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Cerebellopontine angle epidermoid cysts: a report on
30 cases
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From the KEM Hospital, Bombay, India

SUMMARY Thirty cases of cerebellopontine angle epidermoid cysts treated over a period of 20 years
are reviewed with regard to their clinical features, the pathophysiology of their symptoms and their
management. The predominating symptoms were related to the 7th and 8th cranial nerves and
headaches. The signs and symptoms were present for an average period of4 months. It was not always
possible to determine if the signs and symptoms were due to local involvement by the epidermoid,
increased intracranial pressure, or both. Diagnostic procedures evolved from angiography and
ventriculography to non-invasive computed tomography and MRI. The posterior cranial fossa
approach was used in 27 cases. Total excision of the epidermoid was the aim and was carried out in
five (18%) patients but concern regarding the preservation of nearby important neurovascular
structures forced partial removal in 22 patients. To minimise reformation, the residual epidermoid
was carefully coagulated with the aid of the operating microscope and bipolar cautery without
damaging surrounding neurovascular structures.

Epidermoids consist of epidermal and connective
tissue structures usually in the form ofa sac. They have
the capacity for independent progressive growth often
at the expense of neighbouring bone and have a
tendency to reform after removal. The sac is lined by
stratified squamous epithelium and contains epithelial
debris.

Epidermoids are uncommon lesions of the central
nervous system.`'- The cerebellopontine angle is the
most common site of occurrence of intracranial
epidermoids,45 and account for 9% of tumours in the
cerebellopontine angle, second only to acoustic
neuromas. Other reported sites include the optic
chiasma, diploe of the skull and the posterior fossa.
We report experience with the behaviour and man-

agement of 30 epidermoids of the cerebellopontine
angle seen over a period of 20 years. We also briefly
describe a previously unreported surgical technique
employed during the excision of these lesions which
involved the use of the operating microscope and
bipolar diathermy for the cauterisation of epithelial
remnants to minimise reformation of the epidermoid.
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Materials and methods

In this retrospective study, 30 cases ofcerebellopontine angle
epidermoids, seen between 1966 and 1986 in the Neurosur-
gery Department of the KEM Hospital, Bombay (India), are
reviewed and discussed. Of these 30 patients, 19 were males
and 11 were females. The mean age at presentation was 27
years. The youngest patient was 8 years old and the oldest
was 60 years old.

Clinical data
For the sake of convenience, we divided the signs and
symptoms into three groups, those which localised the lesion
to the cerebellopontine angle, those which indicated exten-
sion beyond it, and those that indicated raised intracranial
tension. It was not always possible to determine if the
symptoms and signs were caused by local pressure or raised
intracranial tension, or both. Most signs and symptoms
presented on the ipsilateral side of the lesion except in two
cases.

Localising symptoms and signs (Table 1)
The 7th cranial nerve was involved in 16 patients. Of these 12
displayed a lower motor neuron facial weakness and one a
complete lower motor neuron facial palsy, caused by local
involvement by the epidermoid. The remaining three patients
had an upper motor neuron weakness, believed to be caused
by raised intracranial tension. The 8th cranial nerve symp-
toms most commonly observed were diminished hearing in
15 and tinnitus in seven patients. Audiometry was done in six
of these patients, all of which showed a severe unilateral
sensorineural hearing loss.
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Table 1 Localising symptoms and signs ofcerebellopontine Table 3 Generalised symptoms and signs ofraised
angle epidermoids intracranial tension

Symptoms Signs

1. Weakness/paralysis of 1. 7th cranial nerve paresis/
muscles of facial paralysis, lower motor
expression & eyelids-1 6 neurone-l3

2. Diminished hearing-15 2. 8th cranial nerve deficit-15
tinnitus-7

3. Vertigo-13 imbalance-13 3. Cerebellar involvement-13
4. Wasting of muscles of 4. 5th cranial nerve deficit- 11

mastication-8
Trigeminal neuralgia-4

Eleven patients presented with involvement of the 5th
cranial nerve. The mandibular division was affected in eight
patients and was manifested as wasting of the muscles of
mastication. Trigeminal neuralgia was seen as a less common
feature in four patients. Thirteen patients complained of
vertigo. Vertigo was invariably associated with cerebellar
nystagmus, ataxia, dysdiadochokinesia and other cerebellar
signs and was thus felt to be cerebellar in origin. The function
of the labyrinth was gradually compromised due to pressure
on the 8th nerve. This enabled gradual compensation by the
contralateral labyrinth making vertigo of labyrinthine origin
less likely. Surgical findings confirmed the cerebellum to be
involved in most patients who presented with vertigo.

Signs and symptoms ofextension (table 2)
Five patients presented with lesions of both the 9th and 10th
cranial nerves manifesting as paralysis of the palate and vocal
cords. Six patients complained of diplopia. A unilateral
deficit in the 6th cranial nerve was detected in two cases and a
bilateral deficit in one. No deficit was detected in the 3rd, 4th
or 6th cranial nerves in the other three patients and was
thought to be an early involvement of the nerve without a
detectable neurological deficit. One patient presented with
bilateral proptosis.

Generalised symptoms and signs (table 3) Sixteen (53%)
patients complained of diffuse headaches and, of these, only
eight had papillodedema. Three patients gave a history of
convulsions. Three patients had bouts of unconsciousness
and two of these were admitted in an unconscious condition.
Radiographic investigations Plain radiography was per-
formed in all. Thirteen had demineralisation of the clinoid
processes due to raised intracranial tension. Erosion of the
petrous apex was seen in nine and separation of sutures in
four patients. Ventriculography was performed in 19
patients. The findings were suggestive of a cerebellopontine
angle space occupying lesion producing blocking of the

Table 2 Signs and symptoms ofextension of the epidermoid
beyond the cerebellopontine angle

Symptoms Signs

1. Nasal intonation-3 1. 9th and 10th cranial nerve
dysphagia-3 deficit-S

hoarseness-1
2. Diplopia-6 2. 6th cranial nerve deficit-3
3. Bilateral proptosis-1 3. Bilateral proptosis-1

Symptoms Signs
1. Headache 1. Papilloedema-8
2. History of 2. Unconsciousness-2

unconsciousness-3
3. History of convulsions-4 3. Upper motor neuron

(central) facial
weakness-3

4. Facial weakness-3

aqueduct, distortion and displacement of the 4th ventricle
and triventricular hydrocephalus in each. Carotid angiogra-
phy was performed in three and vertebral angiography in
seven patients. All demonstrated an avascular lesion of the
cerebellopontine angle with hydrocephalus. Computerised
tomography was performed in seven patients, showing a
hypodense lesion in the cerebellopontine angle in all. None
enhanced with contrast (fig).
Surgery (table 4) Twenty-seven patients were treated sur-
gically. The posterior cranial fossa approach was used in all
and was combined with a middle fossa approach in four.
Twelve patients required ventricular shunts to control raised
intracranial tension prior to definitive surgery.

Since 1983 an electrocautery technique has been used to
cauterise unresectable epithelium in the tumour bed. The
bipolar diathermy was used at those sites where it was
possible to coagulate the epithelium without causing damage
to important neurovascular structures.

Operative findings in all patients included a sac or cyst-like
lesion. It was not possible to determine the site of origin ofthe
epidermoid due to its invasive nature. All the material excised
at the time of surgery was sent for histopathologic examina-
tion, bacterial and fungal culture. All specimens were iden-
tified as epidermoids by the histopathologists and all cultures
were negative.

Fig CTscan ofa cerebello-pontine angle epidermoid. Note
its extension to the parasellar region. It is characteristically
hypodense and does not enhance with contrast.
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Table 4 Surgical management

Total number of cases-27
Ventricular shunts prior to definitive surgery-I 2
Posterior cranial fossa approach-27
Combined posterior & middle cranial fossa approach-A
Partial excision-22
Total excision-5

Complications Meningitis was seen in three patients, who
developed a cerebrospinal fluid leakage through the
operative site. Four patients developed worsening of 7th
cranial nerve weakness to total palsy. Five patients developed
a 9th or 10th cranial nerve palsy.
Pre-operative mortality Three patients expired before sur-
gery could be attempted; all died of coning due to raised
intracranial tension. Post mortem examination in each
revealed epidermoids of the cerebellopontine angle.
Post-operative mortality One patient died one month fol-
lowing surgery from a myocardial infarction.
Follow-up To date, the longest period of follow-up is 15
years. A partial excision was performed in this patient and he
appears to be free of symptoms. Reformation of the residual
epithelial has occurred in four patients. All developed
reformation of the epidermoid within four years of the
original surgery. Two were re-operated via the original post-
fossa approach. A partial excision was possible. The epith-
elial tags were coagulated. To date, both are asymptomatic.
Of the two other patients, one died of unrelated causes and
the other was advised to have close observation. Six patients
were treated with coagulation of the epithelial remnants and,
to date, none have developed symptoms or signs of reforma-
tion of the epidermoid. The maximum period of follow-up
with these patients is 3 years.

Discussion

There are many theories regarding the origin of
epidermoids; these have included embryonic
inclusions,67 trauma and differentiation from multi-
potential cell rests8 and epithelial remnants. The cysts
have also been postulated to be neuro-ectodermal in
origin9 or to arise from pial tissues in the plexus tufts.'"
Gacek" argued that epidermoids originate from epi-
thelial cells from Seesels pouch, which may become
encased within the fibrocartilage of the foramen
lacerum during cephalic flexure, while others state that
their capsules consist of a thickening of arachnoid
mater'2 and develop within it. None of our patients
had definite history of trauma. We have not been able
to determine the site of the epidermoids. A true
epidermoid is that which has its nidus of squamous
epithelium present at birth and may be found any-
where in the temporal bone, depending on where the
cell rests may be situated.'3 While epidermoids in the
ear are most often infected, those of the cerebellopon-
tine angle are usually sterile. However, both behave in
a similar manner by expanding and eroding bone.
Recent biomathematical analyses suggest that epider-
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moid lesions grow linearly at a rate similar to skin,
rather than exponentially as most neoplasms. 45

Epidermoids are known to the otologists by the
synonym cholesteatoma and must be distinguished
from the entity cholesterol granulomas. Cholesterol
granulomas always contain cholesterol from haemorr-
hages and are not lined by stratified squamous epi-
thelium."'8 None of our patients had otorrhoea and
all had an intact tympanic membrane. It is well known
that epidermoids of the cerebellopontine angle do not
present with otorrhoea and may occur in an otherwise
normal temporal bone.'9
Some investigators202' have reported involvement of

the 7th cranial nerve as the most common sign and first
lesion to occur followed by an unilateral hearing loss.
Our study has confirmed this. However, others2223
have reported a unilateral hearing loss as the first
presenting sign. All agree, however, that epidermoids
involve the facial nerve very early. By contrast, it tends
to be involved much later by acoustic neuromas.24 This
is because the epidermoid tends to "strangle" the 7th
nerve and reduce its blood supply.25 An acoustic
neuroma may stretch the nerve but impulses can still
be conducted.

In some reports2627 trigeminal neuralgia was the
most common presenting symptom. In this study
trigeminal neuralgia was seen in only four patients. Its
cause may be either local irritation from cholesterol
seeping through the cyst wall or compression from a
vascular loop against the nerve root entry zone.'6 The
6th cranial nerve was involved in three patients. To
date, we have not been able to find any other report of
an epidermoid of the cerebellopontine angle involving
the 6th nerve.
Some investigators28 have found headaches to be the

most common symptom and our series had confirmed
this. Others note that changes in mental status
occurred more often.' None had mental changes in
our series.

Recurrent aseptic meningitis is a rare presen-
tation.'34 This has been explained by investigators as
the leakage of cholesterol into the cerebrospinal fluid
causing chemical (aseptic) meningitis. Steroids have
been found to be a useful treatment for this condition.
In the absence of meningitis, the proteins in the
cerebrospinal fluid are not elevated.35 36
Diagnostic investigations Investigative techniques to
determine the site, nature, and extent of lesions of
cerebellopontine angle are many. However, plain
radiography is the simplest and is often informative.
Plain radiography often shows a sharply defined
erosion with smooth margins, showing a definite
osteitic reaction but without other evidence of
previous temporal bone inflammation.24 Audiology
helps confirm the presence of a retrocochlear lesion
and determines the function of the 7th and 8th cranial
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nerves,37 as well. Auditory brainstem responses have
been found to be useful in differentiating various
lesions of the cerebellopontine angle.38 Other inves-
tigations include ventriculography, angiography and
pneumoencephalography.'6 However, these invasive
studies have largely been replaced by non-invasive
diagnostic imaging methods such as computed
tomography39" and magnetic resonance imaging4 16
which show the lesion, determine it vascularity, detect
raised intracranial tension and help identify satellite
pathologies, if any. These techniques guide the sur-
geon in the choice of surgical approach.

Treatment
Epidermoids present to otologists and neurosurgeons.
There is a dichotomy in philosphy between the two
disciplines in the surgical management of these lesions.

Small epidermoids can be totally removed via the
translabyrinthine approach.42 Others have tried to
preserve hearing and facial nerve function with the
retrolabyrinthine approach.43" However, many
otologists prefer fistulisation (exteriorisation) of the
epidermoid via a mastoidectomy so that the debris
does not accumulate.
Most neurosurgeons4 16 prefer to attempt to excise

the lesion through a craniotomy without fistulisation.
We prefer not to exteriorise epidermoids as it is our

opinion that there is a risk of infection and probable
intracranial complications. We attempt to excise the
epidermoid while acknowledging that it is difficult to
do so completely. We coagulate the epidermoid tags,
wherever it is safe to do so, to minimise the chance of
reformation. To our knowledge there have been no
reports of this technique in the literature.

We thank Dr S K Pandya for permitting us to use his
medical records.
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