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Has Management of Epidermoid Tumors of
the Cerebellopontine Angle Improved? A
Surgical Synopsis of the Past and Present
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ABSTRACT

We compared the surgical outcomes of recent patients with cerebello-
pontine angle (CPA) epidermoids treated with advanced surgical tools with
those of patients treated in earlier series. From November 2000 to June 2004, we
treated 12 patients with epidermoid tumors. One patient had a strict CPA lesion.
Tumors extended into the prepontine region in seven cases and supratentorially
in two. In two cases the CPA was involved bilaterally. All patients but one
underwent a lateral suboccipital approach in a semi-sitting position with micro-
surgical technique. Endoscopic assistance was used in cases with extensions
beyond the CPA. In one case, a subtemporal route was used. The mean follow-up
was 27 months (range, 8 to 50 months). There were no deaths. Total removal was
achieved in 7 of the 10 patients with unilateral CPA epidermoids. Preoperative
status improved in eight (80%) patients, particularly the function of cranial
nerves (CNs) V and VII. Only two patients had permanent CN deficits.
Complete excision with preservation of CN function should be the goals of
management of epidermoids of the CPA. In some cases, these goals can be
difficult to achieve, even with contemporary surgical equipment. Bilateral and
extensive tumors should be removed in staged procedures. The function of CN V
and CN VII may recover after decompression, but the outcome of symptoms
related to CN VIII is less certain. The endoscope is a reliable tool for assessing
the extension of epidermoids, but it cannot be used for tumor removal.
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Epidermoid tumors are dysontogenic le-
sions that represent 0.2 to 1.8% of intracranial
tumors.™? They typically occur in the cerebellopon-
tine angle (CPA), which is involved in 40 to 60% of
the cases.’ Epidermoids represent 4.6 to 6.3% of all
CPA lesions.*”

The clinical presentation and symptoms of
CPA epidermoids depend on the presence of adhe-
sions and compression of adjacent nerves, brain-
stem, and vascular structures. They tend to spread
along the subarachnoid space and envelop adjacent
neurovascular structures. Their growth along the
cisterns of the CPA can produce a chronic inflam-
matory reaction that increases their adherence to
vascular and neural structures.®

In the premicrosurgical era, the operative
mortality associated with epidermoids ranged from
20 to 57%."7"? This rate has been greatly reduced.
However, the rate of permanent deficits, which
depends on the degree that the tumor adheres to
the neurovascular structures, is still relatively
high.z’lo’11 Despite the need for complete excision
of the tumor, including the capsule, to avoid a

4,12-1
I'CCuI'I‘CIlCC,2’ 12-16

total removal may not be possi-
ble without inducing severe deficits. We therefore
compared the senior author’s (M.S.) recent experi-
ence with epidermoids to assess whether contem-
porary surgical techniques and instrumentation
have improved the outcomes of patients harboring

these challenging lesions.

MATERIALS AND METHODS

From November 2000 to June 2004, 12 patients
(8 women and 4 men; mean age, 47 years; range, 24
to 71 years [Table 1]) with CPA epidermoids were
operated on by the senior author at the International
Neuroscience Institute of Hannover, Germany.

One patient, who had been operated on by the
senior author 20 years earlier, presented with a late
recurrence. T'wo other patients had undergone sur-
gery at other institutions 1 year and 12 years before
admission to the facility in Hannover. All patients
underwent computed tomography (CT) and mag-
netic resonance imaging (MRI) of the head and
brain. Eleven patients underwent a lateral subocci-
pital approach. A subtemporal approach was used in
one patient whose tumor primarily extended into the
middle cranial fossa. The procedures were performed
with patients in a semi-sitting position. In patients
with extensive tumors, an endoscope was used to
assist the microsurgical removal of the lesion. Intra-
operatively, acoustic evoked potentials (AEPs), so-
matosensory evoked potentials (SEPs), and facial
nerve function were monitored continuously by
electromyography (EMG). Patient follow-up was
based on outpatient and phone interviews and re-

peated brain MRI studies.

RESULTS

Ten patients presented with signs and symptoms
related to mass compression and presented with
headache (3 cases), pyramidal or cerebellar signs
(6 cases), or hydrocephalus (1 case) (Tables 2 and 3).
One patient’s primary complaint was headache. Ten
patients had some degree of cranial nerve (CN)
involvement: CN V in six patients, CN VIII in
seven, CN VII in four, CN VI in four, CN XII in
three, and one patient each for CN III and CN IX.
In these 11 patients at least two CNs were involved
(Table 2). In the remaining patient, the epidermoid
tumor was incidentally detected after he underwent
CT for minor head trauma. The mean duration of
symptoms before surgery in the 11 patients was
42 months (range, 2 months to 10 years).
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Table 1 Recent Publications on Epidermoids of the Cerebellopontine Angle

No. of Mean Duration of
Reference Patients M/F Age (y) Symptoms (mo)
Gagliardi et al,* 1980 8 4/4 41.7 69
Fisher et al,?% 1984 6 3/3 38.6 112.6
Berger et al,? 1985 13 7/6 47 4.3
Sabin et al,?® 1987 20 12/8 42 54
Salazar et al,'® 1987 17 10/7 15-60 45.6
Morard et al,>* 1988 6 4/2 42 66.8
Rubin et al,®' 1989 7 4/3 40.7 202.2
de Souza et al,?? 1989 30 19/11 27 NA
Yamakawa et al,® 1989 15 9/6 33 94
Altschuler et al,™* 1990 11 NA/NA NA 44.4
Lunardi et al,"® 1990 17 8/9 40 84
Vinchon et al,’" 1995 9 6/3 40.7 47
Samii et al,'® 1996 40 NA/NA 42 36
Mohanty et al,?° 1997 25 15/10 NA 35
Mallucci et al,"® 1999 12 2/10 42 24
Kobata et al,"® 2002 30 7/23 37.8 137
Lakhdar et al,?° 2002 10 6/4 31.7 31.2
Schroeder et al,?® 2004 38 5/3 36 NA
Safavi-Abbasi et al, 2005 12 4/8 47.3 42

(current study)

NA, not available.

Table 2 Cranial Nerve Deficits at Presentation

Vil vl v IX,X LIV, VI Xn
Reference Hearing Impairment Dizziness Tinnitus Diplopia

Gagliardi et al,* 1980 4 NA NA 5 4 1 2 2 0
Fisher et al,?® 1984 3 3 NA 3 6 1 2 0 0
Sabin et al,?® 1987 8 9 5 12 13 10 6 0 NA
Salazar et al,’® 1987 38 6 2 0 8 7 6 0 NA
Morard et al,?* 1988 3 0 1 3 4 0 0 0 0
Rubin et al,®' 1989 5 NA 1 4 6 1 2 1 1
de Souza et al,** 1989 15 NA 7 16 11 5 6 8 0
VYasargil et al,%° 1989 12 6 0 9 13 5 7 1 1
Yamakawa et al,® 1989 10 2 9 12 11 7 4 0 4
Vinchon et al,"" 1995 5 2 3 1 1 0 1 0 0
Samii et al,’® 1996 22 16 5 7 17 4 4 2 1
Mohanty et al,?® 1997 12 0 0 13 17 4 0 6 0
Talacchi et al,’ 1998 7 3 2 9 5 4 7 1 1
Mallucci et al,’® 1999 6 NA 0 4 5 1 1 0 0
Kobata et al,"® 2002 2 0 2 2 29 1 1 0 0
Lakhdar et al,?° 2002 8 6 1 4 2 2 0 5 0
Schroeder et al,?® 2004 0 0 1 1 3 0 1 0 0
Our series, 2005 4 1 2 4 6 1 4 0 3

NA, not available.
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Table 3 Preoperative Signs and Symptoms of Patients with CPA Epidermoids

Reference Headache Cerebellar Signs Pyramidal Signs Seizures Hydrocephalus
Gagliardi et al,* 1980 2 4 2 1 NA
Sabin et al,?® 1987 6 17 10 3 NA
Salazar et al,'® 1987 9 10 8 2 5
Morard et al,?* 1988 1 2 0 0 0
Rubin et al,®! 1989 3 4 0 0 0
de Souza et al,?? 1989 16 12 4 3 NA
Yamakawa et al,® 1989 9 10 4 0 NA
Vinchon et al,"" 1995 2 1 0 0 1
Samii et al,'® 1996 NA 7 0 1 NA
Mohanty et al,?® 1997 NA 16 5 2 13
Talacchi et al,’? 1998 7 10 4 2 4
Mallucci et al,"® 1999 0 4 0 0 1
Kobata et al,'® 2002 1 1 0 0 NA
Lakhdar et al,2° 2002 8 7 1 0 4
Schroeder et al,?® 2004 3 2 1 2 NA
Our series, 2005 3 3 3 0 1

NA, not available.

In two patients, the tumor was limited only to
the CPA. In the remaining 10 patients, the tumor
extended to the surrounding cisterns or compressed
the neural structures. In seven cases, the mass
extended into the prepontine region. The tumor
was associated with radiological compression of the
brainstem in five cases and of the cerebellum in two
cases. One patient had obstructive hydrocephalus.
In two patients, supratentorial extension was asso-
ciated with temporal lobe compression. The CPA
was involved bilaterally in two patients.

The mean follow-up period was 27 months
(range, 8 to 50 months). No patients died (Table 4).
The tumors were removed completely (Fig. 1) in 9
of the 12 patients (Table 5). In two cases, small
capsular remnants could not be removed completely
because of their tight adherence to vessels and
nerves. The remnants were coagulated with the
utmost care to avoid damage to the underlying struct-
ures. The tumor was removed completely in the
patient who underwent the subtemporal approach.

A two-step surgery was planned for the
patient with the large CPA tumor that extended
supratentorially. The CPA component was totally
removed through the suboccipital route. The ten-
torium was incised to extend the removal supra-

tentorially. However, this component was only
partially removed. The patient recovered, his symp-
toms improved, and the temporal residual has been
stable on serial MRI examinations (24 months of
follow-up) (Fig. 2).

In the two patients with bilateral epidermoids,
the side of the operation was selected based on the
patients’ clinical complaints (in particular, trigeminal
neuralgia or hemifacial spasm). Each patient
underwent a unilateral approach on the sympto-
matic side. No attempt was made to remove the
contralateral component of the tumor completely
to avoid damage to neurovascular structures and to
prevent acute bilateral deficits of the lower CNss.

Compared with their preoperative clinical
status, eight patients (67%) improved. In two pa-
tients, CN function was unchanged after surgery,
and two patients had CN deficits (17%). Postoper-
atively in one of the patients that experienced
deficits, a preexisting facial palsy worsened to grade
IV on the House-Brackmann (H-B) scale (from
grade II)." Six months after surgery, her nerve
function improved moderately (grade III on the
H-B scale). Postoperatively, the other patient devel-
oped a new partial deficit affecting CN IX and CN
X; the deficit had recovered completely at the second
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Table 5 Radical Removal of CPA Epidermoids

Radical Removal

Reference of CPA Epidermoids (%)
Berger et al,> 1985 0
Sabin et al,?® 1987 5
Salazar et al,'® 1987 0
Rubin et al,®' 1989 57
de Souza et al,?? 1989 18
VYasargil et al,>° 1989 97
Yamakawa et al,® 1989 47
Lunardi et al,"® 1990 35
Vinchon et al,’" 1995 55.50
Samii et al,'® 1996 75
Mohanty et al,?° 1997 48
Talacchi et al,' 1998 55
Mallucci et al,"® 1999 62.50
Kobata et al,"® 2002 56.70
Lakhdar et al,?° 2002 40
Schroeder et al,?® 2004 37.50
Our series, 2005 75

clinical follow-up 12 months after surgery. Post-
operatively, one patient had a cerebrospinal fluid
(CSF) fistula, which was treated by wound revision
and external drainage. In another case, transient
hydrocephalus was treated by external ventricular
drainage.

DISCUSSION

First reported by Cruveilhier in 1829, epider-
moid cysts originate from inclusion of ectodermal
elements within the neural groove. Classically, these
anomalies were thought to occur during closure of
the neural tube at the third or fifth week of
gestation. Recently, some authors have suggested
that an earlier error during gastrulation would
explain the different types of dysontogenic lesions.”
The lateral location of these lesions is thought to
reflect the lateral displacement of the included
ectodermal cells by the otic and optic vesicles,”
which develop later.

Epidermoid tumors grow slowly from the
desquamation of cells and from the breakdown of

keratin.” After acoustic neurinomas and meningi-

omas, these lesions are the third most common
lesions in the CPA %1817

Clinical Presentation

The peak age of occurrence of epidermoids is
between the third and fifth decades of life
(Table 1). 245710141826 The  most common
symptoms are hearing impairment and trigeminal
neuralgia. In fact, as indicated by Guidetti et al,
Dandy and Olivecrona considered the latter to be
the typical manifestation of epidermoids in this
location.?”

The course of illness is often prolonged, and
patients may present at a late stage. When trigemi-
nal neuralgia is the predominant complaint, the
mean duration of symptoms is usually shorter.”
Trigeminal neuralgia is more often associated with
epidermoid cysts than with acoustic neurinomas or
meningiomas of the CPA." In some series, the
incidence of trigeminal neuralgia in patients with
CPA epidermoids has been as high as 90.6%.'®
However, in a recent meta-analysis of the literature,
the incidence of hearing impairment was 37.6% and
that of trigeminal neuralgia was 29.7%." The in-
cidence of diminished hearing increases when for-
mal testings are performed.18 In our series, the
trigeminal and acoustic nerves were both clinically
impaired in 50% of the patients.

CPA epidermoids cause trigeminal neuralgia
more often than hypesthesia.'” Nonetheless, in our
series, those symptoms were evenly distributed,
with each occurring in three cases. Conversely,
CPA epidermoids involve the facial nerve less often
than the trigeminal nerve (facial paresis, 19.4%, and
hemifacial spasm, 4.9%).'® In our series, however,
4 patients had CN VII deficits (Table 2).

Depending on the size of the tumor at diag-
nosis, diplopia, involvement of the lower CNs by
cranial or caudal extension of the mass, or both are
often found. Of our 12 patients, 5 had diplopia and 4
had lower CN deficits at admission. Epidermoids
may also be associated with symptoms and signs
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related to compression of the brainstem (pyramidal
signs, seen in 3 of our patients) or cerebellum
(cerebellar signs, also seen in 3 patients) (Table 3).

Surgical Considerations

As described elsewhere,'®'*?® the retrosigmoid
approach allows good visualization and resection

of lesions involving the CPA without requiring

excessive cerebellar retraction (Figs. 3-5). It has
most often been used to resect epidermoids in the
posterior fossa,101218:22,29,30 Ty approach facili-
tates identification of the structures of the CPA
(Fig. 4). It is often possible to resect the tumor from
neurovascular structures while preserving them
(Figs. 3-5). Even large tumors extending beyond
the CPA can be managed with this approach.'®*

Usually, the selection of a surgical approach
depends on the surgeon’s experience and preference.

Figure 1

Preoperative (A) sagittal T1-weighted and (B) axial T2-weighted magnetic resonance (MR) images show a CPA

epidermoid mass dislocating the brainstem and extending to the prepontine region and temporal fossa. Postoperative
(C) sagittal T1-weighted and (D) axial T2-weighted MRIs show the decompression of neurovascular structures and confirm
removal of the infratentorial component. The lesion site has filled with cerebrospinal fluid. The right temporal remnant of
the tumor was stable at the patient’s 24-month follow-up examination.
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Figure 2 (A) Preoperative axial T2-weighted image shows a CPA epidermoid mass compressing the brainstem and
extending to the basilar artery. (B) Postoperative axial T2-weighted MRI shows the decompression of neurovascular
structures and confirms the complete removal of the lesion 24 months after surgery.

However, performing the approach in the semi-
sitting position depends on the surgical team’s level
of expertise and experience with this approach. We
prefer the semisitting position and have used it in
almost all cases of our previous and recent resections
of epidermoid tumors. Our neurosurgery and neu-
roanesthesiology team has many years of experience
with this approach and is comfortable with it.
Nonetheless, the park-bench or prone position can

also be used depending on the surgeon’s experience
and preference. We do not believe that this position
per se affects outcome in the management of epi-
dermoid tumors.

Acute venous air embolism is a well-known
intraoperative complication of the sitting position.
Therefore, in all of our cases precordial Doppler
intrasonograhy is used to monitor signs of air
embolism. Furthermore, this risk is decreased by

Figure 3 (A) Microscopic intraoperative photograph shows the pearly appearance of a CPA epidermoid. (B) Partial
resection of the tumor reveals the CN VIl and CN VIII cranial nerve complex. (C) The surgical field after its removal. CN 'V,
CN VII, and CN VIII were preserved.
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Vil vl

Figure 4 Microscopic intraoperative photographs show (A) CPA epidermoid with a thick bright capsule, (B) the surgical
field during its removal, and (C) the involvement of CN VI. (D) A view "‘around the corner’’ was obtained by using an
angulated mirror. (E) The lesion was removed, and CN VII, CN VIII, and the lower CNs were preserved.

elevating the legs to the level of the right atrium of
the heart. Adding preoperative thin-cut bone win-
dow CT and intraoperative volumetric 3D neuro-
navigation to magnetic resonance tomography can
help locate the emissary veins and increase aware-
ness of air embolism. These novel tools provide
information on the exact location of the sigmoid
and transverse sinuses and emissary and bridging
veins. In the current series, we avoided air embolism
completely.

Hearing may improve after resection of epi-
dermoid tumors.'” Consequently, the translabyrin-
thine approach should usually be preserved for
patients with an irreversible hearing loss. Of course,
the approach must be tailored to the location and
extent of each patient’s lesions to ensure optimal
exposure. As advised by Berger and Wilson,? a
subtemporal approach can be used if a lesion ex-
tends supratentorially into the middle cranial fossa.

Other authors have recommended a two-stage
approach, using the suboccipital route first followed
by the subtemporal approach.'>>** However, seiz-
ure disorders are a postoperative risk of the sub-
temporal approach.'™® Even after a combined
approach, only partial removal may be feasible if
the capsule densely adheres to the adjacent struc-
tures."*” When only partial resection is possible,
careful severance and coagulation of the tumor
capsule may reduce the risk of regrowth and symp-

tom recurrence.22’29

Epidermoid Extension and Radical Removal

The rates of radical removal have ranged from 0 to
97% (Table 5).2>10151819.253031 (yr resection
rate is comparable and the same as in our previous
series (75% in both). The extent of resection is not

Figure 5 (A) Microscopic intraoperative photograph shows a CPA epidermoid and (B) the surgical field during its removal.
CN V is visible in the background. (C) An endoscope provides a different angle of view.
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only influenced by the tumor’s adhesion to sur-
rounding structures but also by its pattern of ex-
tension. In our patient with extensive supratentorial
invasion who underwent a suboccipital approach, a
radical excision could not be obtained even though
the tentorium was opened. A small tumor remnant
in the middle fossa has remained stable (last follow-
up examination, 24 months; Fig. 2).

In both cases with bilateral tumors, the ipsi-
lateral mass was removed completely. However, the
contralateral component of the tumor was left in
place to avoid damaging neurovascular structures.
We recommend staged resection of bilateral masses
with considerable time between the two procedures
to allow possible deficits to recover. This strategy is
particularly advisable to avoid complications from

injuries to the lower CNs, 18192225

Management of Recurrence

Most series report good control of tumor growth
after resection of CPA epidermoid cysts.'”?” None-
theless, these lesions are prone to regrowth.lg’21 A
second operation may be planned when the tumor
remnant becomes symptomatic or extends beyond
its original site.'>*

In our series, three patients had already been
operated on (1, 12, and 20 years earlier, respectively)
and had experienced a recurrence. Scars and adher-
ences related to a previous surgery can constitute a
further obstacle to achieving complete removal.
However, radical excision was possible in our two
patients with a late recurrence.

Radiological confirmation of a recurrence can
be challenging. After a tumor is excised, the re-
maining defect can fill with CFS. Thus the signal
can resemble that of a recurrent lesion.” These MR
imaging characteristics make it difficult to differ-
entiate epidermoid tumors from surrounding CSF
and also to detect small, residual, or recurrent
epidermoid tumors. However, fast fluid-attenuated
inversion recovery (fast-FLAIR) MR imaging and
echo-planar diffusion-weighted imaging may be
superior to conventional MR imaging in detecting

such lesions.® To avoid recurrences and to evaluate
the extent of resection all corners of the CPA should
be inspected as a final operative step. The surgical
field should then be irrigated to ensure removal of
any remnants. We evaluated the extent of resection
on immediate and follow-up postoperative MR
images.

Surgical Outcome of CNs

Epidermoids of the CPA are surgically challeng-
ing.2’17 In fact, their benign nature and slow growth
rate contrast with their capacity to adhere to neuro-
vascular structures.”!” Although the surgeon’s goal
should be radical removal, in some cases it may be
achieved only with significant morbidity.

Worsening of a preexisting CN deficit is
common, > 1171922252629 Y7in chon and coworkers
found postoperative CN deterioration, such as dip-
lopia, facial palsy or swallowing difficulties, in 55%
of patients in their series." especially, involvement
of the lower CNs may constitute a significant
surgical difficulty and postoperative management
problem. Of the 10 patients reported by Sabin
et al., 2 patients required temporary nasogastric
feeding and 1 patient needed a tracheostomy to
protect the airway.*

Furthermore, new postoperative deficits from
previously functioning CN also may de-
velop.>'”?%? Mallucci et al.'” reported the post-
operative appearance of gag-reflex anomalies in two
patients after surgery. De Souza and colleagues®
reported the development of a CN IX or CN X
palsy in 5 patients. Mohanty et al. described two
new cases of CN VII and VIII dysfunction.*” Post-
operatively, 11 patients (44%) of the 25 reported
cases experienced a worsening of CN function
during the postoperative period.29 In their series,
Kobata and coworkers found that facial hypesthesia
was the most common postoperative complica-
tion.'®

After surgery the CN status (16%) of two of
our patients, a preoperative CN VII deficit in one
and a new CN IX deficit in the other, worsened.
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Postoperatively, the first patient’s preexisting facial
palsy worsened (grade IV H-B), but it recovered
partially during the follow-up period (grade Il H-B).
The second patient developed postoperative vocal
cord weakness that recovered completely. Post-
operatively, in all other cases, CN function was
unchanged or improved. Compared with our
previous series, our rates of postoperative CN
dysfunction, surgical morbidity, and mortality im-
proved significantly (Table 6). At discharge only
one (8%) patient with CN dysfunction could not
return to his/her (which?) level of premorbid
activity compared with 20% in our previous series.
Nevertheless, on long-term follow-up, more than
90% of the patients in both series had excellent
outcomes. Overall, our data show that immediate
postoperative outcomes improved with improve-
ments in microsurgical technique although the
long-term outcomes remained the same. Notwith-
standing advances in neuroradiological and diag-
nostic techniques, the reported duration of
symptoms before presentation has not decreased
in the current literature (Table 1). In fact, the
duration of symptoms in our current series was
longer than in our previous series. Thus, it seems
that the improvements in postoperative outcomes
may likely reflect refinements in microsurgical
technique and use of technical tools for pre- and

Table 6 CN Outcome After Surgery in our Series

intraoperative planning, such as localization of
venous structures and other variable anatomic
structures.

Intraoperative AEP and facial EMG, which
was used during all procedures, is important for
monitoring and preserving CN VII and CN VIII
functions. The response of CNs to tumor compres-
sion and surgical decompression is variable. The
tunction of CN V improved in five of our patients.
This finding is consistent with previous reports in
which epidermoid-associated trigeminal neuralgia
was associated with a good prognosis.'® After sur-
gery facial palsy improved in two patients. Only one
patient with CN VIII disturbances (i.e., tinnitus)
improved after surgery. Patients with a preoperative
hearing loss had no change after surgery. In earlier
reports, however, hearing has improved after resec-

tion of CPA epidermoids.™

Other Surgical Complications

A typical complication of cystic tumors with fat
content, such as epidermoid cysts, is aseptic men-
ingitis (Table 4). This problem is caused by the
spillage of cholesterol breakdown products into the
CSF.17:29:32 Hydrocephalus and cerebral vasospasm

can also be present.7’17’30’32’33

Series CN vl CN VII CNV Other CN
Current
0 new 0 new 0 new 1 new'
1 improved 2 improved 5 improved 7 improved
3 unchanged 1 unchanged 1 unchanged 0 unchanged
0 worsened 1 worsened 0 worsened 0 worsened
Samii et al'®
0 new 0 new 0 new 3 new
11 improved 4 improved 16 improved 1 improved
11 unchanged 1 unchanged 1 unchanged 3 unchanged
0 worsened 2 worsened 0 worsened 1 worsened

*Includes only patients with hearing deficiencies and not other CN VIII symptoms.
fAfter surgery, one patient complained of transient swallowing disturbances that completely regressed during the follow-up

period.
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The subarachnoid dissemination of fat may
occur spontaneously or after surgical removal of
epidermoid tumors.’>3? This complication seems
most common after incomplete resection, especially
when the capsule is not removed.?” Continuous
irrigation of the operative field and steroid therapy
may diminish the risk of postoperative aseptic
meningitis.2’29’3o’32

The incidence of aseptic meningitis has
ranged from 10 to 40%; in recent series this rate
has decreased.''®2%** None of our patients had
this complication, most likely because all patients
were administered corticosteroids (dexamethasone,
16 to 24 mg/day) for 7 days after surgery.

Obstructive hydrocephalus can occur as a
result of the tumor itself>>?° De Souza et al.
reported 30 patients with CPA epidermoids, 12 of
whom underwent shunt placement to treat the
hydrocephalus before surgery.?? In their 25 patients,
Mohanty et al. reported a 50% occurrence of hydro-
cephalus associated with 4 cases of preoperative
CSF diversion.”” Although one of our patients
had transient postoperative obstruction of CSF
flow, it resolved after 10 days of external ventricular
drainage. No shunt was required.

Subarachnoid hemorrhage and brainstem is-
chemia are uncommon but serious complications of
epidermoid tumors.®>3 Malignant transformations
of epidermoid tumors have also been reported.ls’24
More commonly, CSF fistulas, infections, seizures,
or postoperative hematomas can follow epidermoid
surgery (Table 4).">' One of our patients pre-
sented with a CSF fistula that was treated by wound
revision and placement of transitory lumbar drain-

age.

Endoscopic Assistance

Videoendoscope-assisted microsurgery is a new mi-
crosurgical technique that uses endoscopes as sur-
gical instruments under microscopic control.>* In
contrast to our previous series, we used endoscopic
assistance in all current cases. In all patients, the
endoscope was used free-hand. Use of the endo-

scope allows inspection of obscured but important
corners of the operating field without the need to
retract neurovascular structures or to resect dura and
bone edges. Compared with a microscopic surgical
field alone, the endoscope provides a view of the
operative field from a different angle (Fig. 5). This
feature improves assessment of the extent of the
surgical excision. In 1998 Fries and Perneczky
evaluated their experience with endoscope-assisted
microsurgery in the treatment of 205 brain tu-
mors.>* The authors did not report whether their
patient population included CPA epidermoids or
other CPA tumors. However, they concluded that
endoscope-assistance may reduce the trauma related
to resection and improve operative outcomes. Com-
paring our current data with our previous data, we
found that immediate postoperative outcomes sig-
nificantly improved in concert with a less traumatic
and more sophisticated resection.

In particular, the endoscope could provide
views of infra- and supratentorial extensions via the
suboccipital approach and improved control of the
extent of the surgical removal. In the patient oper-
ated on by a subtemporal route, the endoscope was
also used at the end of the procedure to confirm
excision of the lesion. Thus, a more complete
resection may be assured and the possibility of
recurrence reduced. Schroeder and colleagues re-
ported endoscopic removal of CPA epidermoids
without the use of the microscope in 8 patients.*
No complications were attributed to the direct
application of the endoscope. In three of their
patients, the capsule was removed completely, re-
sulting in permanent CN deficits in two. Two other
patients developed transient CN palsies. These
authors concluded that enlargement of the craniot-
omy 1s unnecessary.

We agree that a routine craniotomy need not
be enlarged to use endoscope. We would add that
reducing the size of the craniotomy is also infea-
sible. Endoscopic removal can become difficult and
hazardous when epidermoid tumors tend adhere to
adjacent neurovascular tissue. The high fat content
of the tumor can disturb clear endoscopic visual-
ization. Based on our current level of experience, we
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do not believe that purely endoscopic removal is
superior to microsurgical technique and we do not
advocate endoscopic removal of CPA epidermoids.
In our series all tumors were resected only under the
view of the operating microscope. Overall, the
endoscope is a reliable tool for assessing the extent
of a tumor. However, epidermoids and tumor
remnants should be removed via microsurgical
technique. No attempt should be made to remove
either the lesion or its capsule with the endoscope
alone.

That the rate of resection between our two
series did not change shows that endoscope-assisted
removal of CPA epidermoids in recent series did
not improve the rate of complete resection. None-
theless, we believe that the combined application of
all advanced tools is responsible for improving post-
operative outcomes and decreasing morbidity rates.

CONCLUSION

Despite recent improvements in postoperative out-
comes, CPA epidermoids remain challenging en-
tities. The aim of the treatment should be complete
removal and preservation of the CNs. Such out-
comes can be obtained in a significant proportion
of the cases. The CN V and CN VII may recover
after decompression. Whether symptoms related
to CN VIII dysfunction will improve remains
uncertain. Meticulous surgical technique with the
aid of neurophysiological monitoring is crucial to
achieve safe and effective total or subtotal removal
of these lesions. When complete excision of the
cyst capsule cannot be obtained, its remnants
should be severed cautiously and coagulated thor-
oughly to reduce the risk of recurrence as much as
possible. Endoscopy may be a useful tool for tumor
visualization, particularly for supratentorial or bi-
lateral extension, but it should not be used for
tumor removal. Bilateral and extensive tumors
should be removed in staged procedures with
enough time between the two procedures to allow
recovery.
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