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ABSTRACT

Background: Acquired cholesteatoma in children is an aggressive disease due to its rapid growth and high recurrence
rate. The objective of the study was to assess clinical features of cholesteatoma in children and evaluate our
experience in the overall management of this disease.

Methods: This is a retrospective study of 20 children aged 6-15 years operated on for acquired middle ear
cholesteatoma from June 2016 to December 2017. An analysis was made about the clinical and operative findings,
surgical approaches and the overall management of complications. The data were then compared with the relevant and
available literature.

Results: Majority of the children presented with complaints of otorrhoea (100%), decreased hearing (90%), otalgia
(50%), complications (25%) and most of them (85%) were operated by canal wall down mastoidectomy technique
(CWD).

Conclusions: Canal wall down mastoidectomy is the optimal management technique for adequate exposure and

removal of cholesteatoma in paediatric population.
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INTRODUCTION

Acquired cholesteatoma in children is an aggressive
disease due to its rapid growth and high recurrence rate.*?
The most frequently encountered symptoms include
otorrhoea, decreased hearing and ear ache with post
auricular swelling, fistula, head ache and fever in case of
complications. Surgical management aims to eradicate
the disease process, prevent recurrences and preserve
auditory function thus preventing learning difficulties.’
The choice of adequate surgical technique, either canal
wall down (CWD) or canal wall up mastoidectomy
(CWU) must be determined for each individual case
according to the extent of cholesteatoma.?* The aim of
this study is to assess the clinical features of

cholesteatoma in children and evaluate our experience in
the surgical management of this disease.

METHODS

We present a retrospective descriptive study from June
2016 to December 2017 reviewing a total of 20 children
aged 6-15 years, operated on for acquired middle ear
cholesteatoma in the department of ENT, SNMC & HSK
Hospital, Bagalkot.

The data of all patients were reviewed containing the
medical history, complete ENT examination including
otoscopic and microscopic examination of the ear to
evaluate the extension of the disease and the status of the
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ossicular chain. Pre operatively, all patients underwent
HRCT temporal bone and pure tone audiometry.
Ophthalmological and neurological consultation done in
complicated cases. Selection of the applied surgical
technique (CWU or CWD mastoidectomy) was made
according to the pre and intra operative assessment.
CWD technique was performed, depending on
anatomical conditions, when cholesteatoma was hardly
fully controllable with a CWU technique. Results were
tabulated using Microsoft excel version 2010.

Inclusion criteria

Inclusion criteria were all children in the age group of 1-
15 years with CSOM - attico antral disease were included
in the study; children willing for further surgical
management were included.

Exclusion criteria

Exclusion criteria were children with ASOM were
excluded from the study; children with intracranial
complications not related to CSOM were excluded from
the study.

Children not fit/not willing for surgery were not included
in the study.

RESULTS

Middle ear surgery was done in 20 patients making a total
number of 20 operated ears. For all cases primary surgery
was done in our institution.

Mean age at the first operation was 10.5 years ranging
from 6 to 15 years with a male predominance (sex ratio
3:2). Among the cases 6 had bilateral cholesteatoma but
only one ear was operated. There was no history of
eardrum trauma.
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Figure 1: Distribution of cases (%) according to the
frequency of presenting complaints.

The main symptoms reported by our patients were
chronic otorrhoea (100%), hearing loss (90%) and otalgia
(50%) (Figure 1). Five children presented with a
complication revealing the disease: acute mastoiditis (3
cases), facial palsy and labyrinthitis (1 case) and
meningitis (1 case).

Preoperative otoscopy revealed pars flaccida retraction in
35%, attic perforation in 20%, aural polyp in 20%,
cholesteatoma in 15%, and pars tensa perforation in 10%
(Table 3).

Abnormalities in the contralateral ear were observed in 8
ears (40%): attic retraction (4 cases), tympanic
perforation (3 cases) and both attic retraction and
tympanic perforation in 1 case. Nasal endoscopy showed
a non-obstructive septal deviation in 5 cases and adenoid
vegetations in 7 cases.

Preoperative audiometry revealed a mean air conductive
hearing loss of 45 dB in 19 patients. A mixed hearing loss
was found in 1 patient with a mean ABG of 30 dB.

On CT scan, cholesteatoma extended to the epitympanum
in 12 cases (60%), to the mastoid in 19 cases (95%) and
to the window region in 7 cases (35%). Ossicular chain
was complete in 50% and eroded in 50%. The incus was
the ossicle most frequently lysed followed by the malleus
and the stapes. CT also revealed complications including
a facial canal lysis in 2 cases, a labyrinthine fistula in 1
case and meningitis in another.

Intraoperatively sites involved by cholesteatoma are
detailed in Table 5. Ossicular chain was disturbed in 17
cases (85%). The ossicle most commonly destroyed was
found to be incus (80%), followed by the malleus (75%)
and the stapes (30%).

All the patients underwent single stage operation. CWD
mastoidectomy is the preferred operative technique in our
centre, performed in 85% of the cases (n=17). It was
advocated to the following findings: extension of
cholesteatoma into the attic (10 cases), to the
retrotympanum (6 cases) and meningeal protrusion (1
case). Considering these anatomical conditions,
cholesteatoma was found to be hardly controllable with a
CWU technique.

CWU technique was performed in 3 cases (15%). It was
indicated for patients with a large well pneumatized
mastoid and a well-controlled disease. It was combined
with a mastoidectomy. One child had a large
mesotympanic  cholesteatoma  extending to the
protympanum, responsible for a labyrinthine fistula of
lateral semicircular canal. A CWD mastoidectomy helped
to control the disease, remove the matrix completely and
seal the fistula.

Ossicular reconstruction was possible in 15% of the
cases. Ossicles were removed in 25% of the cases (incus
in 15% and head of malleus in 10%). Reconstruction was
carried out by means of columellization with shaped
autologous ossicles or cartilage. There were no cases of
sensorineural hearing loss or facial nerve injury after
surgery in our series.
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Table 1: Distribution of children according to age and sex.

Age Gender
Group Male Female Total

Number % Number % Number %
6-10 years 7 35 3 15 10 50
11-15 years 6 30 4 20 10 50

Table 2: Distribution of children according to the frequency of presenting complaints.

SI No Variables Fre uenc

Otorrhoea
2 Decreased hearing 18
3. Otalgia 10
4, Complications:

Swelling behind the pinna
Fever, headache, vomiting
Facial weakness

Vertigo

PR lw

Table 3: Distribution of cases according to otoscopy findings.

Otoscopy findings Number Percentage (%) |

Retraction pocket in postero-superior quadrant
Perforation

Attic 4 20
Anterior 2 10
Polyp 4 20
Cholesteatoma 3 15

Table 4: Distribution of cases according to cholesteatoma extension on HRCT temporal bone.

HRCT finding Number Percentage (%) |
Epitympanum

Mesotympanum 20 100

Mesotympanum + Mastoid 19 95

Mesotympanum + Window region 7 35

Table 5: Distribution of cases according to intraoperative findings.

Cholesteatoma extension Number Percentage |
Attic + Mesotympanum 11 55
Retrotympanum/Stapes/Window region 6 30
Attic + Mastoid 11 55
Attic + Mesotympanum + Mastoid 6 30

Table 6: Distribution of cases according to complications.

Complication Number Percentage (%) \
Intra temporal

Post auricular abscess 3 15

Post aural fistula 1 5

Labyrinthitis 1 5

Facial palsy 1 5

Intra cranial

Meningitis 1 5
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DISCUSSION

Retraction pocket of the tympanic membrane, resulting
from Eustachian tube dysfunction is the most common
cause of acquired cholesteatoma in children.®> These
pockets usually develop in pars flaccida or upper
posterior region of the pars tensa.>® The mean age at
onset varies between 9 and 13 years.>’

Many authors believe that cholesteatoma is more
aggressive in children than in adults. Bujia analyzed the
expression of MIBI (a monoclonal antibody marker of
cell proliferation) in a child and an adult cholesteatoma
and found a higher proliferation rate in children.® Mobeen
also confirmed a significantly higher proliferative rate of
the cholesteatoma matrix in this group.® In addition,
Dornelles showed that pediatric specimens expressed
higher levels of matrix metalloproteinases and exhibited
an exaggerated inflammatory profile.'

The most common presenting symptom is otorrhea.™
Physical findings associated with cholesteatoma include
abnormal appearance of the tympanic membrane,
otorrhoea, aural polyp, and hearing loss. The diagnosis is
made on otoscopic examination and often requires
visualization of the ear with a binocular microscope. A
crust overlying the posterior superior quadrant of the
tympanic membrane should raise the suspicion of
underlying cholesteatoma. The presence of a defect in the
tympanic membrane (i.e., perforation or retraction)
associated with pearly white squamous debris is
diagnostic of secondary or acquired cholesteatoma;
however, the physical findings may be more subtle, with
a bland retraction pocket or aural polyp. Shallow
retraction pockets are pathologic and should be followed
carefully.*

Hearing assessment should be performed on all children
with  cholesteatoma.  Age-appropriate  audiologic
evaluation should be performed after treatment of any
acute infection. Ideally, ear-specific air and bone
conduction thresholds should be obtained.*

Temporal bone imaging may be helpful in delineating the
extent of the lesion. High-resolution CT scans of the
temporal bone, in both the axial and coronal projections,
provide anatomic information regarding the status of the
ossicles, involvement of the labyrinth, course of the facial
nerve, and size of the mass. The middle ear should be as
healthy as possible at the time of the scan because fluid is
not distinguishable from soft tissue. One of the
characteristic radiological changes associated with
acquired cholesteatoma is erosion of the scutum (i.e., the
postero-superior lateral wall of the middle ear space)
which is best seen in the coronal view.?® This finding,
when present, is highly suggestive of cholesteatoma. MRI
is indicated for initial assessment of extension, in case of
meningeal contact and also during follow up when CT
scan is in doubt.™

As pediatric cholesteatoma often involves the entire
mastoid and mesotympanum, surgery is more difficult
than in adults and results are considered to be poorer.” It
aims to eradicate the disease, preserve or improve hearing
and prevent recurrence or residual disease.® The two main
types of tympanomastoidectomy that are used are canal-
wall up (CWU) and canal wall down (CWD). The canal
wall here refers to the posterior wall of bony EAC that
separates EAC from the mastoid. CWU mastoidectomy
preserves the normal anatomy of the canal so that
postoperative care is simple. This surgical approach
necessitates complete removal of all squamous
epithelium from the middle ear and mastoid.
Communication between the middle ear and mastoid can
be established through the antrum and can be augmented
by opening the facial recess when required. Children
undergoing CWU mastoidectomy usually requires a
"second-look” procedure to remove the recurrent or
persistent disease.

CWD or modified radical mastoidectomy results in a
mastoid cavity which communicates with the external
meatus. This approach affords improved visualization of
the antrum and epitympanum with the intent of managing
the cholesteatoma with a single surgical procedure. Part
of the cholesteatoma matrix can be left to epithelialize the
cavity. The disadvantage of this approach is that the
cavity tends to be large in children, requires a close
surveillance, often for a lifetime, to remove accumulated
debris if any. A meatoplasty, which means creating an
enlarged opening in the outer ear, is performed at the
same time to facilitate postoperative care. The
complications of ear surgery include hearing loss, facial
nerve palsy, cerebrospinal fluid leak, and tympanic
membrane perforation, in addition to the general risks of
bleeding and infection. The most important risk is that of
recurrent or persistent cholesteatoma in children,
regardless of the initial surgical approach.>*° Significant
predictors for recurrence include involvement of the oval
window niche, sinus tympani, and ossicular erosion.***’
Although some authors prefer routine CWD
mastoidectomy  for management of  childhood
cholesteatoma, most authors believe that the surgical
approach must be tailored to the patients' disease.*®

On the other hand, CWD mastoidectomy is reserved for
large cholesteatoma that cannot be adequately removed
by CWU technique, children with a small mastoid,
limited air cells or meningeal prolapse and patients with
poor follow up.**9%*% |t is associated with a lower
recurrence rate, varying from 13% to 17%."'"%%%
However, factors that should be kept in mind for
choosing the best surgical technique in pediatric
cholesteatoma include: intraoperative view of disease
extension, mastoid pneumatisation, mucosal and ossicular
chain conditions, which can be only supposed with the
preoperative radiological scans, and Eustachian tube
function.
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In our study, CWD mastoidectomy was performed in 14
(70%) patients and CWU mastoidectomy in 2 (10%)
patients. 2 children (10%) with post auricular abscess
were subjected to incision and drainage and then taken up
for CWD mastoidectomy. One child with post aural
abscess and fistula underwent excision of the fistulous
tract and then managed accordingly. One child with intra
cranial complication i.e., meningitis was treated with IV
antibiotics and then subjected to CWD technique.

Intra operatively, we found a cholesteatoma invading the
window region (2 cases), sinus plate (3 cases), dural plate
(2 cases), facial canal (2 cases) and automastoidectomy
noted in 4 cases. Ossicular chain was disturbed in 13
(65%) patients. The ossicle most commonly destroyed
was the incus (80%), followed by malleus (75%) and the
stapes (30%). These findings were correlated with the
study done by Tos.?

CONCLUSION

Eradication of cholesteatoma and restoration of hearing
function are more difficult to obtain in children than in
adults. The balance between these two goals is related to
the incidence of recidivism, the degree of ossicular
damage and the experimental evidence that this disease
exhibits a more aggressive behaviour than in adults.
Fortunately, intratemporal and intracranial complications,
such as inner ear fistula, facial nerve paralysis and
epidural or intracerebral abscess, are rare in children.
Early diagnosis, allowing early treatment, is a key
element of the prognosis. In this small series of children
mostly operated by CWD technique, results obtained
were in line with those reported in the literature i.e.,
prevention of recurrences are considered to be better with
CWD mastoidectomy. These children need to be
followed closely by the otolaryngologist. In light of the
above mentioned data, an individualised approach is
required for the treatment of paediatric cholesteatoma,
and the choice of surgical technique should depend on the
anatomical, biological, radiological and social factors.

Limitations

As this was a retrospective study, patients could not be
followed up post operatively and hence difficult to
comment upon the incidence of recurrence and residual
cholesteatoma in children.
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