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Abstract

Cholesteatomas are very rare benign,
progressive lesions that have embryologic
derivation and usually result in progressive
exfoliation and confinement of squamous
epithelium behind an intact or preciously
infected tympanic membrane. To the best of
our understanding no reports demonstrates
the extension of cholesteatoma from the
temporal bone into the foramen magnum.
We therefore present a case of
cholesteatoma extending down into the
foramen magnum. We report a case of 67-
year-old man with a giant cholesteatoma
extending into the foramen magnum with-
out substantial destruction of the mastoid
and petrous temporal bones. The patient’s
major symptoms were recurrent tinnitus in
the left ear and dizziness with unilateral
conductive hearing loss. A working diagno-
sis of cholesteatomas was made combining
the symptoms and magnetic resonance
imaging findings. He was then successfully
operated on with very minimal postopera-
tive complications. Cholesteatomas origi-
nating from the mastoid bone often linger
with the patients for many years in a sub-
clinical state and progress into a massive
size before causing symptoms. Patients with
unilateral conductive hearing loss who are
otherwise asymptomatic and have a normal
tympanic membrane should be suspected
with a progressive cholesteatoma.
Cholesteatoma should be one of the work-
ing diagnosis when an elderly patient pres-
ent with unilateral conductive hearing loss
that is associated with tinnitus and dizzi-
ness.
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Introduction

Cholesteatomas are benign, slowly pro-
gressive lesions that are usually found in the
temporal bone.!-> They are epidermoid
cysts of embryologic origin that result in
progressive desquamation and trapping of
squamous epithelium behind an intact tym-
panic membrane.6 They can be congenital
or acquired.!45 They can be classified into
supralabyrinthine, infralabyrinthine, mas-
sive labyrinthine, infralabyrinthine-apical,
and apical.l4 They have the penchant for
the petrous apex, skull base, and internal
auditory canal. Also, these lesions may
infiltrate other vital soft tissue structures
such as the sigmoid sinus, jugular vein and
artery, and the cerebellopontine angle.!.45
Symptoms associated with cholesteatomas
includes vertigo, tinnitus, otorrhea, and
otalgia.l.7 To the best of our understanding
no data has reported cholesteatoma that
extends from the temporal bone into the
foramen magnum. We therefore present a
case of cholesteatoma extending down into
the foramen magnum and review of litera-
ture on the pathogenesis of cholesteatoma.

Case Report

We present a case of 67-year-old man
with recurrent tinnitus in the left ear and
dizziness for over one-year duration. He
had mild unilateral hearing loss, no otor-
rhea, vertigo, pain, cognitive impairment,
vomiting, facial numbness, hypoesthesia,
blurred vision, choking and movement dis-
orders. Past history of ear infection was
unremarkable. All other systems were unre-
markable. There was no family history of
such disease. He did not have any ear sur-
geries prior to the presentation. On exami-
nation, there were no obvious deformities
around the ears. Otoscopy revealed an intact
tympanic membrane with no visible pathol-
ogy in the mesotympanum. Examination of
cranial nerves was unremarkable.
Audiometry demonstrated total hearing loss
with reduced middle ear compliance in the
left ear. All laboratory investigations as well
as other ancillary investigations (CXR,
ECG etc) were normal.

Pre-operative MRI done showed a
lesion that is hypo-intense on T1, hyper-
intense on T2 and hypointensive on FLAIR
and showed no enhancement with gadolini-
um administration. The lesion was about
3.0%2.5%2.5 cm in diameter. The lesion dis-
placed the medulla oblongata to the right
side and compressed the bilateral cerebel-
lum hemispheres. The third, fourth and
bilateral ventricles are slightly enlarged
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with mild obstructive hydrocephalus. Left
frontal white matter showed a spotty lesion
that is hypo-intense on T1 and Hyper-
intense on T2 which could be the beginning
of mild degenerative process. There were
no abnormalities on the temporal bone and
for that matter the whole skull. A working
diagnosis epidermoid or arachnoid cyst was
made combining the symptoms and MRI
findings (Figure 1).

After general anesthesia, the patient
was put in the park-bench position. Routing
use of inferior cranial nerves monitoring
such as electromyographic (EMG) and
auditory brainstem responses (ABRs) was
carried out to maximize the preservation of
the cranial nerves. We used the suboccipital
paramedian approach. A linear suboccipital
paramedian incision was made and extend-
ed down to the occipital hairline. A high-
speed miller was used to perform a suboc-
cipital paramedian craniotomy.
Additionally, posterior rim of foramen mag-
num and the lamina of Cl1 were also
removed to gain wider exposure of the
lesion. After placing several tack-up stitches
to the dura, the lesion was observed lying
between jugular foramen and the foramen
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magnum. The lesion was about 3.0x2.5x2.5
cm in diameter. The microscope was used
throughout the operation. The lesion was
completely suctioned out without any cra-
nial nerves dysfunction. Post-operative CT-
scan done confirmed total resection of the
lesions with very slight edema around the
brain stem (Figure 2). Samples of the lesion
are as shown in (Figure 3). Pathology report
confirmed cholesteatoma or epidermoid
cyst (Figure 4). The patient had a good
recovery and discharge home on the seventh
day after operation. Hearing improved
markedly. A scheduled review was arranged
on the third month after operation. One and
half year follow-up show no recurrence of
the lesion.

Discussion

Cholesteatomas or epidermoid cysts
originate from progressive desquamation of
the epithelium.!.24.57 They are classified
into congenital or acquired base on their
pathogenesis.l45 In our case, it was very
difficult to arrive at a definitive conclusion
on whether the lesion is congenital or
acquired but we believe it has a congenital
origin. They can further be categorized into
supralabyrinthine, infralabyrinthine, mas-
sive labyrinthine, infralabyrinthine-apical,
and apical base on their location.!4
Furthermore, four potential directions of
extension outside the borders of the tempo-
ral bone was described by Wayoff et al. as
follows: i) subcutaneous extension toward
the external mastoid cortex or temporal
squama; ii) suprapetrous extension toward
the internal auditory canal; iii) forward
extension toward the geniculate ganglion;
iv) downward and forward extension into
the hypotympanic region to involve the
internal jugular vein and the carotid
artery.89 The most frequent presenting
symptoms are otalgia, malodorous otorrhea,
and hearing loss.10-12 Cholesteatomas have
the possibility of causing aggressive com-
plications such as brain abscess and menin-
gitis in the central nervous making the
lesions hypothetically lethal. Chronic poly-
microbial infection and bony erosion usual-
ly leads to these secondary complications.!3

Most cholesteatomas reported in litera-
ture are usually congenital. Regardless of
their congenital origin, they may start to
give symptoms at practically any age and
may remain asymptomatic for long periods
of the life of the patients although majority
of patients’ symptoms first appear at an eld-
erly age.!3 Congenital cholesteatoma, by
definition originate from areas of keratiniz-
ing epithelium within the middle ear cleft.
Numerous theories arose in connection to
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pathogenesis which includes: i) the exis-
tence of an ectopic epidermis rest, ii) in-
growth of meatal epidermis, iii) metaplasia
following infection/inflammation, and fas-
cinatingly, iv) reflux of amniotic fluid con-
taining squamous epithelium in utero into
the middle ear. Nonetheless, the epithelial
rest theory is generally accepted.!3
Congenital cholesteatomas in the middle
ear frequently present with cunning hearing
loss during childhood years and are usually
found incidentally behind the tympanic
membrane during routine otoscopy.2.l4
Nevertheless, congenital cholesteatomas
may be absolutely asymptomatic, particu-
larly when their origin is from the mastoid
where the diagnosis occurs only as an inci-
dental finding on imaging hence the diagno-
sis is often belated until mid to late adult-
hood because of the asymptomatic nature of
the disease.2.14 In such cases, the most com-
mon symptoms are dizziness, pain, or
swelling that may be localized to the tempo-
ral area of the head or to the neck.2.14

Even though the pathophysiology of the

acquired cholesteatoma still remains to be
distinctly clarified, it is believed to be mul-
tifactorial, as many theories have been rec-
ommended and researched on.!3 It has been
demonstrated that iatrogenic or non-iatro-
genic tympanic membrane trauma such as
perforation, displacement, retraction or
invagination, tympanic membrane disease,
tympanic cavity mucosa disease, ear infec-
tion, and Eustachian tube dysfunction are
likely to initiate acquired cholesteatoma
pathogenesis.!3.15 The pathogenesis of
acquired aural cholesteatoma has also been
explained by four basic theories: 1) invagi-
nation of the tympanic membrane (retrac-
tion pocket cholesteatoma), ii) basal cell
hyperplasia, iii) epithelial in-growth
through perforation (the migration theory),
and iv) squamous metaplasia of middle ear
epithelium.!3 The most widely accepted
pathogenesis of acquired cholesteatoma is
the theory that negative pressure causes a
deepening retraction pocket that, when
obstructed, desquamated keratin cannot be
cleared from the recess, and cholesteatoma

Figure 1. A,B) are axial T1 and T2 respectively. The lesion is hypo-intense on T1, hyper-
intense on T2. The lesion compressed the medulla oblongata on the right side and the
hemisphere bilaterally with intense pressure on the medulla oblongata and the cerebel-
lum. C) is a sagittal view of the lesion on T1. The lesion is lying on the posterior fossa
floor and extending to the foramen magnum. D) is coronal View of the lesion on T1;
showing the third, fourth and bilateral ventricles which are slightly enlarged with mild
obstructive hydrocephalus. The lesion is hypo-intense.
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results.!3 The source of the retracted pocket
cholesteatomas is believed to be the dys-
function of the Eustachian tube or otitis
media with effusion with resultant negative
middle ear pressure (ex vacuo theory).
Normally, the pars flaccida, being less
fibrous and less resistant to displacement, is
the source of the cholesteatoma.!6 Chronic
inflammation appears to play an essential
part in multiple etiopathogenic mechanisms
of acquired cholesteatoma.

The use of common imaging modalities
such as high-resolution CT scan and MRI
are important to detect and also define the
extent of the lesion, which is fundamental
for planning surgical intervention.2.3.14.17
CT scans usually confirm the existence and
offer a suggestion on the size and magni-
tude of the lesion, and MRI differentiates
cholesteatomas from other soft tissue mass-
es like neuromas, schwannomas, or metas-
tases while DWI also further differentiate
cholesteatomas from other cystic mass-
es.2.3.14 Typical sequences used in the diag-
nosis of cholesteatoma are TI1-weighted,
T2-weighted sequences. Cholesteatoma
have a signal close to the cerebellum, that is

hypo-intense signal on T1, moderate hyper-
intense signal on T2, round or oval form,
can be edging by a hyper-intense signal in
T2 phase.!8 Recently, the use of more newer
sequence type diffusion that is echo-planar
images (EPI-DWI) in which cholesteatoma
is seen as a hyper-intense signal due to the
restriction in water diffusion and perhaps
oily consistency at the cystic part because
of keratin.!5.18-2 DW-non-EPI is a longer
sequence which has effectively replaced T1
sequence post-contrast delayed. It also
helps to tackle avoidable second-look oper-
ation at 6-18 months after surgery.5.18.22.23
The only effective treatment for
cholesteatoma is surgery.24 Currently, there
are no medical treatments that has been
demonstrated effective for the treatment of
this disease, except the treatment of the sec-
ondary infectious processes in the cases of
acquire cholesteatoma.!3 We propose that
microscopic  suboccipital paramedian
approach is highly recommended, because
it allows for total or subtotal tumor removal
under a clear field of vision, and is relative-
ly simpler and easier. The microscopic
approach also enables the surgeon visualize
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Figure 2. Postoperative CT-Scan
edema.
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vital cranial nerves in the posterior fossa
and hence avoid injuring them during the
operation.!! Weidyasekara et al. are of the
view that a combined transmastoid and
middle fossa approach can be used to resect
huge acquired cholesteatoma that protrudes
into the middle fossa.25 However,
Burggraaff et al. are of the view that not all
patients require combine surgery. They
explain that majority of patients only need
one operation to remove the lesion.26
Surgical approach to the lesions is always
determined by the location of the lesion, the
anatomical orientation of the internal
carotid canal and the jugular bulb, as well as
the state of hearing, whether intact or
lost.1.27 The purpose of the surgical
approach in cases of temporal bone involve-
ment is to provide clear views of the middle
and posterior fossa, dura, carotid artery, lat-
eral sinus and jugular bulb as well as facial
nerve notwithstanding the complexity of the
anatomy.!> In our case the lamina of Cl
was removed to enable us gain clearer view
of the lesion that was bulging through the
foramen magnum. Facial nerve function
must always be assessed before ear and lat-
eral skull base surgery because preoperative
dysfunction has been linked to higher risk
of postoperative facial nerve palsy especial-
ly in cranial nerve schwannoma surger-
ies.28-30 However, most patients who had
preoperative normal facial nerve function
(House-Brackman 1) preserved function
postoperatively.25.26.31 Facial nerve function
is most frequently perceived by means of
electromyographic (EMG) monitoring dur-
ing surgery. Also, auditory nerve is per-
ceived by recording the auditory brainstem
responses (ABRs) during surgery at the
internal auditory canal (IAC) or cerebello-
pontine angle (CPA).2829 Almost all the
patients operated on had good post-opera-
tive recovery as reported in literature.

Even though cholesteatoma is hyper-
proliferative, it does not demonstrate typical

Figure 3. Samples of the lesion after opera-

tion.
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Figure 4. Hematoxylin and Eosin 4x and 40x images of the lesion.
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characters of neoplasia since it does not
metastasize or genetically unstable.!3 The
initiation of cholesteatoma formation
appears to be associated to both internal
molecular dysregulation and external stim-
uli in the form of pro-inflammatory
cytokines, growth factors and/or bacterial
toxins. There is usually a disproportion and
a vicious circle of epithelial proliferation,
keratinocyte differentiation and maturation,
prolonged apoptosis, and disturbance of
self-cleaning mechanisms.!3 It is known
that bacteria inside the retraction pocket
produce some antigens, which will activate
different cytokines and lytic enzymes, these
cytokines lead to the activation and matura-
tion of osteoclasts with the consequence of
degradation of extracellular bone matrix
and hyperproliferation, bone erosion and
ultimately development of the disease.!3:32

Conclusions

Our case is very special in the sense that
it is a very rare occurrence. To the best of
our knowledge no literature has review a
case of massive cholesteatoma extending
into foremen magnum although some liter-
ature has described massive cholesteatoma
involving the temporal and petrous bones
with mastoid origin. The pathogenesis of
Cholesteatomas whether congenital or
acquired may grow silently over many
years and develop into a massive size
before being detected.  Therefore,
cholesteatoma should be one of the working
diagnosis when an elderly patient present
with unilateral conductive hearing loss that
is associated with tinnitus and dizziness.
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