Posterior 
 

53 (95%) 3 (5%) 56 

 
All 

 
11 (65 %) 

 
6 (35%) 

 
17 
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Site of perforation 

Status of the        graft POST-OP 6 Total 
 

 Intact 
 

Failure 
 

 

Anterior      24 (89 %)      3 (11 %)           27 

Posterior 
 

    53 (95%)      3 (5%)          56 

 
All  

   
    11 (65 %) 

     
     6 (35%) 

 
          17 

 

There was no significant difference in graft uptake in between 1st and 6th  

month of post-operative period. 

Middle ear mucosal status of these 100 patients were examined and 

normal middle ear mucosa was seen in 90 cases (90%) and the abnormal 

i.e. hypertrophied and edematous middle ear mucosa was seen in 10 cases 

(10%). 
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Middle Ear Mucosal 

Status (MEMS) 

 
NO. OF CASES 

 
PERCENTAGE 

 

NORMAL 

              

                  90 

               

              90% 

 

ABNORMAL 

             

                  10 

                

              10% 

 

TOTAL 

             

                 100 

          

 

In the total sample of 100 patients, the Middle Ear Mucosal Status 

(MEMS) was found to be normal in 90 patients and in these 85 cases had 

an intact graft with a success rate of 94 % .   

In the remaining 10 cases the MEMS was found to be abnormal and in 

these group the graft was intact in 3 cases with a success rate of 30 % 

with a p value of 0.000 i.e. < 0.05 

There was a significant difference in success rate in between these 2 

groups.  

So endoscopic technique in our study gives better results in dry ear. 
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There was no significant difference in graft uptake in between 1st and 6th  

month of post-operative period. 

 

 
          MEMS 

Status of graft 
(no. of patients) 
 
Intact 
 

 
POST-OP 1 
 
Failure 
 

 
          Total 
 

 
Normal 
 

       
      85 (94%) 

 
        5 (6%) 

 
           90 

 
Abnormal 
 

        
       3 (30%) 

 
       7 (70%) 

 
           10 
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          MEMS 

Status of graft 
(no. of patients) 
 
Intact 
 

 
POST-OP 6 
 
Failure 
 

 
          Total 
 

 
Normal 
 

       
      85 (94%) 

 
        5 (6%) 

 
           90 

 
Abnormal 
 

        
       3 (30%) 

 
       7 (70%) 

 
           10 

 

So in cases of CSOM with dry perforation i.e. the normal middle 

ear mucosa the graft uptake was found to be better than those cases of 

abnormal middle ear mucosa. 

Alan et all during the study in the ear of 1982 with 206 patients had 

a success rate of 89 % . In that 206 patients 164 ears were found to have 

normal middle ear mucosa with a success rate of 91% while the other 42 

patients had abnormal middle ear mucosa with a success rate of 70% . 

  This was comparable with our study depicting that the status of the 

middle ear mucosa had an influence on the take-up rate of the graft. 
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Wide external auditory canal was found in 78 cases (78%) whereas 

narrow and tortuous canal was found in 22 cases (22%). 

 

 

           
         TYPE OF EAC 

          
          No. of cases 

  
          Percentage 
 

 
Wide 
 

               
               78 

 
            78% 

 
Tortuous 
 
 

                
               22 

 
            22% 

 
Total 
 

 
               100 
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Type of EAC 

     
Status of graft 

 
POST-OP 1 

         
       Total 
 

         Intact 
 

       Failure 
 

 

 
       Wide 
 

 
     70 (89%) 

 
        8 (11%) 

 
          78 

 
     Tortuous 
 

 
     18 (82%) 

 
        4 (18%) 

 
          22 
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In 78 cases with wide external auditory canal the graft was found to 

be intact in 70 cases with a success rate of 89 %  and in 22 cases with 

tortuous and narrow canal The graft was intact in 18 cases with a success 

rate of 82 % at the end of the 1st month of post-op period. 

There is no significant difference in the success rate in between these two 

groups.   

There is no difference in the status of the graft in between 1st and 6th  

month of the post operative period 

 
Type of EAC 

     
Status of graft 

 
POST-OP 6 

         
       Total 
 

         Intact 
 

       Failure 
 

 

 
       Wide 
 

 
     70 (89%) 

 
        8 (11%) 

 
          78 

 
     Tortuous 
 

 
     18 (82%) 

 
        4 (18%) 

 
          22 

 

 So Endoscopic myringoplasty using 0* nasal endoscope had an 

equal success rate in both types of EAC. 
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Anterior canal bulge was seen in 18 patients (18%) and 82 patients had 

normal anterior canal wall without bulge (82%). 

 

    

Anterior Canal Bulge 

         

         No. of cases 

 

           Percentage 

YES                  18                18% 

NO                  82                 82% 

TOTAL                 100  

 

In 18 patients with Anterior Canal Bulge (ACB) the graft was intact in 14 

cases with a success rate of 78 % and in 82 patients without ACB  the 

graft uptake was in 74 cases with a success rate of 90 %  
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          ACB    Status of graft POST-OP 1           Total  

 Intact  Failure   

          
         Yes  

 
14 (78%) 

 
4 (22%) 

 
18 

           
          No  

 
74 (90%) 

 
8 (10%) 

 
82 

 

 

So there was no significant difference in success rates in  between these 

groups.  

There was also no significant improvement in between 1st and 6th  month 

of post-operative period in these 2 groups. 
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The mean PTA in the pre-operative period (PRE-OP) was 33.88 with a 

standard deviation of 2.50.  

The mean PTA in the post-operative period (POST-OP 1) was 24.52 with 

a standard deviation of 4.79 during the 1st month and 24.46 with a 

standard deviation of 4.80. 

 
PTA 

 
MEAN 

 
STD.DEVIATION 

 
p VALUE 

 
PRE-OP 

 
33.88 

 
2.50 

 

 
POST-OP 1 

 
24.52 

 
4.79 

 
0.000 

 
POST-OP 6 

 
24.46 

 
4.80 

 
0.000 
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There was a significant improvement in post-op PTA to that of pre-op 

PTA in both 1st and 6th  month. The p value was 0.000 i.e. < 0.05 

But there was no significant improvement difference in post-op PTA in 

1st and 6th  month. 
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PTA 

 
MEAN 

 
STD.DEVIATION 

 
p VALUE 

 
POST-OP 1 

 
24.52 

 
4.79 

 
0.000 

 
POST-OP 6 

 
24.46 

 
4.80 

 
0.000 

 

The mean pre-operative PTA in small perforation is 31.38 with a standard 

deviation of 2.22 and for medium perforation is 33.80 +/- 1.47 and for 

subtotal perforation its 36.75, +/- 2.29.  

The mean post-op PTA is 23.10 +/- 4.54 for small perforation and 23.81 

for medium sized perforation and 28.10 for subtotal perforation.  
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SOP PTA mean Std. deviation p VALUE 

 
 
SMALL 
(21 cases) 

 
Pre-op 
 
Post-op 1 
 
Post-op 6 

 
31.38 
 
23.10 
 
23.10 

 
2.22 
 
4.54 
 
4.54 

 
 
0.000 

 
 
MEDIUM 
(59 cases) 

 
Pre-op  
 
Post-op 1 
 
Post-op 6 

 
33.80 
 
23.81 
 
23.73 

 
1.47 
 
3.49 
 
3.50 

 
 
0.000 

 
 
SUBTOTAL 
(20 cases)  

 
Pre-op 
 
Post-op 1 
 
Post-op 6 

 
36.75 
 
28.10 
 
28.05 

 
2.29 
 
6.58 
 
6.60 

 
 
0.000 
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So there was a significant improvement  in between pre-op and post-op 

PTA in all sizes of perforation with a significant p value of 0.000 i.e. < 

0.05 

But when compared within the groups the mean PTA in between pre-op 

and post-op was found to be better in medium sized perforation with a p 

value of 0.001 i.e. < 0.05 

So in endoscopic transcanal myringoplasty using 0* nasal endoscope the 

medium sized perforations had a good improvement in hearing threshold. 

The mean pre-operative ABG in small perforation is 20.48 +/- 1.80 and 

21.98 +/- 1.43 for medium sized perforation and for subtotal perforation 

its 24.25 +/- 2.12 

The post-op mean ABG in small perforation is 13.19 +/- 4.02 and for 

medium sized perforation it is 13.75 +/-3.25 and for subtotal perforation 

its 17-30 +/-5.35 
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SOP  

 
ABG 

 
MEAN 

 
STD.DEVIATION 

 
p VALUE 

SMALL 
(21 cases) 

Pre-op 
 
Post-op 1 
 
Post-op 6 
 

20.48 
 
13.19 
 
13.19 

1.80 
 
4.02 
 
4.02 

 
 
0.001 

MEDIUM 
(59 cases) 

Pre-op 
 
Post-op 1 
 
Post-op 6 
 

21-98 
 
13.75 
 
13.69 

1.43 
 
3.25 
 
3.27 

 
 
0.001 

SUBTOTAL 
(20 cases) 

Pre-op 
 
Post-op 1 
 
Post-op 6 
 

24.25 
 
17.30 
 
17.30 

2.12 
 
5.35 
 
5.35 

 
 
0.001 
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There was a significant improvement in ABG closure in medium sized 

perforation when compared with small and subtotal perforation with a 

significant p value of 0.001 i.e. < 0.05 . But there was no significant 

improvement in ABG in between the first and sixth  month of the post-

operative period in all cases of perforation. 

 
SOP  

 
ABG 

 
MEAN 

 
STD.DEVIATION 

 
p VALUE 

SMALL 
(21 cases) 

Post-op 1 
 
Post-op 6 
 

13.19 
 
13.19 

4.02 
 
4.02 

 
0.001 

MEDIUM 
(59 cases) 

Post-op 1 
 
Post-op 6 
 

13.75 
 
13.69 

3.25 
 
3.27 

 
0.001 

SUBTOTAL 
(20 cases) 

Post-op 1 
 
Post-op 6 
 

17.30 
 
17.30 

5.35 
 
5.35 

 
0.001 
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ABG CLOSURE 

In these 100 patients, the A-B gap closure was < 5 d B in 1 case and 5-10 

dB In 15 cases and > 10 dB in 2 cases and no improvement in 3 patients 

with small perforation.  

In cases of medium sized perforation < 5 dB closure in 5 cases and 5-10 

dB in 37 cases and > 10 dB in 11 patients and no improvement in 6 cases.  

In subtotal perforation cases there was no improvement in A-B gap 

closure in 6 cases and < 5 dB closure in 1 case , 8 cases with 5-10 dB 

closure and > 10 dB closure occurs in 5 patients. 

SOP ABGclosure 

(no.ofcases) 

ABG closure 

(no of cases) 

ABG closure 

(no. of cases) 

ABG closure 

(no. of cases) 

 

Total  

  0 dB < 5 dB 5 -10 dB >10 dB  

 

SMALL 

      

       3 

        

       1 

       

       15 

         

        2 

    

    21 

 

MEDIUM 

       

       6 

      

        5 

        

       37 

       

       11 

    

    59 

 

SUBTOTAL 

       

       6 

        

        1 

         

        8 

         

        5 

    

    20 
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So overall  there was a < 5 dB A-B Gap closure in 7 cases (7%) and  5-10 

dB  closure in 60 cases (60%) and > 10 db A-B Gap closure in 18 cases. 

So there was an overall improvement of hearing in 85 cases (85 %) with 

failure in 15 cases (15%).  

Also there was no significant difference in the hearing status  in between 

1st and 6th  post-operative month. 
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DISCUSSION 

 

Myringoplasty is a very commonly done surgery in the field of 

otology. It gives very good results for both the surgeon and to the 

patients. The endoscope is a new tool in the ear surgeon’s basket. By the 

use of nasal endoscope in myringoplasty,  revolutionary changes occurred  

in the field of otology with a very satisfying results. 

Endoscopic transcanal myringoplasty using 0* nasal endoscope 

with video camera and tv monitor is carried out in our study in 100 

patients and the results and observations are discussed here. Our study is 

compared with the studies done previously by others.  

In this study the rigid endoscope permit us to have a close 

inspection of the ear drum perforation and its edges, the status of the 

middle ear mucosa and the features of the external auditory canal. 

Limitations include the narrowness and tortuosity of the EAC which can 

be easily overcome by placing the endosocope’s tip a few millimeters 

away from the EAC isthmus. This allows the surgeon to have space to 

introduce other surgical instruments for working without having any 

difficulty during the procedure. 
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Another concern is the dissipation of heat from the light source and 

it occurs mainly when the xenon light source is used. So with the use of 

regular light source with lower settings this can be avoided.  

Another one is the movement of the head by the patient during 

surgery so that the tip of scope injures the external auditory canal and it 

results in bleeding which when occurs become a cumbersome problem. 

But this can be avoided by proper infiltration of local anaesthesia so that 

the patient can be stabilized properly. 

Age or sex of the patients does not have a significant influence in 

the success rate of the graft uptake in our study.   

In our study the overall graft take up rate was found to be 88 % and 

for small perforations it was 85 % and for medium sized perforations it 

was 94 % and for subtotal perforations it was 70%. So in  myringoplasty 

using 0* nasal endoscope there was a significant success rate in cases of 

medium sized perforations when compared to the small and subtotal 

types.  
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In cases of anterior and posterior perforation the graft uptake was 

89% in anterior type while it was 95% in posterior perforations. So there 

was not a very significant difference although there was a slight increase 

in success rate in posterior perforation cases. 

The anatomical variant of external auditory canal like wide, or 

tortuous didn’t alter the result of graft uptake rate in our study. The 

success rate was almost equal in both the types.  

The middle ear mucosal status also does have a significant 

influence in the success rate of the graft uptake in our study. There was a 

94% success rate in patients with normal middle ear mucosa when 

compared to a 30% success in cases with abnormal middle ear mucosa. 

Alan et all during the study in the ear of 1982 with 206 patients had 

a success rate of 89 % . in that 206 patients 164 ears were found to have 

normal middle ear mucosa with a success rate of 91% while the other 42 

patients had abnormal middle ear mucosa with a success rate of 70% . 

  This was comparable with our study depicting that the status of the 

middle ear mucosa had an influence on the take-up rate of the graft. 
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There was also no significant difference in the uptake of the graft 

in between 1st and 6th  post-operative month in all types of variables 

discussed here. 

Since in our study we didn’t come across any post-operative 

occurrence of cholesteatoma during the follow-up, this technique permits 

one to have a good look into the tympanic cavity and the possibility of 

creating iatrogenic cholesteatoma is completely excluded. 

There was an average 5-10 dB of hearing improvement in 60% of 

cases in our study and 18% cases have a hearing improvement more than 

10 dB and less than 5 dB improvement in 7 % cases.  

So  there was an overall 85% hearing improvement  in the study of 

100 patients. There was a 15% of cases who did not have hearing 

improvement at all.  

Among all the types of perforation there was a significant 

improvement in hearing in medium sized perforation.  

The time taken for the endoscopic technique is an average of 120 

minutes with a range 80-160 minutes. Post-operatively patients returned 

to normal activity in an average of  2.2 days. Patients don’t have obvious 
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cosmetic problems since the incision made for harvesting of graft is very 

small. 

The above mentioned results are  comparable to the studies that 

were conducted earlier.  

Ahmed El-Guindy who is from Egypt conducted a study in 36 

patients who had CSOM with central dry perforation. In his study the 

graft take up rate were found to be 91.7 % which was comparable to ours 

of 88% . The ABG closure was found to be < 10 dB in 83.3 %  cases 

which was comparable to ours. Before the operation along with 

endoscope he used tubal manometry to evaluate the Eustachian tube 

function.  

Anoop Raj, Ravi Meher et al  studied 20 cases of CSOM with 

central perforation and the patients were followed up for 10 weeks. They 

had a graft take up rate of 90% . There was residual perforation noted in 3 

patients. They had graft failure in 5 cases. The mean A-B Gap closure in 

this study was 8 dB which is comparable to our study. 

Karhuketo et al conducted a study in 2001 in 29 patients and 

achieved graft take up rate of above 90% and a hearing improvement in 

more than 90% cases. He concluded that endoscopic transcanal 
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myringoplasty is a simple and reliable day care procedure with the 

advantage of less trauma to the healthy tissue and has a very good success 

rate of tympanic membrane closure and post-operative hearing outcome. 

In 2001, Usami et al carried out the same technique in 22 cases and 

concluded that the hearing outcome and the graft uptake rate was 

satisfactory in his study with a success rate of nearly 90%. 

Harugop et al conducted a study in between 2003 to 2006 in 100 

patients of which 50 patients underwent endoscopic myringoplasty. They 

had a success rate of 82% in terms of closure of the perforation and 

hearing outcome which was comparable with our study. 

Yadav et al conducted endoscopic transcanal myringoplasty in 50 

patients during the year 2009. In their study in terms of closure of 

perforation the success rate was 80%  and hearing improvement was also 

80%. 

This study was done with the aim of evaluating the outcomes of the 

myringoplasty using 0* nasal endoscope with video camera and tv 

monitor and  highlighting its advantages and its limitations. So the role of 

nasal endoscope has a definite place in myringoplasty.  
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CONCLUSION 

The wide angled, magnified and having a telescopic view of the 0* 

rigid nasal endoscopes certainly has a role in transcanal approach in 

myringoplasty.  

The graft uptake rate were 88% and hearing improvement was 

85%. The endoscopic transcanal technique provides good results in terms 

of post-operative recovery and  cosmesis. 

Since it’s a portable device the endoscope can be  carried to remote 

places for surgical procedure. 

One handed technique and limited depth perception are some of the 

limitations of this procedure and  with practice it can be easily overcome. 

Sex or age does not have a significant role in the outcome of the 

procedure.  

The overall graft uptake and hearing improvement were better in 

medium sized perforations indicating that perforation size does have 

some role in the results of the procedure. 
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The conclusion we draw from the conducted study is that for 

myringoplasty through transcanal route  the 0* nasal endoscope can be 

used successfully with a reasonable success rate both in terms of hearing 

improvement and closure of the perforation with very minimal exposure. 
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LIMITATIONS OF THE STUDY 

 

1. The sample size is small 

2. In this study of 100 patients, surgery was done by various surgeons  

3. The period of follow up is only 3 months. 

4. This sample of population doesn’t indicate the true population. 
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PROFORMA 

Name:  IP No:  
Age:  Address:  

Sex:    
Occupation:  Socio economic 

status: 
 

 
Presenting complaints 
 Side Duration  
Ear discharge   
Hard of hearing   
Ringing sound in ear   
Swelling around ear   

 
History of present illness 
Ear discharge Side  
 Duration  
 Onset- insidious / sudden 
 Type – watery / mucoid / 

mucopurulent 
 Amount – scanty / profuse 
 Intermittent / continuous 
 Aggravating factors / relieving 

factors 
Hard of hearing  Side  
 Duration  
 Onset- insidious / sudden 
 Progression 
 Severity – hears normal / loud 

conversation 
 Associated family history 
 Aggravating / relieving factors 
Ringing sound in ear Side  
 Duration  
 Progression 
 Character 
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Past history 
 
History of diabetes mellitus / hypertension / tuberculosis / drug intake / 
exanthematous fever / previous surgeries 
 
Personal history 
 
Smoking / alcohol / nutritional status 
 
Local examination 
 
Ear Right Left 
Pinna    
Pre / post auricular 
region 

  

External auditory canal   
Tympanic membrane   
Fistula test   
Three finger test   
Facial nerve functions   
Tuning 
fork tests  
 

Rinne   
Weber   
ABC   

 
Nose Examination 
 
Throat Examination 
 
General Examination 
 
Provisional Diagnosis 
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INVESTIGATIONS: 

Examination under 0*nasal endoscope with video camera and tv 

monitor: 

Pure tone audiometry 

X-Ray both mastoids – lateral oblique view 

Routine blood / urine investigations 

 

TREATMENT 

Endoscopic transcanal Myringoplasty 

 

POST OPERATIVE FOLLOW UP: 

     1. Tympanic membrane status 

     2.  Pure tone audiometry. 
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CONSENT FORM 

 

I  __________________________________ hereby give consent to 

participate in the study conducted in Upgraded institute of 

otorhinolaryngology, Madras Medical College & Government General 

Hospital, Chennai and to use my personal clinical data and result of 

investigation for the purpose of analysis and to study the nature of 

disease. I also give the consent for further investigation. 

 

 

 

                                                                                  Signature of patient 
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KEY TO THE MASTER CHART 

 

CSOM-D - Chronic Suppurative Otitis Media 

SOP  - Size of Perforation 

PSITE - Perforation Site 

MEMS - Middle Ear Mucosal Status 

EAC  - External Auditory Canal 

ACB  - Anterior canal bulge 

PTA  - Pure Tone Audiogram 

ABG  - Air Bone Gap 

SG1  - Status of the graft 1st post operative month 

SG6  - Status of the graft 6th post operative month 

REP  - Reperforation 

PRE-OP - Preoperative period 

POST-OP - Postoperative period 

POSTR - Posterior 

ANTR - Anterior 
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