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ABSTRACT

Background: Cerebellopontine Angle (CPA) meningiomas comprise 10% of all intracranial meningiomas and due to their location,
are producing different surgical challenges. This study is evaluating surgical management and clinical outcome of CPA meningiomas
operated during 15 years.

Materials and Methods: In a 15year period, 29 patients with definite CPA meningioma enrolled in the study. Most of the patients
underwent suboccipital retrosigmoid approach (n=24), followed by combined retrolabyrinthine-retrosigmoid and translabyrinthine (n=5).
Demographic data as well as neurological status and imaging features were recorded and analyzed in pre and postoperative period.

Results: Headache (n=17), hearing loss (n=15) and facial hyposthesia (n=10) were the most common presenting symptoms. Gross
total resection (GTR) and subtotal resection was achieved in 79.3% and 17.2% respectively. Trigeminal (V) nerve function was significantly
improved after operation (62% vs. 34.4%, p value < 0.05). Vestibulocochlear (VIII) nerve function was also significantly improved
in postoperative assessment (51.72% vs. 20%, P value<0.05). 1 patient discharged with multiple cranial nerve deficits and another
patient expired after operation. Postoperative complications included cerebrospinal fluid leakage, pneumonia, deep vein thrombosis and

hydrocephalus. Tumor volume > 2.5 °™ was significantly associated with higher incidence of postoperative neurological deficits.

Conclusion: CPA meningiomas are challenging to excise. Selection of appropriate surgical approach as well as GTR may decrease
postoperative neurological complications and increase survival in this group of patients.

Keywords: Cerebellopontine Angle; Meningioma; Suboccipital Retrosigmoid Approach; Gross Total Removal

INTRODUCTION

The lesion most comparable with a meningioma was first
reported by Felix Plater in 1614 [6]. In 1915, Harvey Cushing
considered that meningeal tumors arose from arachnoidal cap cells.
Seven years later, Cushing proposed the term meningioma for these
tumors and the term achieved global acceptance. Working together
with his student, Percival Bailey, he adopted a histopathological
classification system composed of meningothelial, fibroblastic,
angioblastic, and osteoblastic. Later, Bailey and Bucy expanded the
initial histopathological classification of meningiomas, which was
similar to the new WHO histopathological classification 2007 [7].
According to the literature, meningiomas account for 26% of primary
intracranial neoplasms, 10% being located in the Cerebellopontine
Angle (CPA) [1]. Sekhar and Wright have classified meningiomas
into 6 types, depending on their location and anatomical extension.
Cerebellar convexity and lateral tentorial meningiomas extend to
tentorium, transverse and sigmoid sinus; CPA meningiomas extend
to petrous ridge and Internal Auditory Canal (IAC); jugular foramen
meningiomas may extend to cerebello-medullary angle, internal
jugular vein and extracranial sites; petroclival meningiomas extend to
upper 2/3" clivus, cavernous sinus, meckle’s cave and petrous ridge;
foramen magnum meningiomas may extend to lower third of clivus
and C1 and C2 area and finally, the unclassified meningiomas have
desire for entire clivus [2]. The location of a CPA meningioma affects
clinical outcome. The most important involvement of anatomical

locations includes: IAC, jugular foramen, cranial nerves involvement
and bony invasion [3]. Patients commonly complain from long
standing slow progressive symptoms, such as headache and cerebellar
symptoms and most commonly, cranial nerve involvement with
hearing loss, facial pain and numbness [4]. Microsurgical resection
is the treatment of choice for the majority of these lesions; however,
variable locations, large size at diagnosis and frequent neurovascular
invasion are challenging factors to the surgeons [5]. In this study,
we have described the surgical and clinical post-operative outcome
of 29 patients surgically treated for CPA meningioma over a 15-year
period.

MATERIALS AND METHODS

Twenty-nine meningiomas out of 187 patients with CPA tumors
(%15.5) that were referred to Shohada Tajrish hospital and operated
during 15 years (from 2000 to 2015) were included in this study. Our
inclusion criteria were pre-operative Magnetic Resonance Imaging
(MRI) investigation of the CPA area and definite post-operative
histopathological diagnosis of meningioma (Figure 1: A-C). Patients
without pre- and post-operative MRI, neurofibromatosis, multiple
intracranial and intra-spinal neoplasms and previous radiotherapy
were excluded. Patient’s data, including surgical records, discharge
letters, histological reports, follow-up records, and imaging studies,
were analyzed. Collected data were studied for patient’s age and
sex, tumor site of origin, duration of first presenting symptom,

Figure 1: Pre-operative T2-weighted MRI showing mass lesion in left cerebello-pontine angle in axial (A), coronal (B) and sagittal (C) planes.
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neurological deficits, neuro-imaging appearance, surgical approach,
and outcome as well as clinical and neuro-imaging findings at follow-
ups. Gross-total resection (GTR) was defined as the complete absence
of the lesion on post-operative MRI. Additionally, imaging studies
and operative reports were used to determine tumor extension into
the IAC and jugular foramen. Retrosigmoid suboccipital approach
was the standard surgical procedure. Data were analyzed using
SPSS (version 19, SPSS Statistics/IBM Corp, Chicago IL, USA) using
Mann-Whitney, Student’s t-test and Chi-square tests. This study
was conducted under the principles of the Helsinki Declaration and
approved by the Ethics Committee of Shohada Tajrish hospital

RESULTS

From the 29 patients, 22 were female (75.8%) and female to male
ratio of 3.1:1. Mean age of patients was 49.27 (+£1.27) years. Most
of the patients presented with cranial nerve dysfunction. Based on
World Health Organization (WHO) classification, 18 patients (62%)
have meningo the liomatous type and 6 patients (20.6%) have mixed
type. Fibrous and psammomatous were observed in 3 (10.3%) and 2
(6.9%) patients respectively.

Presenting symptoms included headache that was observed in
17 patients (58.6%) followed by hearing loss in 15 patients (51.7%),
vertigo in 11 cases (37.9%) and facial pain and facial hyposthesia in
10 cases (34.4%). Other less common presenting symptoms were
tinnitus in 5 (17.2%) and dysphagia, diplopia and limb paresis, each
in 2 (6.8%) patients (Table 1).

Twenty four patients underwent suboccipital retrosigmoid
approach (82.8%), followed by combined retrolabyrinthine-
retrosigmoid and translabyrinthine in 5 patients (17.2%).

Gross total removal (GTR) was achieved in 23 cases (79.3%),
followed by subtotal resection (STR) in 5 cases (17.2%). Due to
surgical complications, one patient underwent biopsy only (Table 2).

Based on pre-operative and intra-operative evaluation, mean
tumor volume was 2.93 (£0.38) cm?, with 3.75 cm® and 1.11 cm’ being
the maximum and minimum volumes. IAC and jugular foramen
invasion was observed in 7 (24.1%) and 2 (6.9%) patients respectively.

In pre-operative evaluation, trigeminal (V) was the most
common involved nerve in 18 patients (62%), followed by vestibule-
cochlear (VIII) nerve dysfunction in 15 patients (51.7%), facial (VII)
nerve in 9 (31%), caudal cranial nerves in 2 (6.9%) and abducens (VI)
nerve in 1 (3.5%). Two cases (6.9%) showed no nerve dysfunction
in pre-operative cranial assessment. Post-operative assessment of
cranial nerves revealed 14 cases (48.2%) with no nerve dysfunction,
trigeminal (V) nerve as the most frequent involved nerve in 10 cases
(34.4%), facial (VII) and vestibulocochlear (VIII) nerve each in 6
patients (20%) and abducens (VI) nerve in 3 patients (10.3%). Caudal
nerve involvement and partial facial nerve paresis were present in 2
(6.9%) and 1 patient (3.5%) respectively (Figure 2). Trigeminal (V)
nerve function was significantly improved after operation (62% vs.
34.4%, pre- and post-operative; P value<0.05). Vestibulocochlear
(VII) nerve function was also significantly improved in post-
operative assessment (51.7% vs. 20.6%; P value<0.05).

There was one mortality (3.5%), 1 patient showed multiple cranial
nerve deficits and other post-operative complications were observed
in 7 patients (24.13%), including cerebrospinal fluid (CSF) leakage in
3 (10.3%), pneumonia in 2 (6.9%), deep vein thrombosis in 1 (3.5%)
and hydrocephalus in 1 (3.5%) patients (Table 3).
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DISCUSSION

CPA meningiomas tend to show indolent growth pattern and
most of our cases were diagnosed in advanced stages. Headache,
cranial nerve dysfunction and cerebellar symptoms were the most
common presenting symptoms. Of the cranial nerves, trigeminal
(V) and vestibulocochlear (VIII) are the most affected nerves [8]. 18
trigeminal (62%) and 15 vestibulocochlear nerves involvement in our
cases is confirmatory to the literature findings. Due to the prognostic
effect of the tumor pathology on post-operative neurological
outcome,
schwannoma is extremely important. Broad based with dural tail

differentiating CPA meningioma from vestibular
along with the presence of hyperostosis are the most important
radiological differentiating factors between CPA meningioma and
vestibular schwannoma [9]. One of the most important factors, both
of technical value for surgeon and prognostic value for the patient,
is the attachment site. CPA meningiomas are mostly originating
from the dura mater of tentorium and anterior petrous bone, with

Table 1: Demographic data.

Number Percentage
Sex
-Male 7 24.2%
-Female 22 75.8%
Tumor histopathology
- Meningotheliomatous 18 62%
- Mixed type 6 20.6%
- Fibrous 3 10.3%
- Psammomatous 2 6.89%
Clinical manifestation
-Headache 17 58.6%
-Hearing loss 15 51.7%
-Vertigo 11 37.9%
-Facial pain and hypoesthesia 10 34.4%
-Tinnitus 5 17.2%
-Others 1 6.8%
Table 2: Surgical procedure and results.
Number  Percentage
Surgical approach
-Suboccipital retrosigmoid 24 82.8%
-Combined (retrosigmoid and translabyrinthine) 5 17.2%
Amount of resection
-GTR 23 79.3%
_STR 5 17.2%
-Biopsy 1 3.5%

GTR: Gross Total Resection, STR: Subtotal Resection.
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Figure 2: Pre-operative and post-operative nerve function status.
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trigeminal nerve displaced caudally or posterior petrous area with
attachment posterior to the internal auditory meatus [10]. This
characteristic site of origin differentiates them from petroclival and
Meckel’s cave counterparts that have different presentations and
need different approaches. MRI provides useful information about
tumor site and attachment, secondary intra- and extra-dural tumor
invasion, along with important data for best approach by the surgeon
[11]. Retromastoid craniotomy is the common surgical approach for
the CPA meningioma. Its advantages are simplicity and familiarity
of approach to the surgeons, provides wide exposure of the CPA
structures [12], generous drainage of the CSF at the beginning of
the intervention by opening of the cisterna magna which avoids
cerebellar retraction and increased chance of hearing preservation
[13]. This was the procedure of choice in our patients that was used
in 83% of them. In a study conducted by Roser et al, 72 patients with
CPA meningioma involving IAC underwent operation. GTR and STR
were achieved in 86% and 14% respectively. Hearing was preserved
in %90 of those with pre-operative intact hearing status, along with
facial nerve function in 89% of patients. Best hearing preservation
achieved in those tumors originating from superior or posterior IAC
[3]. In another study by Kane et al, 24 patients with CPA meningioma,
with 62% involvement of IAC, mostly presented with decreased
hearing. After operation, 90% of the patients achieved stable status
or improved hearing. However, vagus (X) and glossopharyngeal (IX)
nerves were damaged after operation, in 33% and 17% of patients,
respectively [14].

In our study, we achieved GTR and STR in 79.3% and 17.2% of
the cases. From 18 preoperative trigeminal nerve involvements 8 and
from 15 preoperative vestibulocochlear nerve involvements 6 were
improved both significantly meaningful (P value <0.05), but from 9
preoperative facial nerve involvements 6 had no change and 2 cases
recovered partially only and both cases of caudal nerves dysfunction
before operation none were recovered making them resistant to
change by operation if involved preoperatively. Abducens nerve palsy
present in only one patient before operation was involved in 3 cases
after surgery that signaled us in being more careful about its dissection
from tumor in future [15]. Overall from 29 patients with only 2 cases
(6.9%) of intact cranial nerves preoperatively 14 (48.3%) had intact
and improved cranial nerves functions (p value = 0.0008). Although
GTR is the ultimate goal in management of CPA meningioma and
carries a significant prognostic value; however, it is not always feasible
and majority of the authors recommend STR for old patients or when
there are factors defying complete removal [16,17]. Even though
local tumor recurrence is common in STR, addition of stereotactic
radiosurgery may decrease recurrence and improve survival time
[18,19].

Various factors, such as tumor size/extension and the extent
of resection, were found to affect the incidence of complications.
Patients with tumors larger than 2.5 cm® had a significantly higher
incidence of permanent cranial nerve deficits than those with smaller
tumors (34.4% vs. 3.5% respectively; P value<0.05).

In general, surgical approach should depend on maximal exposure
for the particular tumor location and probability of maximal extent
of resection.

CONCLUSION

Although CPA meningiomas are difficult to excise because of their
adjacent neurovascular structures, most WHO gradel meningiomas
could be resected without post-operative complications. GTR by
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suitable retrosigmoid suboccipital approach do not increase post-
operative neurological deficits and may increase symptom free
survival along with decreased tumor recurrence.
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