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INTRODUCTION

Post traumatic cholesteatoma is a rare but impbitda sequelae of trauma to the
temporal bone. The dire consequences of this f[mhoequire the astute clinician to
have a high index of suspicion. The developmemholesteatoma following temporal
bone trauma may occur from as early as 1 year aadeen documented as late as 25

years.

A cholesteatoma is a cystic lesion formed from teiging stratified squamous
epithelium. Cholesteatoma may be either congeaitalcquired in origin. Congenital
cholesteatoma usually forms due to epithelial remsaeing trapped in the temporal
bone during embryogenesis. Acquired cholesteatmanafollow chronic otitis media,

latrogenic implantation of squamous epithelium ittte middle ear or post trauma.
Some of the complications that may develop frorh@easteatoma include facial nerve

palsies, perilymphatic fistulae, intracranial sgpbearing loss and soft tissue sepsis.

Temporal bone fractures result from either blunpemnetrating injuries to the temporal
bone. The fracture patterns that are seen mayeberiled as either longitudinal,

transverse or mixed in types. The longitudinattuees run in the long axis of the
petrous temporal bone and are less commonly as$sdardth facial nerve paralysis.

Transverse fractures run perpendicular to the kg of the temporal bone and are
more often associated with facial nerve paralysi ianer ear injuries. The sequelae
of temporal bone fractures therefore include facialve paralysis, hearing loss,
vertigo, vascular injury and cerebrospinal fluidke. A delayed complication is the

development of cholesteatoma.



Temporal Bone Anatomy

The ear is divided into 3 parts — the outer, migid inner ears.

The Outer Ear:

The outer ear consists of the pinna and the eXtauthtory canal. The pinna is funnel
shaped which serves as a collecting mechanism dands waves. The external
auditory canal is cartilagenous in its outer 1/8 bony in its medial 2/3. It is lined by
squamous epithelium. The canal contains sebacaondsceruminous glands in its
epithelium. The sebum and cerumen derived forrsghgtands combine to form the

substance known as wax.

The Middle Ear:

The middle ear extends from the tympanic membrané&d promontory and includes

the mastoid air spaces which drain into it. Thaggnic membrane is attached to an
incomplete fibrous ring called the annulus. Theputed inferior larger segment is

called the pars tensa, and the unsupported supsgment the pars flaccida. The
three ossicles in the middle ear transmit souneh fitee tympanic membrane to the oval
window. The three ossicles consist of the malléusys and stapes. The middle ear
also contains two muscles — the stapedius andrtéyrapani which are responsible for

protecting the ear from exposure to excessiveld Isounds. The nerves contained in
the middle ear consist of the facial nerve andbitanch the chorda tympani,the

auricular branch of the vagus and the tympanic diraf the glossopharyngeal nerve.
The mastoid air spaces communicate via the adduandrum into the epitympanic

space of the middle ear cleft.



The Inner Ear:

The inner ear consists of the bony and membraradugsihths. The bony labyrinth is
filled with perilymp and the membranous labyrintlithwendolymph. The 2 main
structures of the inner ear are the cochlea amkgiamd the vestibule and semicircular
canals posteriorly. The cochlea has 3 compartmeritee scala vestibuli superiorly,
the scala tympani inferiorly and the scala mediaeiween. The cochlea subserves
hearing. The vestibular apparatus consists ofithele, saccule and the 3 semicircular
canals. The utricle and saccule are receptorsnefil acceleration. The superior,

lateral and posterior semicircular canals are coregkwith rotational acceleration.



LITERATURE REVIEW

1. Temporal Bone Fractures

Temporal bone fractures result from either blunfpenetrating trauma to the
temporal bone. These fractures have been tradityonaassified into

transverse, longitudinal and mixed. Longitudin@ctures run parallel to the
long axis of the petrous pyramid and comprise BD-% of all temporal bone
fractures. Facial nerve palsy occurs in approx@gal5 % of longitudinal

fractures. Transverse fractures run perpendidal#iie long axis of the petrous
pyramid and comprise 10 — 30 % of all temporal bfsaetures. Facial nerve
paralysis occurs in approximately 50 % of theseieptd. Ishman et al,
however, report that this system is obsolete anve heclassified temporal bone
fractures into the petrous and non petrous invotmniorms. They report that
this new classification gives better correlationthwfacial nerve weakness,

cerebrospinal fluid leakage and both conductivesardorineural hearing loss.

Gunshot injuries to the temporal bone are oftero@ated with other more
serious life threatening injuries which often tagkecedence. Haberkamp et al
reports 20 — 50 % of gunshot injuries to the headlve the temporal bone.
They report that due to the density of the tempbmale, survival is possible
even with massive injury. In their series, thegam, the overall incidence of
facial nerve involvement was 75 %, hearing los&&8nd vascular injury

25 %. Vestibular dysfunction and persistent cargiinal fluid otorrhoea may

also occur.



Facial nerve paralysis in temporal bone trauma nesult from either direct
injury or as a result of the fracture of the tengbdrone. It has long been said
that 90 % degeneration of the facial nerve functarelectoneurography in the
first 6 days is an indication for facial nerve degession. However, Tuncay
et al report that these patients often have agsakiife threatening injuries
which take precedence, and is thus not always Iplesso evaluate these
patients in the first 6 days. They tend to usetsdenyelograms (EMG), high
resolution CT Scans and clinical judgement as th&in monitoring tools.
They report that as long as the nerve is decomgdesghin 3 months of onset

of injury, the outcome is the same.

Vertigo following trauma to the temporal bone magvé two possible

aetiologies. Marzo et al describe the concusswel®me where traumatic
brain injury may be associated with the temporahébdrauma. 10 % of
traumatic brain injuries are severe (classified &asgow Coma Scale of

3 - 8), 10 % are moderate (Glasgow Coma scale 9)-aidd 80 % are mild

(Glasgow Coma Scale > 13). The second reportedhamsm is a

perilymphatic fistula. Their patient series witarjymphatic fistulae presented
with persistent unilateral aural symptoms and sensoral hearing loss. They
also report that post traumatic Menieres Syndroie accur, and may be
managed medically with diuretics and salt resoittiSurgical decompression

with shunt surgery has proven ineffective.



Cerebrospinal fluid leaks associated with tempdrahe fractures are most
often due to disruption of the tegmen tympani. sT$ubjects the individual to
the risk of meningitis. Fortunately, these areewfself limiting. Those that

persist will require surgical closure.

. Cholesteatoma — Definition and Aetiology

A cholesteatoma is composed of a sac of squamontiselym filled with
keratin debris. Cholesteatoma may be either autajeor have an acquired
aetiology. The acquired form usually results frohronic otitis media with
active mucosal disease (Browning GG). The less comatquired aetiology is
implantation of squamous epithelium into the midelle and mastoid either at
surgery or following trauma. Congenital choleste@d has an incidence of
0,12 per 100 0000 as reported by Semaan et alre ®Hne numerous theories to
its development such as the persistence of thbeadik rest cells or alternately
implantation of squamous epithelium into the middeEar due to

microperforations in the tympanic membrane.

The theories of development of acquired cholesteatmclude:

1. Negative pressure theory — this involves the foromabf a retraction
pocket due to sustained or recurring negative reidetr pressure
following eustachian tube dysfunction. This reti@t pocket collects
keratin and results in cholesteatoma formation.

2. Metaplastic theory — the middle ear mucosa undergeguamous

metaplasia due to chronic sepsis resulting in cteé&oma formation.



3. Invasion theory — squamous epithelium migrates ihéomiddle ear via
a perforation in the tympanic membrane (usually placcida) resulting
in cholesteatoma formation.
One of the characteristics of cholesteatoma isxfgansile and destructive nature.
Semaan et al reported that one of the proposedanierhs of bone destruction is
pressure induced bone resorption. The other méshaninvolve the increased
expression of Ki — 67, cytokeratins, calgranulicathepsins, cytokines and matrix
metalloproteinases. The increased expression cfetlseibstances in childhood

cholesteatoma also accounts for the aggressiveenatthe disease in children.

Cholesteatoma as a disease entity may result eralesomplications. Smith and
Danner reported that the incidence and complicatiof cholesteatoma are
decreasing since the usage of antibiotics but ¢tmeptications still occur and are

potentially lethal.

One of the most disfiguring complications of a @sbtéatoma is facial nerve palsy.
Siddiq et al have shown that the prevalence ohfgmalsies has decreased from 1 —
2,3 % in the 1950’s to 0,04 — 0,16% in 2006 in ebt@atoma patients. They report
that facial nerve recovery can occur even if treatims delayed for up to seven
months. Other complications of cholesteatoma ohelhearing loss, vertigo and

intracranial complications



3. Post Traumatic Cholesteatoma

McKennan et al report that most of the literaturat tdeals with trauma to the
temporal bone concentrates on the acute effecth ssc temporal bone
fractures, sensorineural and conductive hearing lmeyebrospinal fluid leakage
and facial nerve paralysis. Little attention hagtb given to the less common

and often delayed sequelae such as cholesteatomation.

Post traumatic cholesteatoma is not a frequenggrileed condition. However,
the otologist must be wary of it since the growthhis cholesteatoma, resulting
from a temporal bone fracture, can remain undedefte years, allowing for

invasive and extensive growth (McKennan et al).

Brookes described some of the theories of postntsaéic cholesteatoma
formation in accordance with Eckel’s theories whiatiude:

1. Central tympanic membrane perforation following rilurauma and
explosions resulting in deposition of squamoushetiiim in the middle
ear.

2. External meatal fractures and marginal tympanic brame injuries
resulting in invasion of squamous epithelium ifte middle ear.

3. Soft tissue and bony defects of the mastoid andreat meatus after

gunshot wounds and traumatic meatal stenosis.



Brookes described that the latent period from tiafeinjury to diagnosis of

cholesteatoma may range from 1 — 25 years. Omigegbroblems with diagnosing
a post traumatic cholesteatoma is to establishusatarelationship between the
fracture and the formation of the cholesteatomattrl however, reports that the
intimacy between the fracture line and the choldstea establishes this

relationship.

The medico-legal implications of diagnosing a pwaumatic cholesteatoma are
tremendous. Brookes refers to specific conditibias must be fulfilled such as:

1. Clear proof of trauma

2. Trauma type known to predispose to cholesteatommagfon.

3. The tympanic membrane and external canal must baem normal

prior to the trauma.
4. Site of trauma and cholesteatoma must correspond.
5. The clinical findings must be compatible with a utraatic

cholesteatoma.

Post traumatic cholesteatoma may arise either ttmmmiddle ear and mastoid or
the external auditory canal. Post traumatic chedgema of the external auditory
canal is rare. Brookes et al had documented ordgs®s in the literature up to
1984. He reports that most cases occur secondarypost inflammatory acquired
atresia of the ear canal. The external canal fpagmatic cholesteatoma tends to
occur earlier than its middle ear counterpart. hds been documented from 6

months to 4 years.
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It is often difficult to examine a patient with agi traumatic cholesteatoma as the
external ear canal may be obstructed by a polypay be stenotic. Heilbrun et al
demonstrated the importance of computed tomograpagning in these instances.
Some of the information that may be obtained frooomputed tomography scan
includes bony fragments within the mass, extensiin the middle ear and
mastoid, integrity of the facial canal, tegmen tymipdehiscience and the state of

the ossicles of the middle ear. All of these fexinfluence surgical management.

A canal wall down mastoidectomy is advocated fangeal of the disease and

making the mastoid cavity amenable to inspectioriKveton suggests that

obliteration of the mastoid and middle ear for seweauma to the temporal bone is
a very good option. He suggests that this prevetisrrence of cholesteatoma and
chronic otomastoiditis. He concedes however, that disadvantages include
hearing loss, formation of a mucocele and the pddgi of burying a

cholesteatoma.
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MATERIALS AND METHODS

The aim of the study is:
» To report on post traumatic cholesteatoma in ontreeand the importance
of recognising the disease in the South Africantexmn
* To determine if surgical practice conforms to thhacgice reported in world
literature.
Ethics approval has been obtained for the studwy fitee Ethics Committee of the
University of the Witwatersrand.
This study design is a retrospective review.
The study was conducted at the Johannesburg Hbspita

The study was conducted from November 2006 to Maecy.

The study population included patients that weremiddd to the

Otorhinolaryngology wards at the Johannesburg Halspi

Data was collected from the hospital records at Jdlo@annesburg Hospital.
Parameters included were age, clinical historynicdl examination findings,
audiometric findings, radiological findings, intogerative findings and post

operative sequelae.

All data is presented with Microsoft Word softwam®gramme.
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CASE STUDY |

30 year old black male

History.

The patient gave a history of a gunshot woundéoleft side of the head in 1998.
He sustained an immediate left facial palsy an@ehearing loss for which he did
not receive any treatment. He also reported agneife left ear discharge since
August 2002. Associated with this was a non pilkshdft sided tinnitus and aural

fullness. There was no associated vertigo or iaalg

Clinical Findings

The patient had a complete left lower motor nedemial nerve palsy.
The left ear contained a polypoidal mass occludiegexternal auditory canal with
a mucopurulent offensive discharge.
Tuning fork tests revealed
- Rinne postive on the right ear (normal)
- Rinne negative on the left ear with Weber |dieed to the left
The left ear tuning fork tests revealed a condectiearing loss compatible with
middle ear disease.
The right ear was clinically normal as was the reftthe head and neck

examination.

13



INVESTIGATIONS

1. Pure Tone Audiogram

Fig 1.
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The hearing was within normal limits on the right.e
The left ear demonstrated a profound mixed heatosy with a conductive

component of 60dB in the low frequencies and betw&e— 50dB in the mid and

high frequencies.

The 60dB air bone gap in the audiometric assessofetiite left ear indicated a

maximal conductive deficit ie. the disease affeitis tympanic membrane and

ossicles.
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CT Scan

2.

Axial

Fig 2
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Coronal

Fig 4

Fig 5
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The CT scan demonstrates a soft tissue mass fitlieg entire mastoid cavity with
extension into the middle ear. There is a buli@gment in the mastoid antrum producing
a significant scatter effect. The findings aresthof a destructive disease process of the

middle ear and mastoid thus necessitating surgitaivention.

Intraoperative Findings

There was a transverse fracture line extendingutiirathe external auditory canal and
mastoid bone. The tegmen tympani was dehiscietit @iposed dura mater, however,
there was no CSF leak noted. There was a largesteatoma sac involving the mastoid
cavity and middle ear. The sac was closely adhdrethe fracture line from which it

appeared to take its origin. Ossicles were nattifiable. There was a bullet fragment

lodged in the aditus ad antrum obstructing draireghe mastoid into the middle ear.

Operative Procedure

The approach was through a postauricular incision.

A canal wall down mastoidectomy (radical mastoidest) was performed. This involved
removing the outer cortex of the mastoid bone awbdicating the outer air cells until the
cholesteatoma sac was identified. The posterioaloaall was taken down. The sac was
followed along the fracture line inferiorly, andethiegmen tympani superiorly into the
middle ear cavity. The cholesteatoma sac was edcis its entirety. A posterior
meatoplasty was performed and the entire cavitkguhavith ribbon gauze impregnated
with BIPP (Bismuth lodoform Paraffin Paste Pack3his is an antiseptic dressing used

for long term management of an open wound.
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Post Operative Management:

The patient was well postoperatively with no vestiondicating that no perilymphatic
fistula was present.

The BIPP pack was removed after approximately 1tmormThe cavity was found to be
clean and dry with no evidence of residual cholsi®@a or wound sepsis.

On review 3 months later, the cavity remained cleaah dry with no residual disease. The

complete left lower motor neuron facial nerve paksyained.
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CASE STUDY 2

A 13 year old Coloured male.

History.

The patient presented with a history of a gunshpiry to the left side of his face at the
age of 3 years. He sustained severe injury toldfieeye which was exenterated and
replaced with an artificial eye. The injury alswalved the left temporal bone resulting in
a left facial paralysis which was not treated & time. He complained of hearing loss
since the incident with no associated tinnitus ertigo. He presented now with a 10

month history of a discharging left ear.

Clinical Findings

The patient had an artificial left eye. There \@asomplete left lower motor neuron facial
nerve palsy.
The left ear canal was stenotic and the middleeald not be visualised.
Tuning fork tests revealed: - Rinne was positiaglee right ear (normal).
- He was unable to hear the tuning fork on the laft and

the Weber lateralised to the right ear.

The tuning fork tests revealed a sensorineuralitgdoss in the left ear compatible with

cochlear or retrocochlear pathology.

The right ear was clinically normal, as was thé ofshe head and neck examination.

19



INVESTIGATION

1. Pure Tone Audiogram
Fig 6
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The hearing was within normal limits in the riglatre

The left ear demonstrated a profound sensorinégaling loss in the mid and high

frequencies. A conductive hearing loss of 40dB prasent at 500 H

The conductive component of the hearing loss magttoduted to a vibrotactile response.
The sensorineural hearing loss is suggestive abchlear or retrocochlear insult. The
possible causes are direct injury of the innerlmathe missile or a destructive disease

process in the middle ear involving the inner ¢arcsures.
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2.

Axial

CT Scan
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Coronal

Fig 9

Fig 10
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The CT scan demonstrates a soft tissue mass imé#éstoid cavity extending into the
middle ear. There is a soft tissue narrowing sndRkternal auditory canal. There are bony
fragments within the mass in the middle ear whicky mepresent remnants of ossicles or
fracture fragments. The inner ear is structuratiymal.

Due to the radiological evidence of a destructivddie ear disease, surgical intervention

was opted for.

Intraoperative Findings

There was a longitudinal fracture of the temporahé involving the external auditory
canal, mastoid bone and middle ear. The tegmempdgpimwas dehiscient with no CSF
leaks identified. There was a large cholesteateatainvolving the mastoid and middle
ear cleft. The sac was closely adherent to theura line. There was just a remnant of
the malleus with no other ossicles identifiablehefle was a stenosis of the external

auditory canal behind which granulation tissue dastified.

Operative Procedure

The approach was through a postauricular incishmeft canal wall down mastoidectomy
(radical mastoidectomy) was performed. This inedlvemoving the outer cortex of the
mastoid bone, exenterating the cortical air celtischv exposed the cholesteatoma sac. The
posterior canal wall was then taken down to expthee entire cholesteatoma. The
cholesteatoma was intimately attached to the fracime. The cholesteatoma sac was
dissected free of the fracture line and followeadngl the tegmen into the middle ear. It

was then excised completely. A posterior meattplass performed and the cavity

23



packed with ribbon gauze impregnated with Bismutidoform Paraffin paste (an

antiseptic dressing used for the management oftiermg open wounds).

Post Operative Management

The patient was well postoperatively.

The BIPP pack was removed approximately 1 mong#r.lalThe mastoid cavity was found
to be healthy, and there was no wound sepsis.

On review 3 months later, the cavity remained cleaah dry with no residual disease. The

facial nerve palsy on the left side was still evide
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DISCUSSION

Gunshot injuries to the temporal bone are incregasinincidence. Due to the density of
the temporal bone, survivors are also increasingumber. Thus, more patients are now
presenting with the delayed sequelae of traumhddemporal bone such as post traumatic

cholesteatoma.

1. Site of Origin
One of the keys to diagnosing a post traumatic edteatoma is to establish a
relationship between the cholesteatoma and theufeac In Case Study 1, the
cholesteatoma was seen arising from the trans¥exstire line of the temporal bone.
In Case Study 2, the cholesteatoma had attachreetite longitudinal fracture line.
Bottrill reports the same finding where he noteat tihese cholesteatomas were seen to
arise from the old fractures sites.
McKennan concurs with these findings where, in agient series, also noted the

intimacy between the cholesteatoma and the frathes.

2. Duration of Onset

Post traumatic cholesteatomas present many yd&ywifog the initial trauma.

In the first case study, the patient presenteda8syafter the initial trauma. He became
symptomatic 4 years following the trauma. In themd case study, the time duration
between the initial trauma and time of dignosis W@syears. The patient, however,

became symptomatic after 9 years.
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Bottrill reports that in his case study the patipntsented 24 years after the initial
trauma.

Brookes reports, in his series, that the duratiomfthe initial trauma to cholesteatoma
formation was 2% months, 3 years and 10 month&otisply.

McKennan reports that in his 3 patient series tinee tinterval from trauma to

cholesteatoma formation was 3 years, 6 years e respectively.

Theories of Pathogenesis

Missile injuries to the temporal bone result ircftaes, but also carry with them debris,
bone and squamous epithelium. Some of the possitdehanisms that can be
summised from this case series are:

1. Implantation of squamous epithelium from the skimtoithe middle ear by the
travelling missile.

2. Ingrowth of squamous epithelium of the externalitong canal into the middle ear
and mastoid via the fracture defect in the templooale.

3. An obstructive phenomenon, resulting in inadequirtenage of the mastoid into
the middle ear. This was evident by the bullegifnent in Case Study 1 which
obstructed the aditus ad antrum and an externatoaydcanal stenosis in Case
Study 2.

It is probably not a single factor, but a combioatof these that contributes to the

development of a post traumatic cholesteatoma.

Bottrill reports that epithelial migration throughe fracture line and implantation

of squamous epithelium are the most likely mechmasis

26



Brookes reports 3 theories:

1. Blast injuries resulting in tympanic membrane ruesu and implantation of
squamous epithelium into the middle ear.

2. Fracture lines allowing for infection and epitheligrowth together with marginal
tympanic membrane ruptures.

3. Traumatic meatal stenosis resulting in obstructathedge of the ear.

McKennan theorised that traumatic implantation kihsnto the middle ear and/or

bony distortion allowing epithelial ingrowth weflget most probable fractors.

Clinical Features

The first patient presented with an offensive diggle, hearing loss, aural fullness, a
left sided non pulsatile tinnitus and an aural poly The aural fullness may be
attributed to the foreign body lodged in the maktaind the tinnitus to the middle ear

and cochlear injury that was present.

The second patient presented with an offensivehdige, hearing loss and external

canal stenosis. The offensive discharge was daaderobic sepsis that accompanies a

cholesteatoma, and delivers the malodour typic#h@disease.

Bottrill reported in his patient that a dischargent the ear, a white cystic mass in the

attic of the mastoid and 20 dB conductive heaross Wwere the presenting features.

27



Brookes reported external auditory canal stendsaring loss and purulent otorrhoea
as the main presenting symptoms.

McKennan noted purulent otorrhoea, otalgia, heatdogs and clinically evident
cholesteatoma as the main features.

Thus all patients who present with purulent otoednand hearing loss combined with a
history of temporal bone trauma, should be consti@s having a cholesteatoma until

proven otherwise.

Imaging studies

From this case series, the recommended imagingy stiidhoice is a high resolution
computed tomograpy scan of the temporal bones not always easy to examine the
middle ear, as the external canal may be obstruditedto a stenosis or a polyp. The
computed tomography scan can assist in theseuifftases to establish a diagnosis of
a post traumatic cholesteatoma. It can also peowitbrmation regarding the extent of
the disease, integrity of the facial canal, dekisce of the tegmen and state of the

ossicles in the middle ear.

Bottrill utilised a plain mastoid X ray as his pany imaging study and reported that

the defect seen in the mastoid bone was his indicé&r exploration.

Brooks advocated the use of plain X ray and tomuograf the temporal bones as

adequate imaging studies.

McKennan utilised CT scans as his imaging studghaice.

28



6. Management

The prevention of formation of cholesteatoma follogvtrauma may not always be

possible. However, severe disruption of the esemuditory canal may warrant

debridement or widening of the external auditorgatgcanaloplasty) in order to halt

the disease process.

The principles of managing a post traumatic chekgsima are threefold:

Firstly, the disease must be eliminated. Secoridéyanatomy must be altered in order
to facilitate the creation of a safe ear and tlirdiearing should be restored (i.e.
reconstruction of the hearing mechanism). It iereéfore recommended that a canal
wall down mastoidectomy be performed with completimoval of the cholesteatoma
sac. The posterior canal wall is taken down tdlifate complete examination of the

cavity at a later stage. A meatoplasty is dorfartier facilitate examination.

Hearing restoration need not be an immediate cancéirmay be prudent to observe
the patient for a suitable time period, of at lehsyear, to exclude recurrence of
cholesteatoma prior to considering ossiculoplastyother auditory rehabilitation

techniques.

Patients with open mastoid cavities may developsahdrge. This can be managed
initially with topical antibiotics and aural toilet If the discharge is persistent, a
temporalis muscle obliteration of the cavity can gerformed. Kveton, however,
recommends that cavity obliteration techniques khdae performed in all severe

temporal bone trauma. They report that this presveholesteatoma recurrence and
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chronic mastoiditis. The disadvantages includeihgdoss, formation of a mucocele

and the possibility of burying cholesteatoma rentsian

Bottrill performed a modified radical mastoidectoimythe management of his case.
He performed a canal wall down mastoidectomy bititthes ossicles intact. This does

result in better hearing, but the risk of choletig® recurrence is higher.

Brookes performed a combined approach tympanoplashys first case as the first
stage procedure. He planned an ossicular recatisiiuas the second stage but was
unable to perform it. In his second case, he ped a modified radical
mastoidectomy with a homograft incus and tempofaksia to reconstruct the hearing
mechanism. In his third case, where the cholesteatinvolved the external ear canal

only, a wide excision of the cholesteatoma wasgperéd.

McKennan et al report their 3 case series as fallow

A radical mastoidectomy with no ossicular recorngtan was performed in the first
case. In the second case, a modified radical migstomy with incus interpostion
ossiculoplasty was performed. The canal wall walsen down but the stapes
superstructure was left intact. The incus was @sed minor columella strut. In the
third case, a modified radical mastoidectomy (cavall down) and tympanoplasty was

performed.
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CONCLUSIONS

Post traumatic cholesteatoma is a rare but latgpboation of trauma to the temporal

bone, but the incidence is increasing as the numicgurvivors are increasing.

The presentation of the cholesteatoma occurs meass\after the initial insult. In this
series the time interval was between 8 to 10 yedrke main clinical features are
hearing loss and an offensive discharge. The tifgorevious temporal bone trauma,
hearing loss and an offensive discharge pointsh& diagnosis of post traumatic

cholesteatoma until proven otherwise.

The best method of imaging the disease processhigharesolution CT scan of the
temporal bone. The information gleaned from a Cangs far superior to that of plain

X-rays.

The intimacy between a fracture line and the cltelgema sac is necessary in order to

associate the development of cholesteatoma witpréngous temporal bone trauma.

Optimal surgical management involves a canal walm mastoidectomy, with

complete excision of the cholesteatoma sac to p®du‘safe’ ear. Reconstruction

should be delayed until it is clear that thereagecurrence of disease.
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