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INTRODUCTION 

 

Chronic otitis media is highly prevalent middle ear disease, especially 

in developing countries like India[1,2]. It is defined as the chronic inflammation of 

the mucoperiosteal lining of the middle ear cleft more than 3 months, which 

includes the middle ear, attic, aditus, antrum, mastoid air cells and eustachian tube, 

and is characterized by a persistent otorrhea, with perforated tympanic membrane 

and conductive hearing loss usually. Broadly classified into 2 types – 

Tubotympanic disease(safe or mucosal) and Atticoantral disease(unsafe or 

squamosal). Mucosal type is the most common infective condition of ear. 

– Tympanoplasty is surgical procedure to reconstruct sound conducting 

apparatus, tympanic membrane, ossicular system with or without grafting.  The 

primary goals of tympanoplasty are:       

 Eradication of the disease 

 To improve or maintain hearing mechanism  

 Establish middle ear cleft ventilation 

 

– For reconstruction of tympanic membrane, different type of  graft materials 

are used. These include temporalis fascia, skin, periostea, dura mater, 

cartilage vein, and fat [3] . The most commonly used is temporalis fascia 

with success rate of 93% to 97% in primary tympanoplasties.[4] 
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–  In the cases of subtotal perforations, atelectatic ears, retraction pockets, 

mastoid surgeries - the long term results of temporalis fascia as a graft 

material is not satisfactory.  

– In this situation, cartilage[33] can be used as a grafting material, especially 

for repairing large perforations, scutum defects, for preventing or correcting 

the failure of previous procedures associated with chronic Eustachian tube 

dysfunction and atelectatic tympanic membranes.  

– The perceived disadvantage of the cartilage graft is that being thick in 

consistency it may impair the sound conduction. Cartilage has lower 

compliance than fascia and hence, sudden pressure variations is not well 

regulated with a more rigid tympanic membrane.[34] 

– Cartilage has shown to be better graft material, to close perforations and 

gains popularity due to its resistance to retraction, resorption and 

reperforation, even with Eustachian tube dysfunction[5].  

– The stiffness of cartilage that prevents reperforations, but it interferes with 

the sound conduction properties of the tympanic membrane, than temporalis 

fascia[6] conductive hearing mechanism. 

– However, this rigidity can counteract sound conduction properties. For 

optimal acoustic transfer behaviour, the cartilage should be cut as thinly as 

possible.  

– Zahnert et al[7] showed that a tympanic membrane with a large perforation 

that was repaired using a thick cartilage fragment had poor conductivity in 

response to low-frequency sounds, which could be improved by reducing 
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the cartilage thickness. The average thickness of the tragal cartilage 

reported in the literature is 1 mm. 

– Overbosch[8] was the first to describe the microslice technique to improve 

the acoustic properties of a reconstructed tympanic membrane. He cut the 

cartilage using a dermatome into plates with thicknesses of 0.1–0.2 mm.  

– In order to prevent thick cartilage interfering with sound conduction, we 

prefer to slice the tragal cartilage using with a precise mathematical Kurz® 

Precise Cartilage Splitter to achieve a cartilage thickness[9] of less than 

0.5mm for acoustic benefit.  

– This cartilage splitter consists of metallic distance plates of 0.1, 0.2 and 

0.3mm thickness, which give the expected respective thickness of slices.[9] 

– The main aim of the study was to know whether reducing the thickness of 

cartilage can have better compliance, hearing improvement and graft take-

up compared to temporalis fascia.         
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AIMS  OF THE STUDY: 

– To compare the efficacy of two surgical procedures sliced tragal cartilage 

versus temporalis fascia in type 1 tympanoplasty in patients with COM 

(safe/mucosal) disease with small/moderate/ large/ perforation.  

– To assess and compare the surgical outcome in both the groups in terms of  

graft uptake rate and hearing improvement.  

– To find out intraoperative and postoperative morbidity in both groups. 
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DEVELOPMENT OF THE EAR 

The human ear development begins at the fourth week of embryonic 

life.  

External ear  

The auricle develops from auricular hillocks, derived from first and 

second branchial arches. The six hillocks develop in the 6-week of embryonic life. 

The external auditory meatus formed by deepening of the groove between the two 

arches. At the dorsal end of the first branchial groove, the ectodermal cells thicken 

and form the external meatus. These ectodermal cells proliferation forms a meatal 

“plug” that progress medially. Resorption of cells in the centre of this meatal plug 

forms a tube-like structure which becomes ear canal. When complete canalization 

fails to occur that leads to External canal atresia [10]  

 

Middle ear  

The middle ear cavity forms as a lateral extension of the first pharyngeal 

pouch. The proximal end of this extension becomes the eustachian tube. The lateral 

extension joins with the ectoderm of the meatal plug and forms the tympanic 

membrane. From Mesoderm of the first branchial arch, the malleus, incus, anterior 

malleolar ligaments and tensor tympani muscle are derived. From the mesoderm 

of second arch, Stapes, stapedius muscle derived.[11] 
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Inner ear  

It has two components,  

1. Membranous labyrinth - derived from otic placode which is a thickening 

of the ectoderm adjacent to the hindbrain. 

2. Bony labyrinth - derived from the mesoderm and neural crest. 

 

ANATOMY OF MIDDLE EAR CLEFT  

Middle ear cleft consists of         

(i) Tympanic cavity 

(ii) Eustachian tube 

(iii) Mastoid air cell system 

 

TYMPANIC MEMBRANE :  

- Semitransparent, pearly white in colour, thickness of 0.1 to 0.15 mm. 

- Two parts viz. pars tensa and pars flaccida. 

- Elliptical disc shaped :   Vertical diameter  – 9 to 10 mm 

                                        Horizontal diameter – 8 to 9 mm 

- Vibrating surface area  - 55 sqmm 

- Makes angle of 550 with floor of meatus. 

- The Pars tensa which lies inferior to the lateral process of the malleus. and 

the anterior and posterior malleolar folds and form major parts of 

tympanic membrane. 
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3 layers :    

 Outer epithelial layer which is continuous of EAC skin 

 Middle fibrous layer – spider web arrangement of radial and circular 

fibres (parabolic & transverse) 

 Inner mucosal layer 

  

- Peripheral part thickened, forms fibrocartilaginous ring attached to 

tympanic sulcus i.e., tympanic ring of temporal bone 

- Pars flaccida/ Shrapnell’s membrane - Sulcus deficient posteriorly, fibrous 

layer absent  and consists of irregularly arranged collagen and elastic 

fibres.[12] 

-  Located above the lateral process of malleus, occupying notch of rivinus. 

ARTERIAL SUPPLY: 

Internally : 

(a) Twigs from Middle meningeal artery. 

(b) Vascular circle at periphery –  

Anterior tympanic artery of maxillary artery. 

Posterior tympanic artery of posterior   auricular artery. 

Ascending pharyngeal anastomosis. 

Externally:   Arteria manubrii- uncertain origin 
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VENOUS DRAINAGE: 

      Superficial part -External jugular vein 

      Deep part - Transverse sinus and dural venous plexus around ET 

NERVE SUPPLY: 

(a) Internally/ Medial surface -  tympanic plexus of IX nerve 

(b) Externally – Anterior portion - Auriculotemporal (V3) 

                    Posterior portion – Auricular branch of vagus nerve   

 

                                            Fig 1 : Normal Tympanic membrane – Left ear                                                                                                                     

MIDDLE EAR – BOUNDARIES : 

ROOF :   

           - Tegmen tympani – petrous and squamous part of temporal bone 

separating it from middle cranial fossa. 

FLOOR :  

           -Thin plate of bone separating from jugular bulb. Occasionally, the bony 

floor is dehiscent. An opening – inferior tympanic canaliculus is present at the 
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junction of floor and the medial wall for entry of Jacobson br. of 

glossopharyngeal nerve to middle ear 

ANTERIOR WALL :  

 Upper part is pneumatized and houses supratubal recess. 

4 OPENINGS :- 

  (i) Canal of Huguier – chorda tympani escapes the  middle ear. 

       (ii) Canal for tensor tympani muscle. 

 (iii)Tympanic orifice of eustachian tube. 

 (iv)Glasserian fissure – Tympanic artery and Anterior  malleolar ligament 

 Lower part related to a thin bone of the carotid canal. This is pierced by 

superior and inferior cartico tympanic nerves and tympanic branches of ICA 

- The septum between tubal orifice and canal for tensor tympani prolonged 

backwards along medial wall cavity as shelf of bone processus 

cochleariformis – forms a pulley around tensor tympani tendon turns 

abruptly to insert into the handle of malleus. 

 

POSTERIOR WALL :  

Main structures are :     

- Aditus to antrum of mastoid – opening between epitympanic recess and 

antrum. 
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- Fossa incudis   is a small depression, which houses the short process of the 

incus and its suspensory ligament. 

- Pyramidal eminence - Below the fossa incudis and medial to the opening 

of the chorda tympani nerve is the pyramid, a small hollow conical 

projection with its apex pointing anteriorly. This houses the stapedius 

muscle and tendon, which inserts into the posterior aspect of the head of 

stapes.  

- The facial recess  is a groove which lies between the pyramid and facial 

nerve and the annulus of the tympanic membrane, therefore, bounded 

medially by the facial nerve and laterally by the tympanic annulus, with the 

chorda tympani nerve running obliquely through the wall between the two 

- The sinus tympani is a posterior extension of the mesotympanum into the 

posterior wall and lies deep to the facial nerve, pyramid and stapedius 

muscle and is probably one of the most inaccessible sites in the middle ear. 

The medial wall of the sinus tympani becomes continuous with the posterior 

portion of the medial wall of the tympanic cavity in the retrotympanum, and 

it is bounded superiorly by the ponticulus and inferiorly by the subiculum.  

 

MEDIAL WALL : 

The medial wall separates the tympanic cavity from the internal ear.  

The promontory is a rounded elevation covering part of the basal coil 

of the cochlea and usually has small grooves on its surface containing the 

tympanic plexus. 
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The oval window lies behind and above the promontory is nearly 

kidney-shaped opening that connects the tympanic cavity with the vestibule, but 

which in life is closed by the footplate of the stapes and its surrounding annular 

ligament. 

The round window niche lies below and a little behind the oval window 

niche from which it is separated by a posterior extension of the promontory 

forming a bony ridge called the subiculum. Another ridge of bone – the ponticulus 

leaves the promontory above the subiculum and runs to the pyramid on the 

posterior wall of the cavity. 

The facial nerve canal (or Fallopian canal) runs above the promontory 

and oval window in an anteroposterior direction.  

The facial nerve canal is marked anteriorly by the processus 

cochleariformis, a curved projection of bone, concave anteriorly, which houses the 

tendon of the tensor tympani muscle as it turns laterally to the handle of the 

malleus.  

The dome of the lateral semicircular canal is the major feature of the 

posterior portion of the epitympanum, lying posterior and extending a little lateral 

to the facial canal.  

In front and a little below this, above the processus cochleariformis, 

may be a slight swelling corresponding to the geniculate ganglion, with the bony 

canal of the greater superficial petrosal nerve running for a short distance 

anteriorly. 
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LATERAL WALL : 

The lateral wall is formed by the bony lateral wall of the epitympanum 

(outer attic wall/scutum) superiorly, tympanic membrane centrally and the bony 

lateral  wall of the hypotympanum inferiorly.  

3 holes : 

Petrotympanic fissure - receives anterior malleolar artery, anterior 

tympanic branch of maxillary artery. 

Anterior canaliculi/Canal of huguier/iter chordae posterius - chorda 

tympani carrying taste sensation from anterior 2/3rds tongue, enters tympanic 

cavity.  

Posterior canaliculi/iter chordae anterius – chorda leaves tympanic 

cavity. 

TYMPANIC CAVITY : 

Biconcave disc shaped and measures 15mm above downwards and 

13mm from behind forwards 

3 parts :  

(A) Epitympanum/Attic : lies above the level of short process of malleus, 

within notch of rivinus. 

Bounded by :  

Roof – Tegmen tympani [Petrosal and squamous temporal bone] 

Anterior – Tympanosquamous suture line 
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Posterior – Tympanomastoid suture line 

Laterally – Pars flaccida , scutum (outer attic wall) 

Medially – Medial wall of mesotympanum above level of facial canal, 

ampullated ends of superior and lateral SCCs 

Contents : 

(i) Head of malleus 

(ii) Body of incus 

     (iii) Associated ligaments/ mucosal folds 

COG – Bony ridge hanging from tegmen anterior to head of malleus. 

 

           Above and posterior to processus cochleariformis. 

            Divides anterior epitympanum from rest of epitympanum 

Anterior epitympanum:  

- “Supratubal recess” 

- Common site for attic cholesteatoma and its recurrence 

- Pars flaccida (lateral wall of epitympanum) – prone for retractions 

because of negative middle ear pressure as middle collagen layer 

absent 
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Epitympanum communicates with mesotympanum via 2 openings in mucosal 

folds – Anterior isthmus tympani and posterior isthmus tympani 

(B) Mesotympanum : 

 Mesotympanum consists of posterior tympanum, mesotympanum proper 

and protympanum.  

 Lies medial to TM, between horizontal plane drawn at top and bottom of 

edges of tympanic membrane 

 Eustachian tube exits from anterior aspect 

CONTENTS : 

   - Stapes  

    -Long process of incus 

    -Oval and round window 

Posterior tympanum – divided into four sinuses in relation to second 

genu/vertical segment of facial nerve and pyramidalis process. 

 Two sinuses lateral to facial nerve are facial recess and lateral sinus. 

 Facial recess lies superior to pyramidalis process, lateral to facial nerve 

and medial to the chorda tympani. 

 Lateral sinus lies inferior to pyramidalis process, lateral to facial nerve, 

and medial to annulus. 



15 
 

Two sinuses that are medial to the facial nerve are posterior tympanic sinus and 

sinus tympani. 

 Posterior tympanic sinus lies medial to facial nerve and pyramidalis 

process, superior to the ponticulus and posterior to footplate. 

 Sinus tympani is medial to the facial nerve, inferior to ponticulus and 

superior to subiculum 

(C) HYPOTYMPANUM :  

- Middle ear cavity below the level of bony ear canal 

- Contains group of air cells inferior to labyrinth and extending anterior to 

cochlea  

- Jugular bulb posteriorly  

 

- ICA anteriorly in medial wall      separated by thin plate of bone – 

CROTCH/JUGULOCAROTID crest 

- If floor is dehiscent – bulb exposed, which is closely related to inferior part of 

tympanic fibrous annulus – when elevated resulting in bleeding. 

(D) PROTYMPANUM : 

- Portion of middle ear around tympanic orifice of eustachian tube’ 

- Lies inferior to canal for tensor tympani  

- Internal carotid artery passes inferomedial to bony eustachian tube covered by 

thin plate of bone 
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CONTENTS : 

o 3 Ossicles 

o 2 Muscles 

o Chorda tympani nerve and tympanic plexus 

OSSICLES: The three ossicles (malleus, incus, stapes) serve to transmit sound 

energy from the tympanic membrane to the inner ear [13] 

  

Fig 3 : Middle ear ossicles 

Malleus: 

- Largest ossicle – 9mm length  

- Has head, neck, handle/manubrium. 

- Head lies in the epitympanum suspended by superior ligament from 

tegmen. Head has saddle shaped facet on posteromedial surface which 

articulated with body of incus(synovial joint).  

- 2 process – (i) Lateral process – forms a prominent landmark on TM and 

receives anterior and posterior malleolar folds from the annulus.  
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                   (ii) Anterior process – anterior malleolar ligament arises and 

inserts into petrotympanic fissure. 

- The malleus handle is buried in fibrous layer of TM.[20] runs downward 

medially and slightly backwards. 

- The malleus is held in place by five ligaments, one articulation, the tensor 

tympani tendon, and the tympanic membrane. Three of the five ligaments 

have a suspensory function. They are:  

o The anterior suspensory ligament  

o The lateral suspensory ligament  

o The superior suspensory ligament [13] 

Incus: 

- Incus articulates with malleus 

- Has body and 2 processes 

- Body lies in the epitympanum and has a cartilage facet for malleus and is 

suspended by superior incudal ligament and attaches to tegmen tympani 

- Short process – projects backward from the body to lie in fossa 

incudis(attached via short suspensory ligament)  

- Long process – descends into mesotympanum behind and medial to 

handle of malleus and its tip has a small medially directed lenticular 

process – which articulates with stapes head. 
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Stapes: 

- Stirrup shaped. Has head, anterior and posterior crura, foot plate 

- Head has a synovial articulation with lenticular process of incus 

- 2 crura – arise  from lower part of neck. Anterior is thinner and less 

curved than posterior 

- Footplate where both crura joins, which usually has a convex superior 

margin, an almost straight inferior margin and curved anterior and 

posterior ends. 

- The average dimensions of the footplate are 3 mm long and 1.4 mm wide, 

and it lies in the oval window where it is attached to the bony margins by 

the annular ligament 

MUSCLES: 

STAPEDIUS :  

 Arise from the apex of the pyramid and from the downward 

continuation of canal in front of descending portion of the facial nerve and inserts 

into stapes. It is supplied by a small branch of the facial nerve. 

 

TENSOR TYMPANI MUSCLE: 

   This is a long, slender muscle arising from the walls of the bony canal 

lying above the Eustachian tube, also arise from the cartilaginous portion of the 

Eustachian tube and the greater wing of the sphenoid and passes backwards into 

the tympanic cavity where it lies on the medial wall,  below the level of the facial 

nerve. This hooks around the processus cochleariformis[18] and insert into the 
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medial aspect of the upper end of the malleus handle. The muscle is supplied from 

the mandibular nerve by way of a branch from the medial pterygoid nerve. 

  

CHORDA TYMPANI : 

This branch of the facial nerve enters the tympanic cavity from the 

posterior canaliculus at the junction of the lateral and posterior walls. It runs across 

the medial surface of the tympanic membrane between the mucosal and fibrous 

layers and passes medial to the upper portion of handle of malleus above the tensor 

tympani tendon and leaves via anterior canaliculus and joins petrotympanic 

fissure. 

 

TYMPANIC PLEXUS: 

The tympanic plexus is formed by the tympanic branch of the 

glossopharyngeal nerve (Jacobson’s nerve) and by caroticotympanic nerves, which 

arise from the sympathetic plexus around the internal carotid artery and forms a 

plexus on the promontory and provide the branches to the mucous membrane 

lining the tympanic cavity, Eustachian tube and mastoid antrum and air cells. The 

plexus also provides branches to join the greater superficial petrosal nerve and the 

lesser superficial petrosal nerve that contains all the parasympathetic fibres of the 

glossopharyngeal nerve. 
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MASTOID REGION : 

 At birth the mastoid has a single cavity consisting of the antrum and small 

adjacent mastoid. It occupies a superficial position and is surrounded by 

diploic bone. In adult life, the normal mastoid may be fully pneumatized, 

diploic, or sclerotic.  

 The anterolateral portion of the mastoid arises from the temporal bone’s 

squamous portion, the posteromedial portion, including the mastoid tip, 

arises, from the petrous part.  

 In most mastoids, the plane of junction of these two parts is marked 

internally by an incomplete plate of bone, the petrosquamous septum, also 

known as Koerner’s septum. The mastoid antrum area is a large superior 

central space which communicates with the epitympanic space of the 

middle ear via the aditus ad antrum[14,15]. 

 It is the largest and permanent air cell of mastoid. It is about 1ml in volume, 

14mm long, 9mm tall and 7mm wide.  

 Lateral wall corresponds to squamous portion of temporal bone, supra 

meatal triangle or Mc. Ewen’s triangle. 

 Boundaries of the Mc. Ewen’s triangle :  

 Superiorly by supramastoid crest, 

 Anteriorly by the posterior canal wall and 

 Posteriorly by the vertical tangent along the posterior margin of the 

external auditory meatus.  
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 This area can be palpated through the cymba concha. 

 

                 Fig 2   :    RELATIONSHIP OF MASTOID ANTRUM 

 

EUSTACHIAN TUBE : 

- The Eustachian tube is a dynamic channel that links the middle ear wih the 

nasopharynx.  

- In adults, it is about 36 mm in length. It runs downwards from the middle 

ear at 45° and is turned forwards and medially. The lateral third is bony and 

arises from the anterior wall of the tympanic cavity. This joins a medial 

cartilaginous part, which makes up two-thirds of the tubal length, just after 

its narrowest portion, called the isthmus. The tube is lined with respiratory 

mucosa containing goblet cells and mucous glands. 

- The bony portion is about 12 mm long and is widest at its oval-shaped 

orifice in the anterior wall of the tympanic cavity. It runs through the 

squamous and petrous portions of the temporal bone, gradually tapering to 

the isthmus. 
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- The cartilaginous part of the tube is about 24 mm long and consists of a 

fibrocartilaginous skeleton to which are attached the peritubal muscles. In 

the nasopharynx, the tube opens 1–1.25 cm behind and a little below the 

posterior end of the interior turbinate. The opening is almost triangular in 

shape and is surrounded above and behind by the torus.  

- The normal eustachian tube is closed at rest. Intermittent active 

dilation(opening) of the tube maintains near-ambient pressures in the 

middle ear. Therefore, middle ear pressure is largely regulated by the 

exchange of gas between the middle ear and nasopharynx that accompanies 

eustachian tube opening. 

- Muscles of the auditory tube: 

                                   1. Tensor tympani 

                                   2. Salphingopharyngeus  

                                   3. Levator veli palatini muscle. 

 

THE MUCOSA OF THE TYMPANIC CAVITY : 

The middle ear mucosa is ciliated mucus-secreting respiratory 

epithelium, ciliated columnar epithelium in anteroinferior part and ciliated 

cuboidal in posterior aspect. 

Three distinct mucociliary pathways identified – epitympanic, 

promontorial and hypotympanic, the latter being the largest.  

The mucosal folds also cover the tendons of the two middle ear muscles 

and carry the blood supply to and from the contents of the tympanic cavity. These 
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folds separate the middle ear space into compartments. As a result, the only route 

for ventilation of the epitympanic space from the mesotympanum is via two small 

openings between the various mucosal folds – the anterior and posterior isthmus 

tympani.  

The Prussak space is found between the pars flaccida and the neck of 

the malleus, bounded by the lateral malleolar fold. This space can play an 

important role in the retention of keratin and subsequent development of 

cholesteatoma.  
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ANATOMY OF TEMPORAL BONE 

Composite structure consisting of Squama, Mastoid process, Petrosa, 

Tympanic bone, styloid process. 

Squamous Portion: 

 Forms the lateral wall of MCF and interfaces with parietal bone superiorly 

and zygomatic process and sphenoid anteriorly. 

 Its external surface is smooth and convex and gives attachment to the 

temporalis muscle; zygomatic process arises from the lower portion of the 

squama and its lateral surface is convex and lies beneath the skin and 

subcutaneous tissue. 

 The medial surface of the zygomatic process gives origin to the masseter 

muscle.  

 The anterior portion of the zygomatic process articulates with the 

zygomatic bone and its posterior portion is divided into an anterior and a 

posterior root. The posterior root of zygoma is continuous with the 

suprameatal crest. The anterior root of zygoma forms the articular 

tubercle of the condylar (glenoid or mandibular) fossa.  

 The internal surface of the squama is grooved by the meningeal vessels & 

lateral surface by middle temporal artery. 

Mastoid Portion : 

 It gives attachment to the sternocleidomastoid, splenius capitis, and 

longissimus capitis muscles. 



25 
 

 It is marked on its medial surface by a groove, the mastoid notch or 

digastric groove, which gives attachment to the posterior belly of the 

digastric muscle. 

 The intracranial surface of the mastoid presents a deeper groove, the 

sigmoid sulcus, that contains part of the transverse sinus. 

 The mastoid process contains the mastoid cells, that vary greatly in size 

and number. The largest of these cells is the tympanic antrum which 

communicates with the epitympanum (attic), situated by way of the aditus 

ad antrum. 

Tympanic bone : 

 Forms the anterior, inferior and parts of posterior wall of EAC.  

 It interfaces with  

 Squama -> tympanosquamous suture line, 

 Mastoid -> tympanomastoid suture line, traversed by Arnold’s nerve. 

 Petrosa -> petrotympanicfissure, traversed by the chorda tympani nerve, 

anterior process of the malleus, and anterior tympanic artery 

 

Petrous Portion 

The petrous pyramid lies between the sphenoid bone anteriorly and the 

occipital bones. It is a highly dense bone containing the sensory organs of the inner 

ear. The petrous portion of the temporal bone can be seen from the superior, medial 

and posterior view. 
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Important landmarks seen on : 

Superior view 

Marked by 

1. Arcuate eminence (corresponds to superior semicircular canal) 

2. meatal plane (IAC) 

3. foramen spinosum 

4. facial hiatus 

The petrous apex is indicated by transition of petrous to intracranial 

portion of internal carotid artery, bony end of Eustachian tube orifice and 

trigeminal ganglion in meckel’s cave. 

Medial view 

Features the Porus acousticus of the IAC, and internal carotid foramen 

by which ICA exits the temporal bone 

Posterior view 

Delimits the Posterior cranial fossa and lies between superior and 

inferior petrosal sinuses. 

Marked by porus acousticus, operculum and subarcuate fossa, 

endolymphatic fossette cradling the endolymphatic sac – key anatomic features. 

 

Inferior view 

Forms a portion of the skull base, interfaces with sphenoid and occipital 

bones.   Important landmark being the jugular fossa, housing jugular bulb 

separated from ICA by jugulocarotid crest.  
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The aperture of the inferior tympanic canaliculus, traversed by the 

inferior tympanic artery and the tympanic br. of the glossopharyngeal nerve 

(Jacobson’s nerve), is sited in the jugulocarotid crest 

The groove for the inferior petrosal sinus can be seen near the petrous 

apex.  

The stylomastoid foramen of the facial nerve is located just posterior to 

the styloid process.  

The jugular foramen is of particular importance in skull base surgery as 

it is traversed by the glossopharyngeal (ninth), vagus (tenth), and spinal accessory 

(eleventh) cranial nerves as they exit the skull. 

The hypoglossal canal, located in the anterior portion of the occipital 

condyle and anteroinferior to the jugular foramen, carries cranial nerve XII 

The cochlear aqueduct, carrying the periotic (or perilymphatic) 

duct, is an important landmark for the neurootologist. 
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The eustachian tube has at least three physiologic functions: 

o Protecting the middle ear from nasopharyngeal pressure changes 

and secretions,  

o Draining middle ear secretions into the nasopharynx, and  

o Ventilating the middle ear to equilibrate pressure with ambient 

atmospheric pressure  

 

PHYSIOLOGY OF HEARING : 

The sound conducting system in human beings, extends from pinna to 

organ of corti. The sound is collected by the pinna, and external auditory canal 

transmits the sound to the tympanic membrane. The impedance matching 

between air in the external canal and cochlear fluid, is helped by middle ear. The 

middle ear transmits sound through ossicle, oval window and thereby 

maintaining a phase difference between the round and the oval windows. This is 

also necessary for the movement of the cochlear fluid. Middle ear also guards the 

cochlea, from loud sounds[21]. 
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PHYSIOLOGY OF MIDDLE EAR: 

 IMPEDANCE MATCHING : The difference between the impedance 

of air and the impedance of fluid is great; thus, in the transmission of sound energy 

from Air to Fluid medium, there would be a 99.9% loss which is approximately 30 

dB loss. The above loss can be overcome by impedance matching, which allows 

optimum sound energy transmission [16].   The major transformer mechanisms in 

middle ear include (complex): 

   3 stages : 

o Provided by ear drum 

o Provided by ossicles 

o Provided by difference in area between tympanic membrane and 

stapes   footplate 

CANTENARY LEVER : 

The curved structure of the head of the tympanic membrane acts as a 

cantenary lever which when it is stretched, exerts a large force at its point of 

attachment. As the fibrous annulus is immobile, sound energy applied at the 

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

OSSICULAR LEVER : 

It refers to the lever action produced due to the different lengths of the 

malleus and long process of incus around the axis of rotation of the ossicles, which 

is an imaginary line joining the anterior malleal ligament to the incudal ligament 

which anchors the short process of incus.  This pressure gain as a result of the area 
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ratio and the ossicular lever , can be quantified and measured by the ratio of sound 

pressure in the vestibule to that of the sound pressure within in the external 

auditory canal . 

 

 

AREA RATIO / HYDRAULIC LEVER : 

The sound pressure that is collected over the large area of the tympanic 

membrane and transmitted to the smaller stapes footplate area results in an increase 

in the force that is proportional to the ratio of the area 

MIDDLE EAR TRANSFORMER : 

1. Catenary lever       -     Force acting on TM/Malleus           -   2.0 

2. Ossicular lever      -      Force acting on malleus/stapes       -   1.15 

3. Areal ratio           -      Area of TM/ Area of foot plate       -   21.0 

4. Total lever advantage - Force acting on footplate/Force acting on TM – 48.3                                
                                                                                                               34.0 db                                                      

 

Bone Conduction : 

Bone conduction hearing is by following mechanisms: 

1. Inertial or translatory mechanism - The skull bones are also vibrated. by the 

sound waves. The three ossicles are lagging behind the vibration of the skull 

bones due to inertia. This results in stapes footplate vibration with respect to 

oval window.  
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2. Compressional mechanism - Vibration of the skull in response to the sound 

causes vibration of bony labyrinth. The movements of the cochlear fluid are 

caused by the alternate compression and the decompression.  

3. Effect of mandible - The mandible lags behind the vibration of the skull due to 

the inertia of mandible. Head of the mandible produces vibration in the external 

ear canal. These vibrations are further transmitted by air conduction route to 

cochlea. This inertial mechanism mainly account for hearing. 

The internal component of bone conduction is due to the lag of the 

conduction apparatus in following the vibration of the skull, thus creating a relative 

movement of the stapes on oval window. This movement is important between 500 

and 2000 Hz. Fixation or interruption of the ossicular chain reduces this energy 

transfer and causes falsely depressed scores on bone conduction testing. 

The middle ear acts as a low – pass filter, allowing frequencies below 

the network resistance of 1000 Hz to pass while attenuating higher frequencies at 

a 16dB octave slope 
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CHRONIC OTITIS MEDIA: Chronic otitis media is a long standing 

inflammation of mucoperiosteal lining of the middle ear cleft with perforation of 

the tympanic membrane and persistent discharge lasting more than 12 weeks. The 

incidence of chronic otitis media is increasing trend in many developing countries 

and single most important cause of hearing impairment in rural population.  

 

CLASSIFICATION OF CHRONIC OTITIS MEDIA 

1. Active (Mucosal) COM   -  Permanent defect of the pars tensa with an 

inflamed middle ear mucosa which produces mucopus that may discharge. 

2. Inactive (Mucosal) COM -  Permanent perforation of the pars tensa but 

the middle ear mucosa is not inflamed. 

3. Active (Squamous) COM    -  Cholesteatoma - Retraction of pars flaccida 

or tensa that has retained squamous epithelial debris and is associated with 

inflammation and the production of pus, often from the adjacent mucosa.                          

4. Inactive (Squamous)COM     -  Retraction of pars flaccida or pars tensa 

(usually poterosuperior) which has the potential to become active with 

retained debris. 

5. Healed otitis media -  Thinning and/ or local or generalized opacification 

of the pars tensa without perforation or retraction 
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CHRONIC OTITIS MEDIA – MUCOSAL TYPE : It  remains localized to the 

anteroinferior part of the mucosa of middle ear cleft, characterized by profuse, 

mucoid/mucopurulent, odorless discharge with mild to moderate conductive 

hearing loss.   Causative organisms:  Streptococcus pneumoniae type III, 

Pseudomonas aeruginosa, Methicillin resistant Staphylococcus aureus, Klebsiella 

pneumoniae and Proteus species are common bacteria, Anaerobes and fungus may 

grow simultaneously. Pathophysiology:  Chronic otitis media presented by an 

acute episode of infection which cause irritation of middle ear cleft mucosa and 

leads inflammation. Chronic inflammation with in the mucosa of the middle ear 

with varying degrees of edema, submucosal fibrosis, hypervascularity and 

infiltration with lymphocytes, plasma cells and histiocytes. The middle ear 

epithelium undergoes metaplasia of respiratory type because of persistent 

inflammation and it becomes glandular type. This leads to increased secretions and 

persistent ear discharge & eventually cause permanent perforation of the TM,  

middle ear mucosa ulceration with proliferation of blood vessels, fibroblast and 

inflammatory cells. This manifests as granulation tissue and polyp, cholesterol 

granuloma and ossicular erosion. 

- The perforations of the tympanic membrane are described into 2 categories 

attic perforation and pars tensa perforation.  

- The pars tensa perforation divided into central and marginal perforation. 

Central perforations defined as perforation in the pars tensa and are 

circumferentially surrounded by residual pars tensa. Marginal perforations 
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have no remnants of tympanic membrane adjacent to the bone of the 

posterior canal wall.  

-  

Types of perforations and their significance : 

1. CENTRAL PERFORATION: This involves pars tensa of TM, commonly seen 

in tubo tympanic variety of COM, occupying an area equal to one, two, three, 

or four quadrants of pars tensa being there by classified as small, medium, 

large, or subtotal perforations. The rim of residual TM should always surround 

the perforations. The are described as central, anterior, subtotal and posterior 

perforations. 

2. MARGINAL PERFORATION: Is one where one side of the perforation lies on 

the bony annulus. This is commonly seen in unsafe type of COM in the postero 

superior region of TM involving pars tensa 

3. ATTIC PERFORATION: Is seen in pars flaccida associated with unsafe type of 

COM and cholesteatoma. Sometimes the area of cholesteatoma may be 

marked by granuloma.  

 

Fig 4 :TYPES OF PERFORATION SEEN IN CHRONIC OTITIS MEDIA 



35 
 

Clinical features:  

Two important symptoms are otorrhoea and hard of hearing.  

The nature of the otorrhoea is helpful in describing the specific type of 

chronic otitis media. Profuse, intermittent, non-foul smelling, mucoid drainage is 

commonly noted in chronic otitis media mucosal disease. Blood stained drainage 

is noted with polyps and granulation tissue.  

The degree of hearing loss will depend on the size and the location of 

the TM perforation and the status of the middle ear.  

Pain is unusual with chronic otitis media and indicates either a reactive 

external otitis or the possibility of a developing intratemporal or intracranial 

complication.  

Tympanosclerosis also arises due to chronic inflammation with  mild 

changes in the tympanic membrane, but may involve the middle ear. As a result, 

stapes footplate or other ossicles may become fixed.  

INVESTIGATIONS : 

Audiological assessment done by pure tone audiometry for air and bone 

conduction in order to evaluate and document[22] 

       1. The degree of hearing loss 

       2. Type of hearing loss 

       3. To determine the Air Bone Gap 

Perforations of the tympanic membrane can account for 15 - 20 dB of 

conductive hearing loss. When perforations are accompanied by ossicular chain 
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damage, can increase to 30 -50 dB. Finally, the ossicular chain discontinuity with 

an intact tympanic membrane can account for 55-65 Db.  

Speech discrimination testing is very much useful. Specifically, speech 

reception thresholds can help to determine whether a patient is a candidate for 

middle ear reconstructive surgery.  

Imaging : 

HRCT scanning in both the coronal and axial planes of the temporal 

bone is recommended in the pre-operative evaluation, helps to assess the extent of 

disease, pneumatization of  mastoid, which may influence the surgical approach, 

any erosion of the bony labyrinth, the tegmen tympani or the facial canal. 

Bacteriology: 

Bacteriological cultures with antibiotic sensitivity and fungal cultures 

are of potential value only when the ear is active or if there are infective 

complications.  

 

Management : 

AURAL TOILET 

The initial stage in management is thorough aural toilet. This is most 

effectively carried out with a microscope and suction which also allows accurate 

assessment of the extent of ear pathology.  

TOPICAL MEDICATION 

Topical antibiotics with steroids, dry mopping in combination with a 

topical saline solution or topical aluminium acetate solution. 
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Gentamicin or neomycin, now topical quinolone, has been the most 

popular topical agents.  

SURGERY : 

In those cases that do not become inactive on medical management, 

surgery is required to heal the ear. Those cases that become inactive should have 

closure of the perforation 

 ‘Myringoplasty’ to prevent recurrence of activity, together with 

ossiculoplasty if appropriate. 

Myringoplasty 

Myringoplasty is defined as “an operation in which the reconstructive 

procedure is limited to repair of a tympanic membrane perforation.” 

Though it is preferable to make active ears inactive before surgery, this 

is not always possible, and surgery should not be postponed because of this.  

 

Tympanoplasty : 

Definition of tympanoplasty : “A procedure to eradicate disease in the middle 

ear and to reconstruct the hearing mechanism, with or without tympanic 

membrane grafting”[36] 

 This operation can be combined with either an intact canal wall (ICW) or 

a canal wall down (CWD) mastoidectomy to eradicate disease from the 

mastoid area.  

 Tympanoplasty with or without mastoidectomy is indicated for chronic 

ear disease processes such as tympanic membrane perforations resulting 
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from previous middle ear infections, atelectatic tympanic membranes, 

retraction pockets, cholesteatomas, tympanosclerosis, and chronic otitis 

media with effusion or mastoid cholesterol granuloma. 

 

Wullstein described 5 types of tympanoplasty in 1956[17] 

Type I: Only tympanic membrane perforation & ossicles are intact. Graft is placed 

in contact with the malleus handle. It is also known as Myringoplasty.  

Type II: Malleus is eroded. The graft is placed over the incus (Incudopexy) or 

remnant of malleus.  

Type III: Both the malleus and incus are absent. The graft is placed over an intact 

mobile stapes. It is called Myringostapediopexy or collumella 

tympanoplasty. It produces a shallow middle ear and columella effect.  

Type IV: Here suprastructure of stapes is eroded, but the foot plate is mobile. Here 

the foot plate is left exposed to the sound waves and the graft is placed 

to shield the round window. A small middle ear (cavum minor) is thus 

created.  

Type V: There is fixation of stapes foot plate but with a functional round window. 

A window is created. on the lateral semicircular canal and it is covered 

with a graft, is called fenestration operation. The sound wave reaches the 

inner ear through the lateral semicircular canal 
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Fig 5 : Types of tympanoplasty 

Aural polyps : 

In some cases, aural polyps are found protruding from the middle ear 

can  removed with suction or aural forceps using microscopic vision. Cauterization 

of polyps with silver nitrate may be helpful, followed by topical treatment. If this 

requires an anaesthetic, it would seem more efficient to perform the definitive 

surgery at the same time whenever possible. 
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Role of adjuvant cortical mastoidectomy 

Many authors suggest that a cortical mastoidectomy should be carried out at the 

same time as myringoplasty in active ears.  

GRAFT MATERIALS : 

- Autograft – graft from same person 

- Homograft/Allograft – graft from another person 

- Xeno/Hetero graft – from animals 

- Isograft – genetically identical persons 

- From non biological materials 

AUTOGENOUS GRAFTS USED : 

- Temporalis fascia 

- Tragal / Conchal perichondrium 

- Tragal / Conchal cartilage 

- Periosteum 

- Vein 

- Subcutaneous tissue, fascia lata, fatty tissue 

- Ear canal skin, heterotopic skin   

TEMPORALIS FASCIA: 

Temporalis fascia was first used in myringoplasty by Ortegren in 1958-59, 

Heermann (1961) and Storrs (1961) 

 It is an extension of deep fascia in neck, covers temporalis muscle  
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 2 layers of fascia -  Superficial – between superior & anterior auricular 

muscles, loose areolar tissue not strong enough. 

                             -  Deeper – strong & aponeurotic. 

ADVANTAGES OF TEMPORALIS FASCIA : 

1. It is easy to harvest, available from same surgical site. 

2. It can be used as onlay, intermediate or underlay graft. 

3. For primary operation, there are no size limitations. 

4. Fascia is quite similar to tympanic membrane with low basal metabolic rate. 

5. For reconstruction of the tympanic cavity and ear canal, fascia is the only 

suitable autogenous material, because of its size. 

DISADVANTAGES OF TEMPORALIS FASCIA : 

 Can eventually become thin and atrophic. It lacks elasticity and resistance 

to pressure changes in the external ear canal. 
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Harvesting :   

o Myringoplasty – Area superior to helix - Inferior incision made 0.5 

cm superior to lower attachment of muscle for harvesting thick fascia 

– for ear drum and canal reconstruction 

o Very large fascia required – separate incision made 2 cm superior to 

helix   

CARTILAGE GRAFTS: 

 The tissue rigidity of cartilage and its resistance to retraction (even with 

ET dysfunction) led to its wide acceptance of its use in middle ear 

reconstruction. 

 Cartilage may be harvested with its attached perichondrium from the 

tragus or the concha. Tragal cartilage – more suitable for larger 

perforation. Tragal >> Conchal as is flatter, less thicker & less convex, 

harvested as that of transcanal/ endaural approach. 

 Also used for middle ear, attic reconstruction, cavity obliteration, 

atelectatic ear and other conditions with increased failure rates – revision 

cases, perforation > 50%, bilateral perforation 

TRAGAL CARTILAGE : 

o Tragus is located below crus of helix, its posterior projection overlaps the 

meatal orifice.  
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o Has type II collagen higher tensile strength. The tragal cartilage is yellow 

fibroelastic cartilage.  

o The cartilage is a relatively avascular tissue. Blood vessels enter through 

the cartilage canal.  

o Each canal contains a small artery centrally surrounded by numerous 

venules and capillaries in periphery.  

o Cartilage cells receive its nutrition by diffusion process from vessels.  

o Cartilage cells–chondrocytes lie in spaces (lacunae) present in matrix. 

Ground substance is made of complex molecules containing proteins and 

carbohydrates (proteoglycans). including chondroitin sulfate, keratin 

sulfate, and hyaluronic acid. The core protein is aggrecan.  

o The proteoglycan molecules are tightly bound. Along with the water 

content, these molecules form a firm gel that gives cartilage its firm 

consistency. This stiffness of the cartilage that prevents reperforations, but 

it interferes with the sound conduction properties of the tympanic 

membrane. 

ADVANTAGES OF TRAGAL CARTILAGE : 

(i)  It is less thicker, flatter than conchal cartilage and easily accessible. 

(ii) Natural curved shaped takes the place of missing annulus – excellent 

anatomic result. 

(iii) Incision made in posterior aspect of tragus – not visible. 

(iv) No cosmetic deformity in spite of large harvest. 
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HARVEST : 

The incision is made most often 2-3 mm medial to tragal dome. 

(cosmetic reasons) it is harvested along the same route as that of the transcanal 

and the endaural approaches 

For small/medium graft – harvested during end aural approach by exposing the 

superior edge of tragus/inferior edge of concha. 

For large piece -   A curvilinear skin 15 mm long incision is made on the posterior 

surface of tragus 3 to 4 mm from the free margin and extended down through 

perichondrium. An iris scissors was used to dissect the cartilage in 

subperichondrial plane, and cartilage graft is excised, leaving the lateral 3mm of 

the cartilage to preserve the shape of tragus 

 

Fig 6 : Large incision is made in one sweep through the skin and the cartilage with perichondrium. 

 

 

 

 

 

Fig 7 : Using a pair of scissors, the extra perichondrial tissue elevated on both sides of tragus 
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Fig 8 : The tragus is first cut along the superior border and then along the inferior border 

 

Fig 9 : Using pincers the tragus is pulled outward and cut along the medial border 

Cartilage advantages over temporalis fascia : 

 More rigid and resistant to pressure changes in EAC.  

 Good long-term survival.  

 Nourished largely by diffusion. Relatively resistant to infection.  

 Feasibility of ossicular reconstruction at the time of grafting.  

 One of the effects of eustachian tube dysfunction in the pediatric 

population is creation of negative pressure in the middle ear cavity, which 

may cause retraction of tympanic membrane with resultant failure of 

tympanoplasties. 

 The effect of this negative pressure can be counteracted by the use of 

cartilage which is more rigid when compared with temporalis fascia.  
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 Tragal perichondrium, fascia lata. are thicker than temporalis fascia. They 

are easy to manipulate in middle ear as they do not fold on itself, thus 

having ideal handling qualities.  

 However, graft preparation time prolongs for tragal perichondrium. 

Normal appearance of translucent neotympanum in the postoperative period  

seen only with temporalis fascia while in tragal perichondrial, neotympanum. 

which was whitish, thicker, and translucent to opaque. 

Techniques of tympanoplasty: 

Underlay technique : 

This is a simpler and commonly used technique. Ideal to repair small 

and easily visualized perforations. Here the graft is placed under the 

tympanomeatal flap which has been elevated.  Major advantage is easy to 

perform with a good success rate.  

Complications of underlay technique: 

Middle ear becomes narrow. Graft may get adherent to promontory. 

Anteriorly graft may loose contact from remnant of tympanic membrane leads to 

anterior perforation.  

Advantages of underlay technique:  

Simple and easy to perform for small size perforation. Extensive 

dissection of anterior meatal skin is to be avoided, thus anterior recess blunting is 

prevented to ensure healing of drum at correct level in relation to fibrous annulus 

and osseous remnant.  
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Disadvantages  

Reduction of middle ear space. Limited bed of raw area for graft 

reception. Difficult graft placement, if perforation extends more anteriorly.  Three 

layer formation of TM is unlikely.  Anterior reperforation and anterior 

tympanomeatal cholesteatoma.  Blunting of anterior tympanomeatal angle.  

Overlay technique: 

For total perforations, anterior perforations, or failed underlay surgery. 

Here the graft material is inserted under the squamous layer of the ear drum. It is 

a tough task to peel only the skin layer away from the tympanic membrane, placing 

the graft in the perforated area and redraping the skin layer.  

Complications of overlay technique  

Blunting of anterior sulcus. Epithelial pearls that is epidermal cyst may 

develop, when squamous epithelium is buried under the graft. Lateralization of 

graft may result in conductive loss. It is prevented by tucking the graft under the 

malleus handle. Anterior recess can be visualized. Anterior overhang can be drilled 

out. Middle ear space not reduced. 

Disadvantages : 

Poor exposure of vital areas of tympanic cavity. Delayed healing. 

Epithelial pearls from remnants of drum epithelium. Lateral displacement of graft. 

Inclusion or residual cholesteatoma. Retraction pocket due to ET dysfunction. 

Due to accumulation and organisation of blood behind the graft, anterior meatal 

recess blunting may occur. 
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Mirko Tos has classified cartilage tympanoplasty into 6 groups[19]:  

1. Underlay palisade method of Heermann  

2. Onlay palisade method  

3. Method of broad palisades  

4. Method of underlay stripes 

5. Method of onlay stripes 

6. Dornhoffer mosaic cartilage tympanoplasty 

 
 
For thinning the cartilage :  

Thickness of graft:     

- Ideal thickness 500-600μm (Stiffness same as TM) 

- Impending Eustachian tube dysfunction : 

 High chances of graft retraction  

 Thicker cartilage > 500 μm stable reconstruction. 
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 METHODS OF THINNING THE GRAFT : 

1. Scalpel  

2. Hildman cartilage clamp  

3. Kurz precise cartilage knife  

4. Huttenbink cartilage guide  

5. Groningen cartilage cutting device. 

Kurz precise cartilage knife : 

 The upper part of two- piece cutting block is positioned at right angles to 

the lower part to illustrate the location of the recess of the cutting block into 

which the cartilage is placed ( Thick arrow – Fig 10)  

 The guiding slits (thin arrow- Fig 10) where the razor blade will be placed.  

 After the placement of the cartilage, the upper cutting block is turned in the 

direction of the curved arrow. 

 

                                 Fig 10 : cutting block 
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 Fig 11 : The razor blade is fixed in the blade holder with screw. 

                                  

Fig 12:  

 

 First the lower and the upper cutting blocks are aligned 

 Then the blade holder with the blade is placed into the slits of 

the cutting block. 

 With sawing movements of the blade in directions of the 

horizontal arrows the cartilage is sliced. 
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Fig 13                                                                                                       Fig 14 

 Distance plates- Metal plates of the same shape and area as the 

recess of the lower cutting block and of thickness 0.1, 0.2, and 

0.3 mm compared with the cartilage of 0.7 mm cut without the 

use of distance plates. (Fig 13) 

 

 The 0.6 mm thick cartilage and a 0.1 mm thick distance 

plate(arrow) are removed from the recess of the cutting block, 

after completion of cutting with the distance plate.(Fig 14) 
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                                       REVIEW OF LITERATURE 

 

The term myringoplasty was introduced in 1878 by berthhold[23] who 

successfully closed TM perforation with full thickness skin graft.  

The term tympanoplasty was first used in 1953 by Wullstein[35] to 

describe surgical techniques for reconstruction of the middle ear hearing 

mechanism that had been impaired or destroyed by chronic ear disease. 

In 1640, a segment of pig’s bladder was used to close the tympanic 

membrane by Marcus Banzar.  

In 1838, James Yearsly[24]
  used small pleget of cotton wool, against the 

perforation.  

In 1853, Toynbee[25] advocated the use of rubber disc with silver wire 

items to assist in its placement.  

In 1887, Blake[26]
 used paper patch. These procedure improve the 

hearing, but not close the perforation  

Roosa[27]
 in 1876 used silver nitrate., bead for cauterization edges of 

tympanic membrane  

In 1952 wullstein[28]
 and zollner used spilt thickness skin graft. House 

advised full thickness skin graft, taken from an area behind the ear. 

In 1958 Heerman[29] used temporalis fascia graft. 

The first ear surgeon to apply cartilage in middle ear surgery was 

Utech[30] (1959) 
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Goodhill[31]
 in 1967 had used autogenous tragal - perichondrium, with 

good success rate.  

In 1978 Ringenberg[32] used fat graft harvested. from ear lobule, 

abdomen and buttocks.  

John L. Dornhoffer[37](1997) did retrospective study to “compare the 

audiological gain, in patients with cartilage tympanoplasty with results in patients 

who underwent revision tympanoplasty, using perichondrium.” Both group of 

patients had undergone type I tympanoplasty, and similar middle ear pathology in 

each groups. The average pre- and postoperative PTA average air-bone gap was 

21.1 dB and 6.8 dB for the cartilage group and 17.9 dB and. 7.7 dB for the 

perichondrium group, respectively. His result shows 100 % take up rate of cartilage 

tympanoplasty compared to 85 % of perichondrium. Analysis of the PTA-ABG as 

a function of percentage of Tympanic membrane, reconstructed showed no 

statistically significant difference in hearing gain between cartilage and 

perichondrium group. [37] 

In Korea LEE HY et al conducted a study of change of middle ear 

mechanics after sliced cartilage type 1 tympanoplasty and compare with fascia 

tympanoplasty.[38] Period of study. 2002 to 2005 and followed up after 6 month. 

They founded there was no statistical. significant between two group in impedance 

audiometry.  

Cabra et al did at randomized controlled trial between 1997 to 2002 in 

general hospital. They allocated 64 patient to cartilage group and 59 patient into 

fascia temporalis group. 1st they analyzed outcome after 24 month anatomical 
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success was 82.26% (51 of 64) in cartilage tympanoplasty and 64.41 % (38 of 58) 

in TM fascia group. The functional outcome comparable between both two[39]. 

In 2013 Adip K. Shetty et al used tragal perichondrium as graft material in type 

1 tympanoplasty with a success rate of 96% in the perichondrium group as 

compared with 92% in the control group[40]. In perichondrium- cartilage group 

shows mean gain in AirBone gap was 16.5 + 7.27 dB as compared to 15 + 7.07 dB 

in temporalis fascia group. In this study there is no statistical significant difference 

in graft taken up and hearing gain between both groups. 

In the study by M. Mohsen Wafaie et al in 2010 shows. Anatomical 

closure of TM perforations in 95% of patients in the cartilage group, and in 90% 

of patients in the temporalis fascia group with value p more than 0.05. The mean 

acoustic gain in two group with no significant statistical difference[41] 

 R. K. Mundra et al (2013)[42] did study to evaluate the results of 

closure of subtotal perforation by tympanoplasty using underlay technique., with 

the perichondrium temporalis fascia graft supported by single sliced cartilage. 

Emily Iacovou et al[43], 2012 to compare the hearing results., and graft 

take up rate in patients undergoing myringoplasty for the reconstruction of the 

tympanic membrane, with the use of cartilage or fascia temporalis. The mean graft 

uptake rate was 92.4 % in the cartilage group and 84.3 % in the fascia temporalis 

group. The obtained audiometric results are comparable to temporalis muscle facia 

group and the rate of reperforation is lower. 
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In 2011 Matthew Yung, Senthilnathan, Vivekanandan and Philip 

Smith study compares outcomes of myringoplasty procedures, using fascia and 

cartilage grafts. The graft integration of fascia and cartilage grafts at 24 months, 

were 84.2% and 80%, respectively. The postoperative AB gaps and audiological 

gains at 24 months were 16.97 dB and 13.63 dB, respectively, in the fascia group 

and 20.63 dB and 12.60 dB respectively in the cartilage group. There was no 

statistical significant difference, in the graft taken up or postoperative audiological 

gain between the two groups. In this study, they pointed out their limitation as very 

low sample size, so interpreted with caution[44]. 

 In 2014 Rajeev Reddy conducted ―study of results. of cartilage-

perichondrium vs temporalis fascia grafting in chronic suppurative otitis media.‖ 

temporalis fascia group showed a good neotympanum about 60 patients (84.5%), 

7 patient (9.85%) had reperforation and 5 (7.04%) had retraction pockets. About 

60 (98.6%) Patients showed a healed Tympanic membrane and only 1 (1.63%) had 

reperforations in tragal cartilage perichondrium group. Patients with temporalis 

fascia graft showed an AB gap of less than 10 dB in 49 (82%) patients and more 

than 10 dB in 11 (18%) patients. AB gap closure with tragal cartilage 

perichondrium was less than 10 dB in 45 (78%) patients and more than 10 dB in 

13 patients (12%). ―Tragal cartilage perichondrium (<0.5 mm) seems to be an 

ideal graft material for tympanic membrane, in terms of postoperative healing and 

acoustic properties[45]. 

In the study by Kazikdas et al, 2007 reported graft acceptance rate 

about 97.5% with palisade cartilage tympanoplasty, for the anatomical closure of 
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subtotal perforations compare with 75% of the fascia group. Regarding acoustic 

gain, they found no statistical difference between  cartilage and fascia groups.[46] 

 Zahnert et al. ( reported that the ideal acoustic thickness of cartilage 

should be approximately 0.5 mm instead.of full thickness of 0.7 to 1 mm to achieve 

better audiological outcome[47] 

 Yakup Yegı̇ n et al between 2009 to 2014 .did comparative ―study 

of temporalis muscle fascia and full-thickness cartilage grafts in type 1 

tympanoplasty ―in 247 patients. in the cartilage tympanoplasty patien.t show 

higher graft take rate 91.3% than fascia tympanoplasty patient 68.9% with 

p<0.001, but audiological gain are not statistically significance, in with full 

thickness cartilage tympanoplasty compare to fascia[48] 

 M M KHAN, S R PARAB conduct.study on sliced cartilage. and 

temporalis fascia myringoplasty. Period of study 2005-2008. On four year follow 

up anatomic closure of perforation 97.5%. in cartilage group, and 82.63% in fascia 

group. Hearing gain comparable.on both group (average AirBone gap 7.10 dB in 

cartilage vs 8.05db in other group)[49] 

Onal et al., agreed with us as he reported functional success higher in 

cartilage group than fascia group, which agree with our results.[50] 

 Also Gamra et al.,  agree with us, as the results showed good functional 

hearing results (ABG <20 dB) in 89% with cartilage graft which is higher than 

temporalis fascia graft of 82.8% with (p =0.005). Thus; post-operative hearing loss 

may be explained by the post-operative changes in the middle ear structures, 

regardless the graft type used for reconstruction. 
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 Mohamad et al., , Yakup et al.,  and Yung et al., were agreed with us 

as they concluded that functional results with cartilage were not different than with 

fascia grafts. 

 Atef et al., also agreed us who compared full thickness tragal cartilage 

graft (1mm) to partial thickness tragal cartilage graft (0.5mm) in tympanoplasty. 

They concluded that slicing the cartilage to half of its thickness added more to the 

technical difficulties without an actual hearing gain. 

However; Khan and Parab, who worked on 233 ears, concluded that 

slicing the cartilage will counteract the disadvantage effect of the full thickness 

graft interfering with the sound transmission. 

Mishiro et al. compared 104 ears treated by tympanoplasty alone with 

a previous group of 147 ears treated by tympanoplasty with mastoidectomy. There 

was no significant difference in tympanic membrane closure rates between groups 

(94% in tympanoplasty alone and 91% in tympanoplasty with mastoidectomy). 

 Balyan et al. reported 81 ears that were actively discharging at the time 

of surgery treated with tympanoplasty without mastoidectomy (53 years) 

andtympanoplasty with mastoidectomy (28 ears). There was no significant 

difference in the graft success rates between these groups (91% and 86% 

respectively).  
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Hall et al. reviewed five studies comparing tympanoplasty with and 

without mastoidectomy and found no evidence that mastoidectomy increases the 

success rate of surgery in these ears.  
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MATERIALS   AND   METHODS 

MATERIAL: 

o  Study design - Prospective randomized interventional study. 

o  Study place  -  Department of ENT Thanjavur Medical College. 

o  Study period - February 2019 to February 2020. 

o  Sample size -  50 patients divided randomly into 2 groups with 25 

patients in each group.   

o  Follow up for 6 months. 

o Ethical clearance was obtained 

o Informed consent from all patients was obtained. 

SELECTION  CRITERIA : 

 INCLUSION CRITERIA : 

o Patients of age between 11 to 50 years. 

o Patients with COM (Mucosal disease/Safe type) with 

medium/large/subtotal perforation with mild to moderate eustachian tube 

dysfunction. 

o Pure conductive hearing loss, intact ossicular chain found pre or per 

operatively. 

o Patients who are willing to participate in the study. 
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EXCLUSION  CRITERIA  : 

o Patients with age less than 11 years or more than 50 years. 

o Patients with COM (squamosal disease/AAD), traumatic perforation. 

o Patients with sensorineural hearing loss, eroded ossicular chain found pre 

or per operatively. 

o Patients who are not willing to participate in study.  

METHOD : 

A sample of 50 subjects of safe type of chronic otitis media were included in this 

study after obtaining their informed written consent. Detailed examination of ear 

done and pure tone audiometry done preoperatively. The air conduction hearing 

loss is assessed by taking the average of hearing loss in decibel at 500Hz, 1000Hz 

and 2000Hz. They were randomly divided into two groups – cartilage and Fascia 

groups with 25 in each group and underwent either cortical mastoidectomy with 

type 1 tympanoplasty or type 1 tympanoplasty alone depending on the activity of 

disease. The data collected from these tests and investigations, were subjected to 

appropriate statistical tests to arrive at the suitable conclusions.  

The    patients  underwent   the  following  evaluations : 

1)  History 

2) General   examination 

3) Systemic    examination 

4) ENT   examination 
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5) Specific   investigations : 

-Aural   swab   culture     and     sensitivity 

-Tuning   fork  test 

- X  ray   both  mastoids 

-  pure   tone   audiometry 

 - CT  temporal   bone 

-Examination under microscope 

    6)  Nonspecific   investigations : 

  -Complete  hemogram 

   -Urine  analysis 

   -Blood  sugar ,  urea,  serum  creatinine. 

7) Assessment   of     the  patient  for   general   anesthesia . 

  

Patients of COM – active stage underwent cortical mastoidectomy with type 1 

tympanoplasty and inactive stages as type I tympanoplasty by post auricular 

approach. 
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CORTICAL MASTOIDECTOMY WITH type 1 TYMPANOPLASTY – 
STEPS : 

1. Post aural skin flap is developed and elevated by making incisions at about 6 O 

clock and 12 O clock positions starting medially about 5mm lateral to the 

fibrous annulus and carried upto bony junction. 

                     

Fig 15: Freshening of margins of perforation                                     Fig 16 : Elevation of tympanomeatal flap  

                                                                                                                         with skeletonizing handle of malleus 

2. Post auricular William Wilde incision is made at the sulcus and temporalis fascia 

is harvested and dry preserved. 

 

Fig 17 & 18: Temporalis fascia harvested by post aural approach 
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3. For tragal cartilage harvest –Skin incision is made 2-3 mm medial to tragal 

dome. An iris scissors was used to dissect the cartilage in subperichondrial plane, 

leaving the lateral 3mm of the cartilage to preserve the shape of tragus 

           

Fig 17 & 18 :  Tragal cartilage harvesting 

For slicing tragal cartilage -  using cartilage slicer to optimal thicknes of 0.5 mm 

                   

                                               Fig 19 & 20 : Slicing tragal cartilage  
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Fig 21 : Sliced cartilage   

3. Exposure of mastoid cortex by retracting soft tissue and the post auricular 

meatal skin flap along with pinna. 

4. Exploration of mastoid antrum, Mac Ewan’s triangle identified and drilling 

continued with mastoid burr, antrum identified and aditus widening done. 

5. Middle ear space is filled with gelfoam and temporalis facia or tragal cartilage 

placed by underlay technique. Aural pack kept. Post auricular wound closed 

in layers. Mastoid dressing done.  

 

Fig 22, 23 (case 1) &  Fig 24 (case 2) : Intra op images showing cartilage grafting by underlay technique  
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Post operative care :  

Patients were advised to take water precautions and avoid vigorous nose 

blowing.  Post aural sutures and  aural pack in the ear canal was removed after 1 

week and antibiotic-steroid ear drops were started then. Patients were kept on oral 

antibiotics for 1 week. The gelfoam was allowed to resolve gradually on its own. 

The operated patients were examined at 1 week, 3 weeks and then 3 months post-

operatively. A PTA was repeated at 3 month once a viable graft was visible and 

patient was asymptomatic.  

                                                     

                                    Fig  25 (case 1 ) &  26 (case 2) : Post operative uptake at 3rd month Cartilage   

 

                                                                    

Fig 27 : Fascia  
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STATISTICAL ANALYSIS: 

 

The collected data were entered in the excel spread sheet and variables 

were coded accordingly. The statistical analyses were performed using Graph pad 

Prism version 5 software. Data were presented as mean with Standard deviation 

for normal distribution/scale data. Data were presented as frequency with 

proportion n(%) for categorical data. Fisher’s exact test was used to compare the 

frequencies between the groups. Unpaired ‘t’ test was used to compare the mean 

between two groups. Paired ‘t’ test was used to compare the pre and post 

parameters in the group. p<0.05 were considered statistically significant.  
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Table 1.  Comparison of age in years between the cartilage and fascia group 

in the study. 

S.No Parameter 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

t 
value 

df p value 

Mean SD Mean SD 

1 Age in years 31.6 10.07 32.4 10.4 0.276 48 0.784(NS) 

 

Data are expressed as mean with SD. Unpaired ‘t’ test was used 

compare the means between the group. NS = Not significant. 
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Table 2.  Comparison of gender distribution between the cartilage and fascia 
group in the study. 

S.No Parameter 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

df p value 

N % n % 

1 Female 12 48 16 64 
1.29 1 

0.393 
(NS) 2 Male 13 52 9 36 

Data are expressed as n with %. Fisher’s exact test was used compare 

the frequency between the group. NS = Not significant. 
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Table 3.  Comparison of frequency distribution of diagnosis between the 
cartilage and fascia group in the study. 

S.No Parameter 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

Df p value 

N % n % 

1 B/L CSOM 9 36 7 28 

0.451 2 
0.799 
(NS) 

2 LT CSOM 9 36 11 44 

3 RT CSOM 7 28 7 28 

Data are expressed as n with %. Fisher’s exact test was used compare 

the frequency between the group. NS = Not significant 
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Table 4.  Comparison of frequency distribution of side of surgery between 
the cartilage and fascia group in the study.  

Data are expressed as n with %. Fisher’s exact test was used compare the 

frequency between the group. NS = Not significant 

 

 

S.No 
Side of 

surgery 

Cartilage 

group (n=25) 

Fascia 

group 

(n=25) 

Chi 

square 

value 

df p value 

N % N % 

1 Left 13 52 14 56 
0.081 1 0.99(NS) 

2 Right 12 48 11 44 
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Table 5.  Comparison of frequency distribution of disease activity between 
the cartilage and fascia group in the study. 

S.No 
Disease 
activity 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

df p value 

N % n % 

1 Active 16 64 17 68 

0.089 1 0.99(NS) 2 Inactive 9 36 8 32 

Data are expressed as n with %. Fisher’s exact test was used compare 

the frequency between the group. NS = Not significant 

 

 

 

 

 

 

 

 

 

Table  
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6.  Comparison of frequency distribution of procedure done between the 

cartilage and fascia group in the study. 

S.No Procedure done 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

Df p value 

N % N % 

1 CM with type1 TP 16 64 17 68 

0.089 1 0.99(NS) 2 Type 1 TP 9 36 8 32 

Data are expressed as n with %. Fisher’s exact test was used compare the 

frequency between the group. NS = Not significant 
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Table 7.  Comparison of otoscopic findings between the cartilage and fascia 
group in the study. 

S.No 
Otoscopic 

examination 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

Df p value 

N % n % 

1 Large CP 5 20 7 28 

0.44 2 
0.803 
(NS) 

2 Medium CP 11 44 10 40 

3 Small CP 9 36 8 32 

Data are expressed as n with %. Fisher’s exact test was used compare 

the frequency between the group. NS = Not significant 
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Table 8  Comparison of post-operative impedance between the cartilage and 

fascia group in the study. 

S.No 
Post operative 

impedance 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

df p value 

N % n % 

1 A 0 0 17 68 

33.3 2 <0.0001* 2 B 25 100 5 20 

3 C 0 0 3 12 

Data are expressed as n with %. Fisher’s exact test was used compare the 

frequency between the group. *indicates p<0.05 and considered statistically 

significant. 
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Table 9.  Comparison of frequency distribution of complications between the 

cartilage and fascia group in the study. 

S.No Complications 

Cartilage 
group (n=25) 

Fascia 
group 
(n=25) 

Chi 
square 
value 

Df p value 

N % N % 

1 Reperforation 3 12 5 20 0.595 1 0.351 (NS) 

2 Retraction 0 0 2 8 3.191 1 0.203 (NS) 

Data are expressed as n with %. Fisher’s exact test was used compare the 

frequency between the group. NS = Not significant 
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Table 10.  Comparison of mean values of audiogram PTA (in dB) between 

the pre and post-operative state in the groups.  

S.No Parameter 

Preoperative 
state 

Post-
operative 

state  
t 

value 
df p value 

Mean SD Mean SD 

1 
Cartilage group 

(n=25) 
32.4 7.3 22.08 5.8 8.119 24 <0.0001* 

2 
Fascia group 

(n=25) 
36.1 9.04 27.3 8.3 6.525 24 <0.0001* 

Data are expressed as n with %. Paired ‘t’ test was used compare the frequency 

between the group. NS = Not significant 
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Table 11.  Comparison of mean values of audiogram PTA (in dB) between the 

cartilage and fascia group in the study. 

S.No Parameter 

Cartilage 
group (n=25) 

Fascia group 
(n=25) t 

value 
Df p value 

Mean SD Mean SD 

1 
Preoperative 
audiogram 
PTA (dB) 

32.4 7.3 36.1 9.04 1.616 48 
0.113 
(NS) 

2 
Post-operative 

audiogram 
PTA (dB) 

22.08 5.8 27.3 8.3 2.581 48 0.013* 

3 
Hearing gain 
at 3rd month 

10.3 6.3 9.04 7.2 0.664 48 
0.511 
(NS) 

 

Data are expressed as n with %. Unpaired ‘t’ test was used compare the 

frequency between the group. *indicates p<0.05 and considered statistically 

significant. NS = Not significant 
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Table 12.  Comparison of mean values of audiogram PTA (in dB) with 

respect to the type of procedure in the study.  

S.No Parameter 

CM with 

type1 TP 

(n=33) 

Type1 TP 

(n=17) 
t 

value 
df 

p 

value 

Mean SD Mean SD 

1 

Preoperative 

audiogram 

PTA (dB) 

34.9 8.7 33.1 7.6 0.738 48 
0.464 
(NS) 

2 

Post-operative 

audiogram 

PTA (dB) 

24.7 7.3 24.5 8.2 0.074 48 
0.941 
(NS) 

3 
Hearing gain 

at 3rd month 
10.3 7.2 8.4 5.6 0.905 48 

0.371 
(NS) 

 

Data are expressed as n with %. Unpaired‘t’ test was used compare the frequency 

between the group. NS = Not significant 
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Table 13.  Comparison of frequency distribution of complications with 

respect to type of procedure performed in the study. 

S.No Complications 

CM with type1 
TP (n=33) 

Type1 TP 
(n=17) 

Chi 
square 
value 

Df p value 

N % N % 

1 Reperforation 6 18.2 2 11.8 0.344 1 
0.699 
(NS) 

2 Retraction 1 3 1 5.9 0.743 1 
0.691 
(NS) 

Data are expressed as n with %. Fisher’s exact test was used compare the 

frequency between the group. NS = Not significant 
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Table 14.  Comparison of post-operative impedance with respect to the type 

of procedure  in the study. 

S.No 
Post operative 

impedance 

CM with 
type1 TP 
(n=33) 

Type1 TP 
(n=17) Chi 

square 
value 

Df p value 

N % n % 

1 A 11 33.3 6 35.3 

0.019 2 
0.991 
(NS) 

2 B 20 60.6 10 58.8 

3 C 2 6.1 1 5.9 

Data are expressed as n with %. Fisher’s exact test was used compare 

the frequency between the group. NS = Not significant. 
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DISCUSSION  

The study conducted in Thanjavur Medical College from February 

2019 to February 2020. Total of 50 patients of COM were selected as per inclusion 

criteria and recruited for study. They were randomly allotted into 2 groups. 25 

underwent tympanoplasty with sliced tragal cartilage and 25 underwent grafting 

with temporalis fascia. The patients were aged from 11 to 50 years with mean of 

30 years. In patients who underwent cartilage tympanoplasty 12 were females and 

13 were males, and in the fascia group 16 were females and 9 males.  

Among the 50, cases a total of 17 were a large CP, 21 were of medium 

sized and 17 were of small size perforation. 

In all patients, a pure tone audiogram from 250 Hz to 8 KHz was 

obtained preoperatively. Regarding to pure tone audiometry, there were 

statistically significant increase in hearing gain comparing pre and post-operative 

audiometry in both the groups.  

The temporalis fascia group had a hearing improvement of 9.04 dB and 

sliced tragal cartilage group had 10.3 dB. There was statistically significant 

difference in hearing postoperatively in both groups but there was no statistically 

significant difference between the two groups.  

Post-operative impedance was 100% of B type curve in the cartilage 

group, in temporalis fascia were 68% A type curve, 20% B type curve and 12% 

C type, which was found to be statistically significant. 
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The fascia group had showed a retraction rate of 8% but none in cartilage group. 

 

Table 15. Table showing Graft Uptake in various Studies.  

 

STUDY NAME 
                  Graft take-up 

Temporalis Fascia group Cartilage group 

Yu et al 80% 92.4% 

Aidonis et al - 98.4% 

Ozbeck et al 70.2% 100% 

Kazikdas et al 75% 95.7% 

Cavaliere M et al - 99.35% 

Khan M, Parab S R - 98.20% 

Onal K et all  65.9% 93.2%% 

Our study 80% 88% 

 

Among the 50 patients who took part in the study (84%) had good graft 

uptake. In the temporalis fascia group which had 25 patients 20 (80%) had good 

graft take up. In the sliced cartilage group of 25 patients 22 (88%) had positive 

results. The difference in graft uptake between the 2 groups was found to be 

statistically insignificant.  

The results of the graft uptake of the sliced cartilage group was 

comparable with that of the study conducted by and which used cartilage by Yu et 

al12 in (2001), Aidonis et al in 2005, Kazikdas et al in 2007, Ozbeck et al in 2008, 

Cavaliere M et al in 2009, Khan M M, Parab S R in 2011 and Onal K etal in 2011.  
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The graft uptake result in the temporalis fascia group in our study was 

comparably better than the studies mentioned in table 15. Other studies which were 

reviewed showed better outcome with cartilage than with temporalis facia in type 

1 tympanoplasty, when it was used in the repair of subtotal perforations only. Our 

study included large and medium sized central perforations also, which might have 

increased the graft uptake in the temporalis fascia group. 

Comparing the type of procedure done in these patients, about 33 

patients of COM with active disease underwent Cortical Mastoidectomy with 

Tympanoplasty and 17 patients of inactive state had type 1 tympanoplasty being 

done. There was no significant difference in tympanic membrane closure rates 

between groups (88.2% in tympanoplasty alone and 81.8% in tympanoplasty with 

mastoidectomy). The hearing gain at third month was 10.3 dB in mastoidectomy 

with tympanoplasty and 8.4 dB gain in tympanoplasty alone patients.  
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SUMMARY AND CONCLUSION 

This is a dissertation on A COMPARATIVE STUDY BETWEEN 

SLICED CARTILAGE VERSUS TEMPORALIS FASCIA IN TYPE I 

TYMPANOPLASTY,  carried  out  in  our   ENT   department,  Thanjavur   Medical   

College  Hospital,   Thanjavur,  from  period February 2019 to February 2020. 

In our study we concluded that both temporalis fascia and sliced tragal 

cartilage are suitable graft materials for tympanoplasty. The reperforation rates 

were 12% for cartilage and 20% for fascia, though the results of graft uptake found 

to be superior in sliced tragal cartilage but the results were not statistically 

significant. There was also 8% incidence of postoperative retraction noted in fascia 

group but none in cartilage tympanoplasty. The post operative hearing gain was 

10.3 dB in cartilage and in fascia was 9.04 gain. Though the results in comparison 

was statistically not significant but clinically sliced tragal cartilage found to be 

better than fascia in type 1 tympanoplasty. 

Comparing the type of procedure, the results between the 

tympanoplasty alone and cortical mastoidectomy with tympanoplasty, the results 

in terms of graft uptake and hearing gain were also not statistically significant, 

though hearing gain was found to be better in patients who had undergone 

mastoidectomy with tympanoplasty than tympanoplasty alone.  
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From our study we concluded that: 

1. The study proved that tympanoplasty using sliced cartilage graft is having better 

outcome in the form of hearing improvement and graft uptake.  

2. The hearing improvement and graft uptake is comparable with that of temporalis 

fascia graft.  

3. Sliced cartilage graft is a good auto-graft material that can be used for 

tympanoplasty.  

4. Long term follow-up is needed to see whether sliced cartilage graft has 

favourable benefit over temporalis fascia.  
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PROFORMA 

 A COMPARITIVE STUDY BETWEEN SLICED TRAGAL CARTILAGE VERSUS 

TEMPORALIS FASCIA IN TYPE I TYMPANOPLASTY IN PATIENTS WITH 

CHRONIC OTITIS MEDIA – MUCOSAL TYPE. 

PROFORMA : 

 NAME                 : 

AGE/SEX            : 

IP.NO                   : 

OCCUPATION   : 

ADDRESS           : 

 DOA                   : 

  COMPLAINTS:-                  SIDE               ONSET                     DURATION 

 Ear discharge 

 Hard of hearing 

 Ear blocking sensation  

 Ear ache, tinnitus, giddiness 

 Associated nasal discharge/nasal obstruction / throat pain 

 Fever / headache/ vomiting 



 Any other symptoms 

PAST HISTORY: 

 Previous h/o ear discharge/ any ENT surgeries in the past 

 Diabetes/HIV/hypertension/Tuberculosis/Hepatitis/Chronic renal 

failure/collagen vascular disease/Hematologic malignancy 

 

PERSONAL HISTORY : 

GENERAL PHYSICAL EXAMINATION: 

VITALS: 

SYSTEMIC EXAMINATION: 

CRANIAL NERVE EXAMINATION: 

ENT EXAMINATION: 

       EAR: 

         RIGHT and LEFT SIDE: 

                     Preauricular region       - 

                     Pinna                             - 

                     Post auricular region     - 

                     External auditory canal - 



                     Tympanic membrane     -   Shape, size, site, involving quadrants, 

                                                       Margins of perforation, middle ear   mucosa 

                      Mastoid region             - 

                      Facial nerve                  - 

       AUDIOLOGICAL TEST (tuning fork test) : 

                                    Rinnes test, Weber test,  Absolute Bone Conduction test 

       VESTIBULAR FUNCTION TEST: 

     

    NOSE: 

    PNS: 

    ORAL CAVITY: 

    OROPHARYNX: 

 

INVESTIGATION:   

 Complete Blood Count 

 Total Leucocyte Count, Differential count 

 Diagnostic nasal endoscopy 

 Examination under microscopy 



 Pure tone audiogram 

 HRCT Temporal bone 

 Eustachian tube functions 

 Discharge for C/S 

 Chest X  Ray PA view 

 Erythrocyte sedimentation rate 

 Bleeding time and Clotting time 

 VCTC screening 

 DIAGNOSIS: 

 PROCEDURE DONE: 

 SURGICAL NOTES: 

 POST OPERATIVE COURSE : 

 POST OPERATIVE FOLLOW UP: 

 POST OP PTA ANALYSIS :       At 3month. 
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CONSENT  FORM 

Yourself  Mr./Mrs./Ms…………………..are   being  asked  to   a  participant  

in   the   dissertation  study  titled  “A COMPARATIVE STUDY BETWEEN 

SLICED CARTILAGE VERSUS TEMPORALIS FASCIA IN TYPE I 

TYMPANOPLASTY”  in Thanjavur  Medical  College  Hospital , Thanjavur  

conducted  by  Dr. SARANYA.M, Postgraduate  student,  Department  of  ENT, 

Thanjavur  Medical  College. You  are  eligible  after  looking   into  the  inclusion  

criteria. 

DISSERTATION  STUDY : 

A Comparative study between Sliced Tragal Cartilage versus Temporalis Fascia in 

Type I Tympanoplasty in patients with Chronic otitis media of Mucosal disease. 

Purpose  of  research : 

This study is conducted at the Department of ENT, Thanjavur Medical College, 

Thanjavur, discusses the effectiveness of these two surgical procedures in terms of 

graft uptake, hearing outcomes, reperforation in carefully selected patients of 

chronic otitis media with medium/large/subtotal perforation. 

Procedures involved : 

 Fifty   patients of  diagnosed   Chronic  Suppurative  Otitis  Media  of  tubotympanic 

pathology  were   admitted   in   ENT    Department  of   Thanjavur   Medical  College 

&  Hospital. Patients are grouped randomly between temporalis fascia group and 

cartilage group with each grouping 25 patients. The graft is placed by underlay 



technique. Postoperative results in terms of graft take up (anatomical success) and 

hearing improvement (functional success) are evaluated at 3rd month. 

Decline  From  Participation : 

          You    have  the   option  to  decline   from   participation   in  the  study   

existing    protocol   for  your  condition. 

Privacy  and   Confidentiality : 

          Privacy   of   individuals  will   be  respected    and   any   information   

about    you  or   provided   by  you   during   the  study  will  be  strictly   

confidential. 

Authorization  to  publish  results: 

Results of the study may be published for scientific purposes and or 

presented to scientific groups, however you will not be identified. 

Statement   of   consent : 

             I volunteer and consent to participate in this study. I have read the consent 

or it has been read to me. The study has been fully explained to me and I may ask 

questions at any time. 

 

Signature/ Left  thumb  impression                                  Date 

( Volunteer) 

Signature   of   witness                                                      Date 

 



 

LIST OF ABBREVIATIONS 

COM                    -                    Chronic otitis media 

EAC                     -                     External auditory canal 

IAC                      -                     Internal auditory canal 

TM                       -                     Tympanic membrane 

ICA                     -                      Internal Carotid artery 

MCF                   -                      Middle Cranial Fossa 

PTA                   -                       Pure Tone Audiometry 

ABG                  -                       Air Bone Gap 

TFT                   -                       Tuning Fork Tests 

dB                      -                       decibel 

CP                     -                        Central Perforation 

t1TP                   -                       Type 1 tympanoplasty 

CM Wt1TP          -                     Cortical mastoidectomy with type 1 tympanoplasty 

 


