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A B S T R A C T   

Cerebellopontine angle (CPA) tumors are relatively common (around 6-10%) intracranial tumors. The most common types of CPA tumors are schwannomas and 
meningiomas, representing together up to 90% of all CPA tumors. Concurrent occurrence of these two tumor types together at the CPA remains a rare event, with 
only low numbers of such cases reported in the literature. In this case report, we describe a case of a 73 years old female patient with a nine year history of left ear 
pain and tinnitus with no evident history of Neurofibromatosis. T1-weighted contrast-enhanced magnetic resonance imaging showed a left cerebellopontine angle 
enhancing mass lesion with two different enhancement signals. The tumor was approached through a retrosigmoid craniotomy approach. Postoperative pathological 
examination confirmed the presence of both a meningioma and a schwannoma. The patient’s postoperative course was uneventful. While concurrent CPA tumors 
remain a rare entity, clinicians need to keep such a possibility in mind especially when there appears to be different intensities on MR.   

1. Introduction 

Tumors of the cerebellopontine angle (CPA) are fairly frequent and 
may represent between 6 and 10% of all intracranial tumors [2]. Of 
those CPA tumors, schwannomas and meningiomas represent the ma
jority at around 85–90%, with vestibular schwannomas being the major 
tumor type observed [1]. However, the concurrent occurrence of the two 
tumor types, schwannoma and meningioma, at the CPA is very rare 
[3–5]. Such cases are more likely to be seen in the presence of certain 
genetic diseases, most notably Neurofibromatosis 2 (NF2) [5–7], in 
addition to some that were reported in patients with a history of radi
ation therapy [8–10]. Cases of concurrent schwannoma and meningi
oma at the CPA are rare in the reported literature [3–5,11,12], with 
cases in the absence of neurofibromatosis being even more rare [4,12] 
(table 1). The present report illustrates a new case of concurrent 
schwannoma and meningioma and the CPA angle in a patient with no 
evidence of NF2. 

2. Case report 

2.1. History and examination 

This is a case of a 73-year-old female patient known to have 

hypertension with history of arrhythmia and dyslipidemia who pre
sented to us for continuity of care for her left vestibular lesion. Her 
symptoms started 9 years ago as left ear pain with tinnitus. MRI back 
then showed left vestibular lesion suggestive of small acoustic neuroma 
as per the report, for which the patient was followed yearly by imaging. 
The patient was lost to follow-up and started to experience headaches 1 
month prior to presentation associated with tinnitus and a new picture 
of trigeminal neuralgia with episodic lancinating pain on her left face for 
which she was started on Tegretol (Carbamazepine). An MRI was done 
in an outside hospital and it showed an increase in the size of the 
“schwannoma” compared to the previous MRIs. On physical exam, the 
patient was fully awake, with an intact neurologic exam except for 
decreased hearing in her left ear. The exam was also interrupted by 
paroxysms of intense, sudden electrical sensation in her left face lasting 
only a few seconds. 

2.2. Pre-operative imaging 

Pre-operative magnetic resonance imaging (MRI) studies were done 
at an outside hospital (Figs. 1 and 2). It was reported as a left cer
ebellopontine angle enhancing mass lesion on T1-weighted contrast- 
enhanced MRI, which appeared as an isointense lesion on T2-weighted 
MRI. 
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2.3. Operation 

A lumbar drain was inserted prior to positioning the patient supine 
with Mayfield head clamp turning the head to the right side, thus 
exposing the left suboccipital area. 

The head was shaved and the site of the left sigmoid and transverse 
sinuses was marked using external landmarks namely the mastoid pro
cess, notch and the zygomatic arch. 

Scrubbing and draping of the left suboccipital region was done in the 
usual fashion. A lazy-S skin incision was done and the subcutaneous 
tissue was dissected (Fig. 3). A flap was made between the subcutaneous 
tissue and underlying muscle. Then, a periosteal flap was harvested to be 
later used for dural closure. The muscle was opened and dissected from 
the underlying bone and a bone flap was raised exposing the left sigmoid 
and transverse sinuses and their junction.Fig. 4.Fig. 5. 

The dura was opened parallel to the sigmoid sinus and retracted 
using silk sutures. The Cerebellum was mildly retracted using long patty 
reaching the cisterna magna that was opened and the CSF was drained. 

We established a corridor by applying mild retraction on the cere
bellum medially reaching the lesion after removing the bands and 
freeing the lower cranial nerve complex (lX, X, Xl). 

Using the Bipolar and Rhoton’s microdissectors the tumor was 
carefully coagulated and removed using CUSA and scissors while sepa
rating and preserving all surrounding vessels. 

The internal auditory canal (IAC) was drilled and a small intra
canalicular component of the tumor was followed and dissected from the 
facial nerve, identified using the NIM®, along its course within and 
outside the IAC. Finally the lesion was separated from the brainstem and 
was completely removed. 

We observed a plane between this lesion and another superior lesion 
extending up to the tentorium with a dural attachment to it. The tumor 
was dissected from the trigeminal nerve that was found to be com
pressed by it, then it was removed in pieces noting that it was more 
suckable with softer consistency than the first tumor. The tumor was 
dissected from all surrounding tissue preserving the surrounding vessels 
reaching its base at the tentorium. At that point, the patient started 
having episodes of bradycardia reaching 30 bpm and hypertension 
reaching up to 180 mmHg, although we were not close to the brainstem. 
These episodes were self-resolving. We then, removed as much of the 
tumor as possible but opted to stop by leaving around 5% of the tumor as 
episodes of bradycardia recurred whenever this last part was 
manipulated. 

Hemostasis was ensured using the Bipolar, Surgicel and Floseal. The 
dura closed using the periosteal flap harvested at the start in a water 
tight fashion and the valsalva maneuver was done to ensure no leak was 
present. Glubran, as well as Surgicel were applied on top. 

Post-operatively, the patient had no facial asymmetry with a House 
Brackmann grade I. The patient was discharged home on post-operative 
day 3, ambulating and tolerating her diet. Her left facial pain episodes 
decreased significantly in frequency and Tegretol (Carbamazepine) was 
continued with a plan to wean it off. 

2.4. Histological findings 

Histologic examination of the meningioma (WHO grade I) shows a 
proliferation of spindle cells with indistinct cell membranes and occa
sional whorls. Mitotic activity is inconspicuous. On immunohisto
chemistry, the tumor shows patchy EMA expression and a low Ki- 
67proliferation index (approximately 1%). SOX10 is negative. 

Examination of the second lesion also shows a spindle cell prolifer
ation but with compact and loose architectural patterns and hyalinized 
blood vessels. These findings support a diagnosis of schwannoma (WHO 
grade I). On immunohistochemistry, the tumor is diffusely positive for 
SOX10 and negative for EMA. 

Table 1 
Reported cases of concurrent Meningioma and Schwannoma at the cerebellopontine angle (CPA) in patients with or without Neurofibromatosis 2 (NF2).  

Authors (Year) Patient Age; 
Gender 

Tumor 
Location 

Neurofibromatosis 
type 2 

Symptoms and Signs Tumors distinguished 
on MRI? 

Intraoperative finding 

Pallini et al. 
(1998) 

17; F CPA Yes New-onset partial motor seizures Yes Tumors were separated 

Kutz et al. 
(2009) 

43; F CPA No Severe bifrontal headaches, right-sided 
hearing loss and giat instability 

Yes Tumors were separated 

Al-Anazi et al. 
(2009) 

55; F CPA No Left-sided progressive hearing loss, tinnitus, 
left facial asymmerty and headaches 

No Tumors grossly appeared as 
a single tumor 

Matyja et al. 
(2012) 

18; M CPA Yes Progressive headache, vertigo, vomiting and 
gait instability 

No Tumors grossly appeared as 
a single tumor 

Matyja et al. 
(2012) 

16; M CPA Yes Progressive bilateral hypoacusis Yes Tumors were separated 

Nehete et al. 
(2017) 

25; F CPA Yes Progressive bilateral hearing and gait 
instability 

No Tumors were separated 

Nehete et al. 
(2017) 

51; F CPA Yes Dizziness, hearing loss and tinnitus in left ear Yes Tumors were separated 

Present case 
(2020) 

73; F CPA No Headaches, tinnitus, and left trigeminal 
neuralgia 

No Tumors were separated  

Fig. 1. Coronal T1-weighted contrast-enhanced MRI showing a left cer
ebellopontine angle enhancing mass lesion, with a superimposed lesion with 
different intensity. 
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3. Discussion 

This is the third case of concurrent meningioma and schwannoma of 
the CPA to be reported in a patient without neurofibromatosis. The first 
two cases were reported by Kutz et al. and Al-Anazi et al., where the 
patient, in both cases, had what appeared to be a single tumor which was 
found, after excision, to consist of both a meningioma and a schwan
noma, [4]. 

While MRI remains the best preoperative imaging technique for the 
diagnosis of neurological tumors, the differentiation between contig
uous tumors and especially mixed tumors remains a difficult task. In our 
case, there appears to be a differential enhancement of the two tumors 
helping in distinguishing them. However, it has been shown that 
contrast enhancement is homogeneous in both meningiomas and 
schwannomas, in addition to their similar appearance on T1-weighted 
MRI as typically isointense mass lesions [13]. This makes it difficult to 
differentiate the two tumors on imaging pre-operatively, with most 
cases relying on the finding of an enhancing dural “tail” to help in the 
diagnosis of meningiomas [13]. 

In cases of concurrent tumors, it is important to differentiate between 
simultaneous tumors and single mixed tumors. Mixed tumors, consisting 
of schwannomas with meningeal cell proliferation are rare in both pa
tients with or without NF2 [14]. However, it was shown that up to 21% 
of schwannomas in patients with NF2, are mixed [4]. 

In addition to mixed tumors, the existence of both types of tumors 
may be explained by multiple hypotheses including coincidental, shared 
carcinogenic stimulus, collision of different tumors, metaplasia or dif
ferentiation, or even arising from embryonic residual structures [3,11]. 
Among the previously reported cases, the majority showed on preop
erative MR imaging a separation between the two lesions [13]. This 
finding may support the hypothesis that these concurrent tumors came 
to be after “collision” of two separately growing tumors. 

The idea of having these two tumors coincidentally growing at the 
same time and in very close proximity may be a likely explanation in the 

cases with NF2. With schwannomas and meningiomas being the top two 
most common tumors arising in patients with NF2 [1], and patients with 
NF2 developing multiple tumors [15], it would statistically be probable 

Fig. 2. A) And B) Axial T2 weighted MRI showing left cerebellopontine angle lesion with different intensities suggestive of the possible presence of 2 
different lesions. 

Fig. 3. Retrosigmoid craniotomy landmarks.  

C. Moussalem et al.                                                                                                                                                                                                                            

Downloaded for Anonymous User (n/a) at American University of Beirut from ClinicalKey.com by Elsevier on May 22, 
2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.



�,�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\ �1�H�X�U�R�V�X�U�J�H�U�\�� �$�G�Y�D�Q�F�H�G �7�H�F�K�Q�L�T�X�H�V �D�Q�G �&�D�V�H �0�D�Q�D�J�H�P�H�Q�W ���� ������������ ������������

4

for these two tumors to appear at the same location. However, patients 
that do not have NF2 lack the mutation in the tumor suppressor gene 
NF2 on chromosome 22q and thus, having these two tumors appear 
coincidentally at the same location becomes much less probable. On the 
other hand, there has been multiple reports of concurrent meningioma 
and schwannoma in patients without NF2 [4,12,16–21], two of which at 
the CPA, which would lead to think of a different mechanism than just 
mere coincidence for this concomitant tumor growth. 

In their case report, Pallini et al. propose a speculative hypothesis 
that aims to explain the association between schwannomas and me
ningiomas which may provide an explanation for their possible pro
pensity to appear concomitantly [5]. In the CSF analysis of their patient, 
a growth factor was found that induced differentiation in rat PC12 cells 
in an EGF-like manner [5]. In addition, through their patient follow-up, 
they were able to notice that the patient’s schwannoma only started 
growing in size considerably when it became in close proximity of the 
growing meningioma [5]. Consequently, when considering these two 
statements, one could speculate that there could be a synergistic effect 
between the growth of one tumor and the development and growth of 

the other, possibly through an autocrine fashion with growth factor 
mediators. 

While still speculative, the hypothesis of autocrine interaction be
tween the two tumors provides a plausible explanation that should be 
pursued for more evidence and better understanding. However, for the 
time being, there has been no evidence to refute that this concomitant 
but separate tumor growth is not just coincidental. 

4. Conclusion 

Meningiomas and Schwannomas may appear contiguously at the 
cerebellopontine angle, mimicking the appearance of a single tumor. 
The pre-operative differentiation between the two tumor components 
may be difficult through conventional pre-operative MR imaging and 
thus, it is important to keep such cases in mind, in order not to miss any 
concurrent tumor that may be present. Pre-operative MRIs should be 
read meticulously with attention to possible differential enhancement 
that may point towards the possibility of having more than one tumor 
component. The mechanism behind development of these two tumors 

Fig. 4. Meningioma Spindle cell proliferation of cells with eosinophilic cytoplasm. (HE: original magnification, ×20). HE: hematoxylin and eosin.  

Fig. 5. Schwannoma Spindle cell proliferation with compact (A) and loose (B) architectural patterns. (HE: original magnification, ×20). HE: hematoxylin and eosin.  
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together in the same location remains largely unexplored, albeit some 
hypotheses have been proposed on this subject. It is important to shed 
light on this knowledge gap as there is need for more studies on the 
association of these two tumors and the pathogenesis behind their 
concurrent development. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

[1] D. Moffat, R. Ballagh, Rare tumours of the cerebellopontine angle, Clin. Oncol. 7 
(1) (1995) 28–41. 

[2] F. Bonneville, et al., Unusual lesions of the cerebellopontine angle: a segmental 
approach, Radiographics 21 (2) (2001) 419–438. 

[3] L. Nehete, et al., Cerebellopontine angle schwannoma and meningioma in 
contiguity: surgical implications in neurofibromatosis, J. Neurol. Surg. Part A: 
Central Eur. Neurosurg. 79 (02) (2018) 177–180. 

[4] J.W. Kutz Jr, et al., Concurrent vestibular schwannoma and meningioma 
mimicking a single cerebellopontine angle tumor, Skull Base 19 (6) (2009) 443. 

[5] R. Pallini, et al., Neurofibromatosis type 2: growth stimulation of mixed acoustic 
schwannoma by concurrent adjacent meningioma: possible role of growth factors: 
case report, Neurosurg. Focus 4 (4) (1998) E11. 

[6] L.M. Davidoff, J. Martin, Hereditary combined neurinomas and meningiomas, 
J. Neurosurg. 12 (4) (1955) 375–384. 

[7] J. Elizabeth, et al., Mixed tumour of schwannoma and meningioma in a patient 
with neurofibromatosis-2: a case report, Neurol. India 49 (4) (2001) 398. 

[8] P. Kunert, et al., Rapid growth of small, asymptomatic meningioma following 
radiosurgery, Br. J. Neurosurg. 23 (2) (2009) 206–208. 

[9] E. Matyja, H. Kroh, P. Bojarski, Intracranial meningiomas following irradiation 
therapy for brain tumors, Folia Neuropathol. 32 (4) (1994) 253. 

[10] L. Sznajder, et al., Multiple schwannomas and meningiomas associated with 
irradiation in childhood, Arch. Intern. Med. 156 (16) (1996) 1873–1878. 

[11] E. Matyja, et al., Coexistence of meningioma and schwannoma in the same 
cerebellopontine angle in a patients with NF2, Folia Neuropathol. 50 (2) (2012) 
166–175. 

[12] A.H. Al-Anazi, et al., Mixed vestibular schwannoma and meningioma without 
neurofibromatosis, Neurosciences (Riyadh) 14 (2009) 371–373. 

[13] G. Wilms, et al., The radiological differentiation of acoustic neurinoma and 
meningioma occurring together in the cerebellopontine angle, Neurosurgery 30 (3) 
(1992) 443–445. 

[14] A.M. Poletti, et al., Cerebellopontine angle mixed tumor in type 2 
neurofibromatosis, Otol. Neurotol. 37 (3) (2016) e169–e170. 

[15] A.R. Asthagiri, et al., Neurofibromatosis type 2, Lancet 373 (9679) (2009) 
1974–1986. 

[16] T. Oichi, et al., Concurrent spinal schwannoma and meningioma mimicking a 
single cervical dumbbell-shaped tumor: case report, J. Neurosurg.: Spine 23 (6) 
(2015) 784–787. 

[17] S. Ogihara, et al., Concurrent spinal schwannomas and meningiomas: case 
illustration, J. Neurosurg.: Spine 98 (3) (2003), p. 300-300. 

[18] B.D. Liebelt, et al., Spinal schwannoma and meningioma mimicking a single mass 
at the craniocervical junction subsequent to remote radiation therapy for acne 
vulgaris, World Neurosurg. 93 (2016) 484, e13-484. e16. 
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