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INTRODUCTION

Chronic suppurative otitis media is a most common middle ear disease

in the developing countries like India.

CSOM is a longstanding infection of middle ear cleft consists of ear

discharge and permanent perforation of Tympanic membrane

Divided into 1) tubotympanic or mucosal or safe and 2) atticoantral or

squamosal or unsafe disease.

It causes numerous pathological changes in the tympanic membrane

and middle ear such as perforation, ossicular changes, polyp, cholesteatoma

hearing loss etc.

The primary aim of surgery is to eradicate the disease in middle ear

cleft to restore hearing using cartilage grafting.

Commonly used materials are Temporalis fascia, conchal cartilage and

tragal carriage, tragal perichondrium, Fat, Perichondrium, Septal cartilage,

Fascia lata, homograft – Dura, vein, Cadaveric Tympanic membrane,

Cartilage tympanoplasty is better than the other surgeries because cartilage,

survives longer and resistant to retraction as well as reperforation.
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DEVELOPMENT OF MIDDLE EAR

The  cavity  and  lining  of  the  middle  ear  cleft  and  Eustachian tube

arise  from  the  expanding  first  pharyngeal  pouch  with  probably some

contribution  from  medial  edge  of  the  second pharyngeal pouch.     By the

4th    week  stage  the  distal  end  lies  against  the  ectoderm of  the  first

pharyngeal  groove  and  expands  to  form  a  flattened  sac the  precursor  of

the  tympanic  cavity.    Mesenchyme  grows  between the  Ectoderm  and

endoderm  to form  the  third  layer  of  the  future tympanic  membrane.

The  slit  like  space  within  the  sac  expands  and as  it  reaches  the

developing  ossicles  and  otic  capsule  the  epithelium lining  the  sac  is

draped  over  the  tympanic  portion  of  the  labyrinths.

The  bodies  of  ossicles  and  their  developing  ligaments  and  muscular

tendons  so  that  a  complex  and  variable  networks  of  mucosal  folds  is

formed.   Pneumatisation  of  the  meso  and  hypotympanum  is complete at

8  months  while  the  epitympanum  and  mastoid  antrum has  been  developed

by  birth.    The  mastoid  antrum  which  is  an extension  of  epitympanum

has  started  to  develop  in  midfetal  life.    A few  mastoid  air  cells  are

present  in fetal  life,  but  the  bulk  of  their development  takes  place  in

infancy  and  childhood.

The  stapes  continues  to  grow  and  its  ring  like  shape  is converted

into  the  definitive  arch  like  stapedial  form.    It  seem likely that  the  foot
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plate  of  the  stapes  is formed  primarly  from  the  otic capsule,  and  that

part  of  the  stapedial  ring  which  fuses  with  the  otic capsule  during

ossifications  usually  regresses.   In  the  adult, therefore,  the stapedial  arches

are  developed  from  2nd  arch  cartilage while  the  foot  plate  is  part  of

the  labrynthine  capsule. Frequently,  regression  of  the  base  of  the  stapedial

ring  is incomplete  so  that  a  dual  origin  for  the  mature foot  plate  is

possible. Ossification  in  the  stapedial  cartilage  starts  from  a  single  centre

at  4-5  months  and  is  followed  by  a  complex  pattern  of  resorption with

the  result  that  the    crura  and  the  adjoint  head  are  eventually   hollowed

out. The  malleus  and  incus  start  ossifying  at  the  4  month  stage  and

progress  so  rapidly  that  in  the  25  week  fetus  they  are  already  of  adult

size  and  forms.
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ANATOMY OF MIDDLE EAR

Lateral wall

Largely formed by TM

Lesser extent by Bony outer attic wall. TM form the central portion of

Lateral wall above a and below by epitympanum and hypotympanum. Shape

of the TM is oval disc forming an angle of 55 degree with the floor of the

external canal. Circumference is thickened to form the fibrocartilagenous ring

called tympanic annulus which fits into tympanic sulcus. Postero superior to

anteroinferior is 9-10 mm perpendicular to this is the shortest 8-9 mm from

superior limits of sulcus the annulus continuous as a fibrous band which runs
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centrally as lateral process of malleus as anterior and posterior malleolar

folds.

TYMPANIC MEMBRANE has three layers, outer epithelial layer

continuous with skin of EAC, Middle fibrous layer called lamina propria and

inner mucosal layer – continuous as mucosa of tympanic cavity. Pars flaccida

is located above malleolar folds is not well developed. But contain least

marked middle fibrous layers.

ARTERIAL SUPPLY:

Blood supply of Tympanic membrane deep auricular branch and

anterior tympanic branch of maxillary artery, Stylomastoid branch of

posterior auricular branch.

VENOUS DRAINAGE:

Venous drainage-outer surface to external jugular vein, inner

surface to transverse vein, venous plexus around the pharyngotympanic tube.

LYMPHATICS:

Lymphatics into preauriclar and retro pharngyeal nodes.
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NERVE SUPPLY:

Nerve supply to anterior portion by auriculotemporal nerve and the

posterior portion by tympanic branch of glossopharyngeal nerve.

LEFT TYMPANIC MEMBRANE
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Roof:

Tegmen tympani consists of petrous and squamous portion of temporal

Bone. Petro squamous suture as it does not close till adult life can lead to

infection in extended space in children which drain into superior petrosal

sinus. Cog is a transversal hard bony crest divide attic into anterior and

posterior epitympanum.

Floor

Compact or pneumatised bone separates the hypotympanum from

dome of Jugular bulb. Floor may be deficient here jugular bulb is covered by

fibrous tissue and mucous membrane. At the junction of floor and medial wall

tympanic branch of 9th nerve opens into middle ear from the origin below the

base.
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Anterior Wall

Anterior wall is narrow due to converging of medial and lateral wall.

Completely formed by petrous parts. Divided into three parts. Upper one third

anterior epitympanic recess, small niche anterior to ossicular head. Middle

one third orifice of Eustachian tube and above this canal for tensor tympani.

Lower one third has a thin plate of bone covering the carotid artery which is

perforated by superior and inferior carotico tympanic nerves.
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Posterior Wall

Wider above than below. Upper part has an irregular opening – aditus

ad antrum. That leads back from posterior epitympanum into mastoid antrum.

Below aditus small depression is the fossa incudis which houses the short

process of incus and its suspension ligament. 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 head of

stapes.

Medial wall

Separates the inner ear and middle ear. Promontory is an elevation

formed by the basal turn of cochlea. Tympanic plexus is present in the

promontory. Oval window is a kidney shaped lies behind and above the

promontory that connects the tympanic cavity with the vestibule and close the

foot plate of stapes. Round window lies below and behind the oval window

separated by subiculum (post extension of promontory) ponticulus another

ridge above subiculum and runs to pyramid on the posterior wall. sinus

tympani where ponticulus and subiculum meet. Dimension of oval window

3.2mm x 1.75mm. Round window is closed by secondary Tympanic

Membrane-0.7mm thickness. Facial canal runs above the promontory and

oval window in an anteroposterior direction.
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Compartments of Middle ear

Divided into 3 parts

Epitympanum

Mesotympanum

Hypotympanum

Mesotympanum

Portion of the middle ear lies between the top and bottom edges of parts

tensa.

Contains :

Stapes

Handle of the malleus

long process of incus

oval window

Round window

Eustachian tube opening anteriorly

Facial recess and sines tympani posteriorly.

difficult to access surgically  leads to recurrence of cholesteatoma.
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Epitympanum

Contains :

Head of malleus

Body of incus

Ligaments and folds.

Lies between tegmen tympani superiorly and inferiorly by anterior and

posterior malleolar folds. Inferomedially by horizontal portion of facial nerve.

Diaphragm which is formed by mucous membrane covers the inferior portion.

2 opening in the diaphragm called Isthmus tympanicus anterior and isthmus

tympanicus posterior. Posteriorly it communicates with mastoid antrum

through aditus. Medially it separated by thin plate of bone and lateral wall by

pars flaccida.

Hypotympanum

Portion of middle ear below the floor of bony ear canal jugular bulb

dehisensce exposes internal jugular vein.
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EUSTACHIAN TUBE

The  Eustachian tube  extends  approximately  3.5  mm  from anterior

aspect  of  the  tympanic  cavity  to  the  posterior  aspect  of  the nasopharynx

and  serve  to  ventilate,  clear  and  protect  the  middle  ear.   The  lining

mucosa  of  the  tube  has  an  abundance  of  mucociliary  cells important  to

its  clearance  function. The  tube  is  in  the  adult,  about  36  mm  long  with

the  lateral,  that is  the  bony  middle  ear  segment,  being  approximately  12

mm  long.    It narrows  down  from  its  wide  middle  ear  portion  to  a

narrow  part called  the  isthmus,  which  has  an  internal  diameter  of

approximately 1  mm  and  a  length  of  about  2  mm.    A  thin  plate  of

bone  forms  the roof  of  the  Eustachian  tube  and  above  this  is  the  tensor

tympani muscle.    The  carotid  artery,  which  lies  medially,  is  separated

from the  Eustachian  tube  also  by  a  thin  plate  of  bone. The  medial,

cartilaginous  portion  of  the  tube  is  24  mm  long and  the  bulk  of the

walls  of  the  tube  is  formed  by  a  cartilaginous plate.    This  plate  forms

the  posteromedial  wall  and  the  roof,  with  the anterolateral  wall  being

formed  by  a  mucosal  and  muscle  sheet.  The Eustachian  tube  opens  in

the  nasopharynx  behind  and  below  the posterior  end  of  the  inferior

turbinate.    The  tensor  palate  muscle arises  from  the  scaphoid  bone  and

from  along  the  whole  length  of the  upper  rim  of  cartilage  that  forms

the  roof  of  the  cartilaginous Eustachian  tube.    From  these  two  origins
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the  muscle  converges  into  a short  tendon  that  turns  medially  around  the

hook  of  the  hamulus  and then  spreads  out  within  the  soft  palate  to  join

the  equivalent  muscle from the  other  side  of  the  skull  base.    The  levator

palate  muscle contains  some  fibres  that  originate  from  the  undersurface

of  the cartilaginous  portion  of  the  Eustachian  tube.    The  tensor  palate

muscle  is  supplied  by  a  branch  of  the  mandibular  nerve,  whereas  the

levator  is  supplied  from  the  pharyngeal  plexus.    In  general,  it  is thought

that  on  swallowing  the  tensor  palati  muscle  contributes  to the  opening

of  the  cartilaginous  portion  of  the  Eustachian  tube, whereas  the  levator

palati  muscle  which  has  a  slower  response,  may contribute  to  middle

ear  ventilation.

Contents of Middle ear

2 Muscles and 3 ossicles.

Malleus-> resembles hammer. Lateral and large ossicle8-9 nm long, 23 mg

by weight. Head- lies in attic articulates. Posteriorly with body of incus

attaches to superior and lateral ligaments. Lateral process provides attachment

to anterior and posterior malleolar fold. Neck lies against pars flaccida related

to chorda tympani handle of malleus buries in the tympanic membrane in its

upper half.
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Incus-> Anvil in resemblance – 26-30 mg. Body is seen in the attic articulates

head of malleus. Short process is directed backward and fixed to the fossa

incudis below the aditus. Long process in the mesotympanum parallel to the

handle of malleus and had lenticular process called as fourth ossicle.

Stapes-> smallest ear ossicle, medially placed stirrup in shape. 3 mm in length

and only 2.5 mg. Head articulates with the lenticular process of incus. Neck

attaches to tendon of shapes posteriorly. Two crura anterior and posterior

attaches to foot plate which is fixed to fenestra vestibuli.

Joint of Ossicles

Incudomalleolar is a saddle joint and incudostapedial joint is a ball and

socket. Both are synovial joints held by capsular ligaments.

Muscles of ossicles

Tensor tympani is the muscle of malleus arises from the wall of

auditory tube and inserted into the handle of malleus supplied by mandibular

nerve. Pulls the handle downward and damps down the excess vibration.
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Stapedius is muscle for stapes arises from the interior hollow of the

pyramid and  is inserted into the back of the stapes. Tilts the foot plate laterally

opposes the action of tensor which tends to push in the foot plate deep into

the fenestra vestibuli.
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Mucosa of the Middle ear cleft

Middle ear mucosa pseudo stratified ciliated columnar epithelium near

the Eustachian tube and becomes cuboidal near the facial nerve and becomes

non-ciliated and flattened in the attic.

Mucous membrane lines the tympanic cavity and forms mucosal folds

and separates the cavity into numerous compartments.

Pouches related to tympanic membrane Prussack’s Space

Between the pars flaccida and Neck of malleus. Floor is formed by the

lateral process of malleus. Upper boundary is formed by the lateral malleolar

fold.

Anterior Pouch of Von Troeltsch

Lies between the tympanic membrane  and anterior malleolar fold.

Posterior pouch of von Troeltsch

Lies between the tympanic membrane and posterior malleolar fold.

Mastoid Antrum:-

Largest air cell and most consistent cell. It is seen in the posterior post

of the petrous part of temporal bone.
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MacEwans triangle

Surgical landmark for mastoid antrum and antrum lies 1-1.5 cm deep

to it.

Aditus ad antrum

It connects epitympanum via the mastoid antrum. Short process of

incus is seen in its floor wall with lateral semicircular canal in its medial wall.
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APPLIED PHYSIOLOGY

Sound conducted into inner ear by one of the three ways.

- by the way of ossicular chain from the tympanic membrane to the

oval window.

- Through bone conduction sound is directly transmitted to inner ear

through skull bones .

- Directly across the middle ears when there is a large perforation and

when the sound waves fall on the round window.

OSSICULAR FUNCTION

Tympanic membrane moves in and out, moves the malleus and incus

in and out through the anterior ligament and tip of the short process of the

incus. This moves the stapes footplate. It produces vibration of the endolymph

and perilymph in the bony labyrinth.

Thus sound energy collected by the large area of the tympanic

membrane is applied to stapes footplate. The effective ratio of these is about

14:1 the ossicles constitute a level mechanism has the mechanical advantage

of 1.3:1. The product of these is 18:1.

Construction of intratympanic muscles increases the stiffness of middle

ear conducting apparatus. Only when there is stimulus above 70 to 90

decibels. Protects the inner ear against acoustic trauma.
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Bone Conduction /hearing

Acoustic vibration of cochlear fluids and basilar membrane result from

flowing mechanism

1) Inertia of the ossicular chain

2) Compression effect of labyrinth due to deformity of skull.

3) Inertia of the mandible, which causes vibration of the external auditory

canal sound perception.

Sound perception

Within the cochlea the vibration of the cochlear fluid as processed and

analysed in such a way that the data representing frequency intensity and

phase relationship may be transmitted along the auditory nerve.

Theories of Hearing

Helmholtz place theory of cochlear action postulates that the perception

of pitch relays upon the selective vibrating action of the basilar membrane.

Telephone Theory (Rutherford 1886) entire basilar membrane vibrates. Pitch

related to rate of firing of individual auditory nerve fibres Volley Theory

(Wever, 1949) group of fibres fire asynchronously (Volley mechanism)

required frequency signal is presented  by sequential fling of in groups of 2-5

fibres as each fibre has limitation of 1 KHz.
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PHYSIOLOGY OF THE MIDDLE EAR

Middle ear

Transforms air waves to fluid waves

ACOUSTIC TRANSFORMER MECHANISM

1) OSSICULAR COUPLING

a. HYDRAULIC LEVER

b. OSSICULAR LEVER

c. CATENARY LEVER

2) ACOUSTIC COUPLING

Two mechanisms:

i. Area effect of TM

ii. TM area to footplate area-17:1
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iii. Lever action of the ossicles

iv. 1.3:1 malleus to incus ratio(17 X1.3==22 Db)

v. 22:1 combined transformer ratio of middle ear

vi. Translates to 25 Db

TRANSFORMER IN DISEASED STATE

1) Effect on ossicular coupling

a. Ossicular discontinuity

b. Ossicular fixity

2) Effect on acoustic coupling

a. Loss of round window shielding

b. Effect of stapes, cochlear and round window impedence
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3) Middle ear aeration and fluid

PHYSIOLOGY OF HEARING WITH TM PERFORATIONS:

o Decreased transformer ratio

o Removes sound protection from round window

o Sound to reach both windows at the same

movement-

cancels the resultant movements of perilymph

o Total perforation results in Loss of 40-45 dB

o Ossicular chain interruption behind intact TM –

Maximum conductive hearing loss of 60 dB.

Ideal tympanoplasty restores sound protection for round window

by constructing a closed and air containing middle ear & rebuilds the

sound-pressure transformer mechanism for the oval window by

connecting a large TM with stapes foot plate via either an intact or a

reconstructed ossicular chain.
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CSOM

CSOM is the inflammation of mucoperiosteal lining of middle ear cleft

last for more than 2 weeks. It is characterised by ear discharge and permanent

perforation of TM.

Epidemiology

More common in developing countries. Equally involves both the ears.

Common cause of hearing impairment in rural people.

Aetiology

1) secondary to acute otitis Media.

2) Eustachian tube (ascending infection)

Acute rhinitis, Rhinosinusitis ,tonsillitis, pharyngitis,

nasopharyngitis, Adenoiditis,

3) Via EAC by bathing, swimming ear work.

4) GERD,

5) Craniofacial abnormalities

6) Immunocompromised states (HIV, hypo agammoglobulinimia)

7) Cleft-palate, Down syndrome

8) Genetic and environment factors

9) Nasal allergy
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Classification

1) MUCOSAL Chronic otitis Media

a) Inactive Mucosal- In this there is permanent perforation without

ear discharge.

b) Active Mucosal: Permanent perforation with mucopurulent or

mucoid ear discharge.

c) Healed Perforation or Tympanosclerosis.

Clinical Features

1. Hearing loss depend on site and size of the perforation.

2. Ear discharge – mucoid , intermittent non foul smelling not blood

stained

3. Central perforation – posterior canal perforation tends to have

more hearing loss due to baffle effect.

Organisms

Mixed infection with both aerobic and anaerobic pathogen like

pseudomonas, staph. aureus and epidermis proteus and klebsiella.

Investigation

1]PTA- Has conductive hearing loss of mild to moderately severe .
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2]Xay mastoids –Schullers or law’s view,

3]culture and sensitivity of ear discharge,

4]X-ray PNS,

5]DNE to rule out nasal pathology.

Medical Management

Aural tolerating, Antibiotic ear drops like ciprofloxacin or ofloxacin. If

needed systemic antibiotics usually followed for 2 to 3 weeks.

Squamosal chronic otitis Media (Active)

Pathology

Epithelial sac that contain desquamated keratin debris that becomes and

the  sac is surrounded by granulation tissue.

Types

1. Congenital

2. Acquired: a) Primary,

b) Secondary

Congenital – mostly in children behind normal TM due to embryonic

ectodermic rests or a metastatic process
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a) Acquired primary – due to ET dysfunction that causes retraction in

Tympanic membrane that develops disordered migration of epithelium and

retains keratin.

b) Acquired Secondary(Four theories)

- Implantation Theory - due to surgery or trauma

- Metaplastic Theory –keratinisation into squamous epithelium follow chronic

infection

- Papillary ingrowth of squamous epithelium through pars tensa

-Migration of squamous epithelium through previous perforation.

Squamosal otitis Media (Inactive)

Adhesion or retraction pocket of TM into tympanic canty. It can occur

either in pars tensa or pars flaccida it has the ability to become active

squamosal type.

Classification of Pars tensa retraction – Sade’s

Grade I – Annular retraction of pars tensa in contact with the process of incus

Grade II – Pars tensa adherent to long process of incus

Grade III – Pars tensa in near contact to promontory

Grade IV – Pars tensa plastered into promontory. (Adhesive otitis Media)

TOSS Classification (Pars flaccida)

I – Pars flaccida retracted in contact with the neck of Malleus
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II – Pars flaccida adhere to neck of malleus

III – Scutum erosion (limited)

IV – Scutum erosion (severe) (may lead to keratin accumulation /

cholesteatoma)

Clinical features

1. Ear discharge – Scanty, foul smelling (bony erosion)

2. Hard of hearing – (40 to 60 dB)

3. Ear pain (osteitis)

4. Tinnitus (toxin induced labyrinthitis)

5. Vertigo

6. pearly white squamous debris in PSR or attic or perforation of same

7. Granulation tissue

Only surgical management (MRM-Modified Radical Mastoidectomy) is the

choice of treatment.

Types of Tympanoplasty

Tympanoplasty is the surgery to eradicate disease in ME either with or

without ossicular reconstruction
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Wullstein’s Tympanoplasty

Includes 5 types

Type I: It includes reconstruction of TM only. All ossicles are intact

(Myringoplasty)

Type II: Erosion of malleus. Graft placed  over incus (long process) on

malleus remnant.

Type III: Incus and Malleus eroded Graft over head of stapes

(myringostapedopexy)

Type IV: Only footplate of stapes present. The graft is placed over round

window (to create baffle)

Type V: Fixed foot plate. Lateral semicircular canal is fenestrated and graft is

placed (but functional round window)

Modified Wullstein tympanoplasty include all 5 types plus

Type 6: TM reconstructed oral window with round window uncovered (sono

inversion)
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THEORIES OF RETRACTION

There  are  several  theories  in  an  attempt  to  explain  gas  deficiency

in  the  middle  ear 1. 2. 3. Ventilation  deficiency – Eustachian  tube

dysfunction Sniffing  and  increased  Air  flow  through  nasopharynx

Diffusion  defects VENTILATION  DEFICIENCY The  most  popular

explanation  for  a  lower  middle  ear  pressure is  that  there  is  a  relatively

low  gas  supply  through  Eustachian  tube. In  born  or  acquired  obstruction

or  narrowing  of  the  lumen  or obstruction  of  the  opening  of  Eustachian

tube  by  Adenoids  has  often been  suggested. After  the  Eustachian  tube

obstruction  theory  was  given  up  by some,  but  not  all,  a  hypothesis

suggesting  a  functional  disorder  was proposed. The  Eustachian  tube

muscles  were  considered  to  be  inadequate thus  causing  a  condition  in
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which  the  presence  of  a  negative  middle   ear  pressure  along  with  the

positive  atmospheric  pressure  blocked the  opening  of  the  tube  and  the

ventilation  of  the  middle  ear. SNIFF  theory  : Maguson  thought  that  the

atelectatic  condition    was  a  result  of middle  ear  gases  being  sucked  air

along  the  Eustachian  tube  by  the patient  themselves  who  were  believed

to  sniff  compulsively. Sniffing  may  indeed  lower  the  nasopharyngeal

pressure  and  in the  pressure  of  an  excessively  open  (patulous)  Eustachian

tube  this may  induce  sucking  out  of  gas  from  the  middle  ear.

EXCESS DIFFUSION

A  third  possibility  that  might  explain  the  origin  of  the  middle ear

gas  deficiency  is  an  increased  loss  of  gas  through  excessive diffusion

into the  surrounding  tissues  and  blood  despite  steady  state ventilation

through  Eustachian  tube. Nitrogen  always  has  a  higher  pressure  in  the

middle  ear  and therefore,  steadily  diffuses  into  the  tissues  and  circulation

only  to  be replenished  by  ventilation  through  Eustachian  tube. Under

inflammatory  conditions  when  the  vascularity  of mucosa  increases  many

times  perfusing  increases  and  nitrogen clearance  into  the  blood  may

exceed  the  normal  rate. This  may result  in  an  increased  loss  of  nitrogen

without  a consistent  increase in  supply  through  Eustachian tube.

Subsequently  a  negative  middle  ear  pressure  can  result. The  mastoid  acts

as  a  physiological  buffer  for  the  middle  ear.   Most ears  afflicted  with
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the  chronic  ear  syndrome,  have  a hypopneumatized  acellular  or  sclerotic

mastoid.

Ears with well  pneumatized  mastoids  rarely  exhibit  any  of the

chronic  ear  syndrome  and  probably  rarely  develop  a  negative middle  ear

pressure. Reaction  of  the  Middle  Ear  to  Negative  pressures  : When  a

negative  pressure  develops  in  the  middle  ear,  the atmospheric  pressure

is  the  outside  compresses  the  tympanic membranes  at  its  weakest  points,

which  therefore  retract. The  pars  flaccida  retracts  first  because  of  its

elasticity.  When pars  flaccida  retracts  to its  maximum,  a  further  decrease

in  middle ear  pressure  caused  the  relatively  non  fusible  pass  tensa  to

retract. This  compensating  mechanism  may  not  neutralize  the  entire

negative  pressure,  but  usually  keep  it  a  few  mm    H2O below atmospheric

as  has  been  measured  by  Buckingham  and  ferrere  and Sade et  al. If

further  gas  depletion  continues  there  are  several consequences  damage

to  the  collagen  skeleton  of  pars  tensa  will convert  it  an  elastic  membrane

with  properties  similar  to  pars flaccida.    This  will  allow  for  further

retraction  and  deep  atelectatic pockets.

ATELECTASIS

Atelectasis  of  the  middle  ear  is  a  sequela  of  otitis  media,

Eustachian  tube  dysfunction,  or  both.    Retraction  or  collapse  of  the

tympanic  membrane  is  characteristic  of  the  condition. Collapse  implies
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passivity  (high  negative  middle  ear  pressure  is absent)  whereas  retraction

implies  active  pulling  inward  of  the tympanic  membrane,  usually  from

negative  middle  ear  pressure  ; which  is  turn  is  due  to  Eustachian  tube

dysfunction.    Middle  ear effusion  is  usually  absent  when  atelectasis  is

present.    It  may  be acute  or  chronic,  localized (with  or  without    a

retraction  pocket)  or generalized  and  mild  moderate  or  severe. Five  stages

for  tympanic  membrane    retraction  were  described by  Sade© in  1993.

Stage  I  is  a  slight  retraction  of  the  TM,  whereas stage  II involves  the

drum  touching  the  incus  or  stapes.  In  stage  III the  TM  is  inclined  on

the  promontory;  stage  IV  changes  involve  the drum  adhering  to  the

promontory  while  in  stage  V,  the  TM  is adherent  and  may  be  perforated.

Dornhoffer  (2000)  proposed  a  slight clinical  modification  as  he  diagnosed

stage  IV  when  the  depth  of  the retraction  cannot  be  adequately  visualized

by  micro-otoscopy  and keratin  debris  accumulation  or  cholesteatoma

formation  should  be suspected.   Atelectasis  can  be  classified,  graded  and

staged  in  relation  to extend  and  duration  as  follows.    A  localized  area

of  atelectasis  of  the tympanic  membrane  may  or  may  not  be  a  retraction

pocket.    Since the  depth  of  the  retraction  may  be  mild  moderate  or

severe.    When localized  (with  or  without  a  retraction  pocket)  it  may  be

in  1  of  the  4 quadrants  of  the  pars  tensa  (i.e., antero  superior)  antero

inferior  in  the pars flaccida  or  in  2  or  more  of  these  anatomical  sites.

It  is  due  to recurrent  or  chronic  moderate  to  severe  under  pressures  in
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the middle  ear  which  are  in  turn  due  to  Eustachian  tube  dysfunction.

In  localized  atelectasis  with  a  retraction  pocket  1  or  more quadrant  of

the  pars  tensa  is  atelectasis  but  not  in  all  quadrants. The  atelectasis  can

be  mild,  moderate  or  severe  and  acute  or chronic  when  it  is  severe  a

retraction  pocket  is  usually  present. A  retraction  pocket  is  characterized

by  a  localized  area  of atelectasis  of  the  TM  in  which  there  is  indrawing

of  the  membrane forming  borders    (ie.  Edge  or  margin)  most  frequently

at  the  site  of an  osseous  anatomic  structure  (eg  notch  of  Rivinus  or

scutum)  or  the malleus. A classification  of  a  postero  superior  retraction

pocket  has  been proposed  by  Sade  in  which  the  pocket    is  slightly

retracted  and  self cleaning  (stages)  deeper still  and  needling  cleansing

(stage  2)  deeper still  and  partly  hidden  and  requiring  excision  (stage  3)

or  so  deep  the pocket  can  only  be  removed  by  exposing  the  scutum

and  the  rest  of the  frame  work  (ie.  Retraction  pocket  cholesteatoma

stage  4).    This staging  system  is  helpful  but  not  include  duration  or  the

presence  or absence  of  adhesive  changes  which  relate  to  reversibility  or

include other  sites. If  persistant  and  progressive  a  retraction  pocket  can

lead  to sequalae  commonly  attributed  to  otitis  media  such  as  hearing

loss, ossicular  chain  discontinuity  and  cholesteatoma. Staging  divides

retraction  pockets  into  retraction  pockets  that are  acute  (<  3  months

duration)    and  those  that  are  chronic  (3  months or  longer  duration) Key

factors  that  affect  the  progression  of  the  stages  of  a retraction  pocket
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from  stage  1  to  stage  4  are  as  follows. First  in  the  relation  to  middle

ear  structures  whether  it approximates  or  is  adherent  to  (ie.  Adhesive

otitis  media),  1  or  more osicles  (ie.  Incus, incudo  stapedial  joint,  stapes

head  of  malleus, incudomalleolar  joint)  or  other  middle  ear  structures

such  as promontory  of  the  cochlea.    Also considered is  whether  it  expands

with  pressure  ie.  whether the  entire  pocket  easily  expands  to  normal

positions.  When  the  negative  pressure  applied  with  a  pneumatic otoscope

or  with  positive  pressure whereas  the  patient  is anaesthetized  with  N2O.

Third,  one  considers  the  extent  to  which  the  pocket  is visualized  ie.

Whether  the  entire  pocket  is  visualized  or  whether parts  are  not  seen

even  after  applied  pressure,  because the  pocket extends  beyond  the

visible  portion  of  the  middle  ear  spare  or  medial to  other  part  of

Tympanic  membrane. Finally  one  considers  whether  the  pocket  is  self

cleansing and  free  of  infection  i.e., Whether  epithelial  debris  crusting  or

purulent  material  present  with  in  the  pocket. A  proposed  staging  system

that  takes  into  account  the  key factors  is  as  follows Stage  1  A - an

acute  mild  retraction  pocket  in  which  the membrane  of  the  pocket neither

approximates  nor  is  adherent  to  any middle  ear  structures,  the  entire

contents  of  the  pocket  are  readily visible  and  the  pocket  is  self  cleansing.

Stage  1C - a  chronic  mild  retraction  pocket  is  same  as  stage 1A,  but

is  chronic. Stage  2A - are  acute  moderate  retraction  pocket  has  a

membrane  that  is  applied  to  1  or  more  middle  ear  structures  but  is not
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adherent  expands  with  pressure  has  an  extent  that  can  be visualized  and

is self  cleansing  without  infection. Stage  2  C - chronic  moderate,

retraction  pocket  as  stage  2A, but  chronic   Stage  3A - acute  severe

retraction  pocket  TM  is  adherent  to  1 or  more  middle  ear  structures  the

extent  is  visualized  and  is  without infection  and  the  pocket  cannot  be

expanded  with  pressure. Stage  3  C - a  chronic  severe  retraction  pocket

as  3A. Stage  4  A - an  acute  retraction  pocket  cholesteatoma  has  a

tympanic  membrane  adherent  to 1  or  more  middle  ear  structures  and

the  extent  cannot  be  visualized  or  the  pocket  is  not  self  cleansing  or

free  of  infection. Stage  4C - a  chronic  retraction  pocket  cholesteatoma

as  stage 4A  but  chronic Acute  and  chronic atelectasis  that  involves  all

4  quadrants  of pars  tensa  with  or  without  involvement  of  pars  flaccida

are  classified as  follows. Stage  1A - acute  generalized  mild  atelectasis

with  the  middle ear  is  well  aerated. Stage  1C - chronic  generalized

mild  atelectasis  is  same  as stage  1A  but  chronic. Stage  2A - acute

generalized  severe  atelectasis  has  a  middle  ear that  is  not  aerated  ie.

there  is  no  apparent  middle  ear  space. Stage  2C - chronic generalized

severe  ateleactasis  same  as  2A but  chronic.

ADHESIVE OTITIS MEDIA

Adhesive  otitis  media  is  a  result  of  healing  following  chronic

inflammation  of  the  middle  ear  and  mastoid.    The  mucous  membrane is
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thickened  by  proliferation  of  fibrous    tissue,  which  frequently impairs

movement  of  the  ossicles,  resulting  in  conductive  hearing loss.    The

pathological  process  is  a  proliferation  of  fibrous  tissue within  the  middle

ear  and mastoid  termed  fibrous  sclerosis. When there  are  cystic  spaces

present,  it  is  called  fibrocystic  sclerosis,  and when  thee  is  new  bone

growth  in  the  mastoid,  it  is  termed  fibrosseous  sclerosis. The  staging  of

adhesive  otitis  media  is  as  follows  :    In  stage  1, the  adhesive  otitis

media  is  within  the  middle  ear  or  mastoid,  or  both and  there  is  no

functional  deficit  secondary  to  the  adhesive  changes, ie.  Hearing  loss  ;

the  middle  ear  remains  aerated.    In  stage  2,  the adhesive  otitis  media

is  within  the  middle  ear  (with  or  without mastoid  involvement)and  there

is  mild  hearing  loss  secondary  to  the adhesive  pathology  such  as

involvement  of  the  ossicular  chain (fixation  or  discontinuity,  or  both  ;

see  ossicular  discontinuity  and Ossicular  fixation),  limitation  of  tympanic

membrane  compliance  of both but  the  middle  ear  remains  aerated.    Stage

3  is  similar  to  stage 2,  but  there  is  maximum  conductive  hearing  loss

(secondary  to ossicular  pathology)  and  the  absence  of  a  middle  ear

space,  both  of which  are  due  to  the  extensive  adhesive  otitis  media.

Conductive  Deafness  in  Tympanic  membrane  Atelectasis  : Atelectasis  of

the  tympanic  membrane occurring  without  a  TM perforation  (and  in

pressure  of  intact  and  mobile  ossicles)  can  result in  conductive  hearing

losses  that  vary  in  severity  from  negligible  to 50  dB. The  conductive
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deafness can  be  explained  an  the  basis  of  a reduction  is  ossicular

coupling  caused  by  as  abnormality. As  long  as  the  area  outside  round

window  remains  aerated  and is  shielded  from  the  sound  pressure  in  the

ear  canal  by  the  TM  the conductive  loss  caused  by  the  atelectasis  should

not  exceed  the amount  of  middle  ear  pressure  gain  is  normal  ears  ie.

air  bone  gap upto  25  dB      If  atelectasis  result  in  invagination  into  the

round window  niche  the  protective  effect  of  TM  and  middle  ear  space

and round  window  niche  is  lost  and  larger  air  bone  gap  (40 – 50  dB)

should  result.
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CARTILAGE TYMPANOPLASTY

The Mirko Tos classified the cartilage tympanoplasty into several

groups.

Mirko Tos has classified cartilage tympanoplasty into 6 groups12:

1. Underlay palisade method. of Heermann

2. Onlay palisade .method

3. Method of broad palisades

4. Method of .underlay stripes
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5. Method of onlay stripes

6. Dornhoffer mosaic cartilage tympanoplasty’

The tragal cartilage is yellow fibroelastic cartilage. The cartilage is a

relatively avascular tissue. Blood vessels .enter through the cartilage canal. Each

canal contains a small artery centrally .surrounded by numerous venules and

capillaries in periphery. Cartilage cells receive its nutrition by diffusion process

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

Ground substance is made of complex molecules. containing proteins and

carbohydrates (proteoglycans)12. These molecules form a meshwork which was

filled by water and dissolved salts. The carbohydrates .are chemically

glycosaminoglycans including chondroitin sulfate, keratin sulfate, and hyaluronic

acid. The core protein. is aggrecan.

The proteoglycan molecules are tightly bound. Along with the water content,

these molecules form a firm gel that gives. cartilage its firm consistency13. This

stiffness of the cartilage that prevents. reperforations, but it interfer with the sound

conduction properties of the tympanic membrane.

But the optimal results depend not only .on the reconstruction materials but

also the severity of the middle ear disease. which is present preoperatively. Hence

various factors in the middle ear cleft and tympanic membrane. are used to assess

the disease severity and thereby predict. the outcome of the surgery.There are other

types of cartilage tympanoplasty are
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1) cartilage shield type

2) cartilage island type

3) butterfly technique

4) palisade type.

Cartilage Shield technique

Preferred for large and subtotal perforation. of tympanic membrane. Less

technically demanding, and less time consuming. Cartilage is harvested and wedge

is removed to fit manubrium. Avoid tight fitting oversized graft because of

reduction in vibrational properties
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Cartilage shield tympanoplasty

Cartilage island tympanoplasty
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Palisade tympanoplasty

Butterfly tympanoplasty
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Techniques of tympanoplasty

Underlay

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.

Overlay

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.

Underlay technique

Freshening the  perforation edges using .a sickle knife . A vascular strip

created in the external auditory canal, by. making incision at tympano

squamous and tympanomastoid  suture line .correspondingly 6 o clock and 12

o clock positions. The incision extend upto the annulus. Elevation of tympano

meatal flap up to the level of the annulus. Elevation .of the annulus and
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incising the middle ear mucosa. Skeletonising the handle. of malleus.

Placement of graft  and middle ear packed with gel foam soaked. with

antibiotic. A proper sized graft is placed to cover undersurface .of the

perforation margins all around and small part should extend over the posterior

canal wall.45

TM flap is repositioned. Gelfoam placed around the edges of the raised

Flap and over the sealed perforation.  Closure and dressing done.

Overlay technique

Graft is harvested. Incision  made . over the meatal skin  & raised along

with all outer epithelium from the outer surface. of tympanic membrane

remnant which is to be preserved for later use . Graft placed over the outer

surface of tympanic membrane. A slit is made in the .graft to tuck under the

handle of malleus. Earlier. removed meatal skin  is now replaced , covering

the periphery of the graft. Graft is supported. with gelfoams in EAC.

In overlay technique, graft is placed lateral to the annulus and

remaining middle fibrous  layer after. the squamous layer was removed. In

this technique, visualization of the anterior meatal. recess is adequate, which

is important for anterior perforations. reaching the anterior annulus. A

modification of overlay technique is placing the anterior edge of. fascia graft
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under the annulus after removing the under surface epithelium. Thus anterior

canal blunting can be avoided.

Complications of underlay tympanoplasty

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.

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. Anterior

tympanomeatal cholesteatoma. Blunting of anterior tympano meatal angle.
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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 is not reduced. Graft take up rate is high as graft bed is broad

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 organization. of blood behind the graft,

anterior  meatal recess blunting may occur. Inadequate removal of anterior

canal hang    Belluci developed a grading system based on the severity of the

ear discharge and associated craniofacial anomalies .such as cleft palate.

Wullstein and Austin proposed a five part system based. on the ossicular

defect. Black introduced the SPITE system (Surgical, Prosthetic, Infection.,

Tissue and Eustachian tube). Kartush classified the factors into. intrinsic

(middle ear and Eustachian tube pathology) and extrinsic (the factors under

the surgeon’s control such as surgical technique, the graft and the. prosthesis
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used). With increasing number of tympanoplasty procedures being performed

now a day, it is important to predict the outcome of surgery and give. proper

counselling for the patient. This avoids unrealistic untoward expectations

from the side of the patient.

The choice of surgery is based. on the extent of disease, the patient’s

health, the status of the contralateral ear, the surgeon’s experiences, and the

patient’s preference.
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AIM AND OBJECTIVES

AIM

To study about the different types of ossicular pathology in CSOM

cases and its management by various cartilage tympanoplasty.

OBJECTIVES :

1)To study about different ossicular pathology in CSOM

2)to study about the effect of cartilage tympanoplasty in different
ossicular pathologies.
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REVIEW OF LITERATURE

The first tympanic membrane repair was done by Marcus Banzert in

1960 by ivory tube which is covered by pig’s bladder.

Toyn bee in the year 1853 with help of rubber disc with silver wire over

the TM perforation considered improvement in hearing.

Paper patch was used by Blake in 1877 over the perforated TM has

improvement in hearing.

True Tympanoplasty first did by Berthold in 1878 removed

deepthelialised TM remnant and placed a skin graft to cover the defect.

The great revolutionary tympanoplasty change begin in 1950 due to

microscopic instruments and antimicrobials.

Zollner&Wullstein’s invented overlay graft tympanoplasty in early

1950

They used in split thickness skin graft. But due to poor graft uptake and

cholesteatoma not used widely.

In 1950 can skin pedicle graft used by sooy.

Temporalis fascia graft used by Heerman Plerks, House and sheehy

used free canal overlay technique in 1955.

In 1964 Ned Chalat first homograft tympanoplasty was performed.

In 1958 Jansen using cartilage for ossicular chain reconstruction.

The first use of cartilage for tympanic membrane reconstruction by

Jansen and Salen in 1963.
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In 1977 Dorhoffler did retrospect study with cartilage tympanoplasty

those who underwent revision tympanoplasty. Analysis of pure tone

Audiogram shows no significant difference in carlilge and perichondrium

group.

Boone, Edward, John L. Dorhoffler between 1994 and 2001 in done in

department of otorhinolaryngology in university of arkans as, USA shows

revision  tympanosplasty without mastoidectomy my shows equivalent results

to tympanoplasty with mastoidectomy.

Sohil Vidya in 2015 in Gujarat compared the outcome of cartilage

shield tympanoplasty with type I temporarlis fascia tympanoplasty. The graft

uptake was about 98.46%.

In between 2006 and 2008 at Department of Otorhinolaryngology of

Harydarpara Numume Research a study was conducted on Hospital, Turkey

cartillage reinforcement tympanoplasty done in desirable perforation closure

in central perforation cases and revision case on 60 patients.

They achieved a total closure of perforation in 47 patients compared

to hearing difference between preoperative and post operative was significant

(P-0.001)

Bluestone et al 1972, in their study observed that the negative middle

ear pressure equalizing function is impaired in almost all ears with otitis

media with effusion. A pathological condition of the Eustachian tube is a

patulous tube with an excessively wide passage rather than stenosis, and this
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is often seen in ears with cholesteatoma and adhesive otitis media. The

condition is called ‘eustachian tube closing failure” and is considered to be

closely related to the pathogenesis of these conditions.

(Magnuson 1978). When the nose is bilaterally blocked, negative

pressure is sometimes induced naturally in the middle ear by swallowing. This

is called the “Toynbee phenomenon” and is also noteworthy as a unique

pathological condition of the Eustachian tube which is actively and repeatedly

causing negative middle ear pressure with every swallow during nasal allergy

or upper respiratory tract infection, resulting in various middle ear diseases.

(Sudo et al 1999). Proud et al (1971), monitoring middle ear pressure for 24-

36 h after ligating the eustachian tube in cats, failed to show a high negative

pressure (over 90mm H2O) and Cantekin et al) (1980) showed that the middle

air pressure remained at approximately 50 mm H2O. when physiological

respiration was maintained in dogs under general anesthesia. Honjo 1988;

Takahashi et al 1990, studied that the middle ear pressures in cats for

several weeks by tympanograms after relatively abolishing tubal ventilatory

functions by transecting the tensor veli palatine muscle and hamulus

pterygoideus, but failed to find the frequent formation of high negative middle

ear pressure or otitis media with effusion.

Bylander et al 1985, monitored the middle ear pressure of children with

tubal dysfunction for more than 24 h by tympanogram, and found that their



55

middle ears showed alternate positive and negative pressures during sleeping

and waking, respectively.

Hergils et al 1985, found that the middle ear of many normal

individuals showed positive pressure when they wokeup in the morning.

Buckingham et al 1985, through middle ear pressure monitoring of dogs under

general anesthesia, demonstrated that the middle ear pressure varied

according to their respiratory condition ; positive pressure during

hypoventilation and negative pressure during hyperventilation.

Gantekin et al (1980) showed experimentally that the speed and degree

of middle ear pressure decrease in dogs depended upon the gas inflated into

the middle ear.

Sade et al (1989) inflated various gases in to the middle ears of patients

with atelectatic ears and found that the speed of normalization of the protruded

eardrums after inflation varied according to the gases inflated. Iwano et al,

(1993) also reported that human middle ear pressure changed in relation to

the gases inflated into the middle ear. Sade et al 1995, pointed out that the

middle ear gas composition is similar to that in the venous blood in humans,

and later his colleagues (Levy et al 1995) directly detected inhaled inert gas

in the middle ear. Thus the existence of a gas exchange function through the

middle ear mucosa was confirmed. Hergils et al (1985) and Iwano et al (1993)

demonstrated in humans that applied negative and or positive middle ear

pressures tend to approach atmosphere pressure if the person does not
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swallow. Gates et al 1980, O’Neill et al 1985 observed that the gas exchange

function in the middle ear is impaired by materials which increases the

distance between the middle air cavity and the capillaries, such as edematous

mucosa, granulation, or scars in the middle ear. Most typically, the function

stops when the middle ear is filled with effusion or granulation without

leaving any air space. In other words, an air space in the middle ear into which

gases enter from the blood is necessary for gas exchange ; more precisely an

air fluid interface is necessary.

Bylander et al 1985, observed that the sudden change in atmospheric

pressure, and it cannot regulate the middle ear pressure at precisely

atmospheric level because even a minute alteration in the blood gas

composition (particularly carbon dioxide) for instance during sleeping, has a

considerable influence on the middle ear pressure. Bylander et al 1981,

observed that the Eustachian tube appears to be too delicate to be relied upon

as the only system controlling middle ear ventilation and pressure regulation.

Matsune et al 1996 showed that an important function of the Eustachian

tube, the protection of the middle ear is mainly carried out by morphological

features sucas submucosal lymphoid follicles. Okubo 1993, reported that

advocating the idea that gases are always produced in the middle ear (mastoid)

and expelled through the Eustachian tube : in other words, that both

ventilation and clearance are directed from the middle ear to the nasopharynx.

Neumann, Andreas, Schultz Coulon, Hans Jurgen, Jahnke, Klaus. In their
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article (Otology & Neurotology 24(1) 33-37 January 2003), one type III

Tympanoplasty applying the Palisade Cartilage Technique reported that the

palisade cartilage technique is suitable to manage difficult pathologic

conditions in middle ear surgery. It was demonstrated that the palisade

cartilage technique can be combined safely with titanium ossicular

replacement prosthesis.

Yu LS, QiZM, the article on operative therapy of the adhesive otitis

media showed that adhesive otitis media can be treated with cartilage

tympanoplasty. The cartilage was a good material for reconstruction of the

ear drum to the treatment of it. Sade et al 1982, showed that the ventilating

tube insertion is the commonest surgical procedure performed.

This can arrest further progression in about 60% of grade 1 retraction

pockets of pars tensa. Srinivasan et al 2000 showed that the retraction is

deemed amenable for complete excision, and it is their experience to perform

this procedure in both ears at the same time as a day care procedure both in

children and adults. And success rate is around 65% in retractions of grade 1

to 3.

Levinson 1987, charaction et al 1992, Yung 1997 showed that the

cartilage is considered to provide good re enforcement for the healing

tympanic membrane. The reported recurrence rate of retraction with this

procedure varies from 5% to 45%. Desarda KK, Bhisegaonkar DA, Gill S

Tragal perichondrium and cartilage in reconstructive tympanoplasty, Indian
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Otolaryngol Head Neck Surg, 2005 ; 57 : 9- 12, In their study, they strongly

recommend the tragal perichondrium and cartilage composite graft in various

tympanoplasty reconstructions. The hearing improvement within 15 dB of

bone conduction has become almost a standard criterion for the analysis of

surgical success.
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MATERIALS AND METHODS

The study was conducted in a sample of 50 patients who was randomly

selected and included in the study. Detailed clinical examination of ear was

done in the patients included using Bull’s eye lamp, oto-endoscopy, Tuning

fork tests and PTA. The CSOM patient of all both sexes whose has adhesive,

otitis Media and those who has recurrent diseases selected for the study.

Investigation which were relevant for this study like PTA were taken.

The air conduction hearing loss average was obtained in decibel 500 Hz and

1000Hz and 2000Hz. Route blood investigation, X ray and ECG done and

patients were assessed before the procedure.

MATERIALS

A sample of 50 patients having CSOM were included in the study.

STUDY DESIGN-Prospective Randomized descriptive study

STUDY PERIOD – NOV 2017 TO JULY 2019

STUDY AREA - Department of ENT  and Head and Neck surgery,

Tirunelveli Medical College Tirunelveli.

Ethical committee approved.  Informed  consent form all the patients

was obtained.
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INCLUSION CRITERIA :

 SEX : BOTH

 CSOM – both types

 Adhesive otitis media

 Revision surgeries

EXCLUSION CRITERIA :

 cases with sensorineural hearing loss

cases with complications of chronic suppurative media such as facial palsy,

labyrinthitis ,intracranial or extracranial complications.

Grafting Methods :

Different operation techniques have been published depending on the form of

the cartilage graft.

- Palisade technique

- Cartilage shield technique

- Cartilage island technique

- Cartilage tension ring (horseshoe)

Among these we used cartilage shield technique.

Technique

The procedure is done under either local or general anaesthesia.
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A post aural approach is generally adopted.

2% Lignocaine with epinephrine 1 : 1,00,000 is used for local

infiltration.

Korners flap is elevated after putting incision at 6 ‘O clock and 12’O

clock position. Then post auricular William wilde incision is made.

The conchal cartilage is harvested with intact perichondrium on both

sides. The cartilage with attached perichondrium is dissected from skin and

soft tissue with a pair of sharp scissors in a plane superficial to perichondrium

on both sides.

The cartilage is sliced to 15 mm length and 10 mm is width.

Two different techniques are used depending on whether the pathology

is confined to the posterior segment or involves the whole middle ear.

In the first case, the anterior perichondrium is dissected off and

prepared to graft a deficient TM. Using an angled knife, a perichondrium/

cartilage island flap is individually constructed to allow better fit in the middle

ear according to the pathological findings.

In the second case, the whole cartilage is harvested, the anterior

perichondrium is elevated in continuity with the posterior perichondrium on

which a disc of cartilage is fashioned 8-9 mm in diameter and a strip of

cartilage 2 mm wide is removed to accommodate the malleus handle.
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The posterior segment should reach the malleus handle to guard against

future retraction in the gap. The excised strip may involve the whole islet

length so that the anterior segment can be pushed laterally.

A tympanomeatal flap is elevated and the atrophic drum is carefully

elevated off the bony sulcus, the promontory and middle ear structures with

extreme caution to preserve the thin TM making certain to enter the middle

ear beneath the annulus.

Redundant tympanic membrane is removed, and the ossicular chain is

inspected.

If good movement exists between the incus and stapes, even in the

presence of some erosion of the incudostapedial joint, the chain is left intact.

In cases with immobilized malleus on the promontory, the tensor tympani

tendon is cut to allow lateral displacement of malleus and to widen the

mesotympanic space. Besides the depth, attic and posterior canal wall

saucerization and removal of part of the posterior bony meatus enlarge the

diameter of the middle ear. This is also mandatory to expose the fundus of a

retraction pocket with its keratin debris and possible cholesteatoma. At this

point a decision may have to be made as to expanding the dissection to include

an atticotomy, atticoantrostomy, or a tympano-mastoidectomy.

The entire graft is placed in an underlay fashion, with the cartilage

toward the promontory and the perichondrium adjacent to the tympanic
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membrane remnant, both of which are medial to the malleus. A drill can be

used to sculpture the canal walls as necessary to accomplish a best-fit

condition. An alternative method includes

using two separate pieces of cartilage-perichondrial graft, one to obliterate the

posterosuperior pars tensa quadrant and a separate piece for the attic blockage

in cases with attic erosion, either suspected through radiology preoperatively

or encountered intraoperatively. In cases, which need ossicular

reconstruction, either

a primary incus (auto or homograft) interposition is done or a secondary

reconstruction using a suitable prosthesis is planned.

The anterior part of the middle ear is then packed with moistened Gel

foam and the flap is repositioned. The external canal is filled with roller gauze

socked antibiotic ointment.

Procedure:

All the cases of CSOM either the safe or unsafe of all the sexes willing

for surgery were included in the study with those who fulfil the inclusion

criteria. Informed consent was taken.

Preoperative Procedure:

Detailed history was taken Patient underweight.
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Post operation follow up

Patient treated with IV antibiotics upto 5 days and sutural removal done

on 7th day. Thereafter weekly visits for 1 month and 3 month PTA was done.
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RESULTS

From Nov 2017 to July 2019 50 patient were included in the study with

cartilage tympanoplasty.

SEX DISTRIBUTION

No of Cases

(n=50)

Percentage

Male 24 48%

Female 26 52%

Male
48%

Female
52%

SEX DISTRIBUTION



66

Age Distribution

Age of the subjects in our study group is ranging from 10-60.  Average of

the age group in our study is 28.28 years. Out of which ,most of the patients

fall into the age group of 10 to 25 years(52%). Whereas 26% of the patients

fall into 26 to 40 years and 22 % of the cases fall into 41 to 60 years.

No of Cases

(n=50)

Percentage

10-25 years 26 52%

26-40 years 13 26%

41-60 years 11 22%
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52%

26%

22%

Age Distribution

10-25 years

 26-40 years

41-60 years
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SIDE NO OF CASES PERCENTAGE

Right 14 28

Left 28 56

Bilateral 8 16

Total 50 100

Most of the cases have left ear involvement, while 16% of cases have both
ear involved and 28% right ear involvement.

28%

56%

16%

SIDE

Right

Left

Bilateral
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POST OPERATIVE GAIN IN AB GAP

dB No of Cases

(n=50)

Percentage

<5 6 12%

6-10 15 30%

11-15 20 40%

>16 9 18%

<5
12%

6-10
30%

11-15
40%

>16
18%

POST OPERATIVE GAIN IN AB GAP
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GRAFT STATUS

No of Cases

(n=50)

Percentage

Intact 48 96%

Not Intact 2 4%

Intact
96%

Not Intact
4%

GRAFT STATUS
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OSSICULAR PATHOLOGY

Type of Ossicular pathology Percentages

Incus 76%

Malleus and incus 16%

Malleus 36%

Stapes 14%

All Ossicles 8%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Incus Malleus and
incus

Malleus Stapes All Ossicles

Ossicular pathology

Ossicular pathology
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DISCUSSION

The study was conducted from Nov 2017 to July 2019 in a tertiary care

institute at TVMCH. The CSOM patients was randomly selected of both the

sexes were advised to undergo surgery. The patients included in our study we

used full thickness cartilage graft. The graft  uptake was the same for the

different age group was 10 to 60 years.

- Jaeali MM et al study concludes that 92% graft uptake of hearing

cartilage tympanoplasty in their study. In our study it was found to be

94%.

- Baeli MK et al also says graft uptake in cartilage tympanoplasty was

far superior than other methods of tympanoplasty.

- In 103 cases to improve hearing, the average pre and post-operative

were found to be 33.6 +/- 9.6 dB &14.6 +/- 10.1 dB respectively.

(Dorhorter et al)

- Caroline C Jefforey– cochvaneanalysis of 199 articles reporting of

particular type concluded that cartilage palisade tympanoplasty offers

excellent graft take rates and gesso post-operative hearing extremes

for perforation of various  and for both primary and revision cases.
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- On of the successful methods in repairing the posterior perforation  is

cartilage tympanoplasty with the success rate ranging 98.4% to

96.9%

- by review and meta-analysis by Jefferey et al bound that palisade

cartilage tympanoplasty has an overall uptake of 98% as beyond 6

months.

In our study we did surgery on total for 50 patients, Among them 11

patients presented with Recurrent CSOM and 39 patients presented with

CSOM for the first time. There was 100% Graft uptake in patients with

Recurrent CSOM.

In our study the graft uptake was 96%. The ossicular pathology was

mostly commonly involved in incus - 76 % malleus and incus - 16% malleus

– 36% , stapes – 14% , all ossicles - 8 % . post op audiological improvement

in PTA was 11.34%
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CONCHAL CARTILAGE HARVESTED
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INTRA OPERATIVE PLACEMENT OF CARTILAGE GRAFT
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INTRA OPERATIVE  CARTILAGE SHIELD TECHNIQUE
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POST OP GRAFT UPTAKE AFTER SIX MONTHS
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PRE OP PTA
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POST OP PTA
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CONCLUSION

Management of ossicular pathology in Chronic Otitis Media

doesn’t have a straightforward protocol. It requires careful pre-operative

evaluation, proper planning of the type of tympanoplasty to be executed and

that will determine the outcome of surgery. Type of the ossicle eroded are the

main determining factor that decide the post-operative air-bone gap outcome.

In revision cases, cartilage tympanoplasty was a standout procedure with good

graft uptake, improved hearing outcome and less failure with no choices of

other procedures.
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ANNEXURE

CASE SHEET PROFORMA

Name: Age: Sex: Occupation:

Address:

Chief complaints & Duration:

History of present illness:

History of past illness:

Personal History:

Family History:

Treatment History:

General Examinations:

Systemic Examinations:

EXAMINATION OF EAR

RIGHT EAR LEFT EAR
Pre auricular region Pre auricular region
Pinna Pinna
Post auricular region Post auricular region
External auditory canal External auditory canal
Tympanic membrane Tympanic membrane
Tragal sign Tragal sign



Three finger test
Middle finger
Index finger
Thumb

Three finger test
Middle finger
Index finger
Thumb

Fistula test Fistula test
Tuning fork test

Rinne
Weber
Absolute Bone Conduction test

Tuning fork test
Rinne
Weber
Absolute Bone Conduction test

Facial nerve function tests Facial nerve function tests

Facial nerve function tests Facial nerve function tests

Vestibular function tests Vestibular function tests

EXAMINATION OF NOSE:

External contour of the nose:

Root

Dorsum

Supratip

Tip

Ala

Nasolabial groove

Naso alveolar groove

Naso maxillary groove



Vestibule of the nose

Anterior rhinoscopy

Medial wall

Nasal septum

Lateral wall

Inferior turbinate

Inferior meatus

Middle turbinate

Middle meatus

Floor

Nasal cavity

Colour of the Nasal mucosa

Posterior rhinoscopy

Air-way patency test:

Cold spatula test

Cotton wool test

Cottles test



Examination of Paranasal Sinuses

EXAMINATION OF THROAT

Examination of oral cavity:

Upper and lower lips

Angle of the Mouth

Gingivo labial sulcus

Gingivo buccal sulcus

Gums

Teeth

Hard palate

Anterior two third of tongue

Floor of the mouth

Vestibule of mouth

Cheek mucosa

Retromolar trigone

Examination of oropharynx

Bilateral Anterior pillar

Bilateral Tonsils

Bilateral Posterior pillar

Posterior pharyngeal wall

Soft palate

Uvula



Indirect laryngeal mirror examination

INVESTIGATIONS:

Urine: albumin, sugar, deposits

Blood:Complete Haemogram:

Total count

Differential count

Absolute eosinophil count

Haemoglobin

ESR

Platelet count

Bleeding time

Clotting time

Blood grouping and typing

Cross matching

Blood sugar

Renal function test: Urea, Creatitine

X ray: chest (PA view)

ECG in all leads



SPECIFIC INVESTIGATIONS

PURE TONE AUDIOMETRY

POST OPERATIVE IMPEDENCE AUDIOMETRY

X RAY MASTOIDS BOTH EAR



NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk; (kUj;Jt Ma;tpy; gq;Nfw;gj;w;F)

Ma;T nra;ag;gLk; jiyg;G:

gq;F ngWthpd; ngaH:

gq;F ngWthpd; taJ:

gq;F ngWth;

,jid 

Fwpf;fTk;1. ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis gbj;J

Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;> mjw;fhd jFe;j
tpsf;fq;fis ngwTk; tha;g;gspf;fg;gl;Ls;sJ vd mwpe;J nfhz;Nld;.

2. ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j

fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk;

cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk;

mwpe;J nfhz;Nld;.
3. ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T

Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH vd;Dila kUj;Jt
mwpf;iffis ghHg;gjw;F vd; mDkjp Njitapy;iy vd mwpe;J
nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd
mwpfpNwd;.

4. ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah

gad;gLj;jpf; nfhs;s kWf;f khl;Nld;.
5. ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F

nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it

Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd; vd;W
cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh> my;yJ vjpHghuhj>
tof;fj;jpw;F khwhd Neha;Fwp njd;gl;lhNyh clNd

,ij kUj;Jt mzpaplk; njhptpg;Ngd; vd cWjp mspf;Nwd;.

gq;Nfw;gthpd; ifnahg;gk; / .................................................... ,lk; ...........................................

fl;iltpuy; Nuif

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; ........................................................................................ Ma;thshpd;
ifnahg;gk; /...................................................... ,lk; ............................................ Ma;thshpd; ngaH
......................................................................................................................... ikak;
............................................................................................................................................... fy;tpawpT
,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit

rhl;rpapd; ifnahg;gk; /...................................................... ,lk; ................................................

ngaH kw;Wk; tpyhrk; ................. ...................................................................................................



யஒப் தல் ப வம்

தி ெந ேவலி அர ம த் வமைன கா , க் ,ெதாண்ைட
ைற ல் ப ம் கைல ம த் வர் அவரக்ள் ேமற்ெகாள் ம்

இநத் ஆய் ல் பங் ெகாள்ள ----------------------------ஆ ய நான்
மன டன் சம்ம க் ேறன்.இநத் ஆய்ைவ ேமற்ெகாள் ம்

ம த் வர் என் ம த் வ வரங்கள் மற் ம் ம த் வ ஆய் ன்
கள் ஆ யவற்ைற ெதரிந் ெகாள்ள ம் ,அைனத்

பரிேசாதைனைய ம்அ ேவன் .ேம ம்இநத்ஆய் ன் கைள
ர ரிகக் ம் சம்ம க் றான்.

பங்ேகற்பவரின்ைகெயாப்பம் /கடை்ட ரல் ேரைக ---------------------------

இடம் --------------------------

ேத ----------------------------

பங்ேகற்பவரின் ெபயர்மற் ம் லாசம் -------------------------------------

ஆய்வாளரின்ைகெயாப்பம் ---------------------------

இடம் --------------------------

ேத ----------------------------

ேபரா ரியரின்ைகெயாப்பம் ---------------------------

இடம் --------------------------

ேத ----------------------------



தகவ ப வ

த க ெச த ப ேசாதைனக ல த க .

.

ேநா உ ள ெத யவ ள  .இைத ண ப த பலவைக

சிகி ைச ைறக உ ளனஎ பைத ேம இ த ைறய

ல ஏ ப வைள ைள ஒ பட ஆ ேம ெகா ள பட

உ ள  .இ றி தஉ கள ேநா ம அத வவர கைள

ஆ வ பய ப த வ கிேறா  .தா க வ பனா

ம வ ஆ வலி எ ெபா ேவ மானா வலகி

ெகா ளலா  .எ த ச டசி க இடமி லாம எ ெபா

ேவ மானா த க ஆ வலி வலகி ெகா ளலா  .

இ த ஆ வ ல கிைட தகவ க ப ேசாதைன

க த கள ஒ தலி ல ம ஆ வ

பய ப த ப .

ஆ வாள ைகெயா ப   :

ஆ வாள ெபய :

இட :

நா :



S.No Name Age Sex Diagnosis Pre OP
PTA (dB)

Post OP
PTA (dB)

Graft
Status

M I S
1 Subashri 11 F B/L CSOM / CP -Right 38  + + - 30 Intact

2 Arjunpandi 18 M Right CSOM / Adhesive otitis
Media 35 - + 22 Intact

3 Thenselvi 35 F b/l CSOM / CP - Left 56 + - + 45 Intact
4 Ramakrishnan 38 M b/l CSOM CCP - Left 28 + - + 20 Intact

5 Manikandan 24 M Right CSOM / Adhesive Otitis
Media 28 - - + 21 Intact

6 Chandru 13 M B/L CSOM / Adhesive Otitis
Media - Left 33 + + + 21 Intact

7 Kannaki 46 F B/L CSOM / CP- Right 42 + - + 30 Intact

8 Mariammal 48 F Left CSOM / Adhesive Otitis
Media 56.6 + - + 33 Intact

9 Periyasamy 43 M Left CSOM / Adhernia Ottis
Media 53 + - + 32 Intact

10 Rahul 10 MC Left CSOM / CP 38 + - + 29 Intact
11 Shanthi 48 F Right CSOM / PSR 56 + + - 52 Intact
12 Subhulakshmi 26 F Left Recurrent CSOM 30 + + 22 Intact
13 Sudalaimuthu 17 M Left  CSOM /CP 45 + - + 28 Intact

14 Chinnathai 39 F Left CSOM / Adhesive  Otitis
Media 36 + - + 20 Intact

15 Ajay 17 F Right CROM / Adhesive Otitis
Media 40 + - + 29 Intact

16 Murugan 33 M Right CSOM / Adhesive otitis
Media 43 - - - 23 Intact

17 Thiruvenkada  vasan 21 M Left CSOM / PSR 30 - + + 21 Intact
18 Marimuthu 15 M Right Recurrent CSOM 45 + - + 36 Intact

19 Sudalaimani 23 M B/L CSOM / Left Adhesive
Otitis Media 30 + - + 20 Intact

Ossicular
Status



20 Varadharaj 26 M Left CSOM / PSR 45 - - + 33 Intact

21 Jeyakumar 12 M Left CSOM / Adhesive otitis
Media 33 - - + 20 Intact

22 Jeya 25 F Left CSOM / Adhesive Otitis
Media 29 + - + 20 Intact

23 Murugan 42 M Right Recurrent CSOM 38 + - + 25 Intact

24 Vellaiammal 39 F Left CROM / Adhesive Otitis
Media 39 + - + 38 Not Intact

25 Seethalakshmi 48 F Left Recurrent CSOM 43 - - + 43 Intact
26 Mahamoorhti 18 M Left Recurrent CSOM 43 - - + 29 Intact
27 Latha 48 F Left Recurrent CSOM 54 - - - 30 Intact
28 Subin 14 M Left CROM / PSR 33 + - + 22 Intact
29 Suresh 18 M Right CROM / PSR 36 - + + 28 Intact
30 Murugan 50 M Left Recurrent CSOM 38 - + + 25 Intact
31 Muthumari 50 F Right Recurrent CSOM 39 + + - 22 Intact
32 Muthulakshmi 39 F Left Recurrent CSOM 41 + - + 29 Intact
33 Kalaeshwari 10 F B/L CsOM  / Left PSR 40 + - + 30 Intact
34 Shunmugathai 60 F Left CSOM CP 49 - - - 49 Not Intact
35 Ganeshan 19 M Right CSOM / PSR 40 - - + 27 Intact
36 Empenzia 14 F Right CSOM / PSR 31 + - + 24 Intact
37 Sathya 11 F Right CSOM / PSR 49 - - + 35 Intact
38 Lkalaiarani 20 F Left CSOM / CP 38 + - + 20 Intact
39 Arunachalam 32 M B/L CSOM / CP Right 50 + - + 35 Intact
40 Esakkiammal 59 F Left Recurrent CSOM / CP 47 - - + 40 Intact
41 Mugesh 17 M Left Recurrent  CSOM 45 + - + 42 Intact
42 Varadharajan 26 M Left CSOM / PSR 46 + - + 28 Intact

43 Rajkumar 11 M Left CSOM / Adhesive Otitis
Media 39 + - + 26 Intact

44 Umaiya beevi 40 F Right CSOM CCP 39 + - + 28 Intact

45 Lakshmi 19 F Left CSOM / AdheSive Otitis
Media 46 - - - 34 Intact



46 Prabavathy 33 F Left CSOM /  AdheSive Otitis
Media 32 - + + 20 Intact

47 Rahul 10 M Left CSOM / PSR 35 + - + 28 Intact
48 Kavyaselvi 23 F Left CSOM / CP 45 + - + 33 Intact
49 Essakiammal 39 F Right CSOM/CP 36 - + + 28 Intact
50 Abinaya 17 F Left CSOM /CP 33 - + + 30 Intact
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