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Schwannoma of the intermediate nerve: A rare type of 
cerebellopontine angle tumor 
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Resumen

Antecedentes: El schwannoma del nervio intermedio es poco común. La mayoría de las lesiones del ángulo pontocerebeloso 
(APC) son schwannomas vestibulares. Descripción del caso: Mujer de 50 años que consulta por dolor de oído, parálisis facial 
e hipoacusia. La resonancia magnética reveló un tumor APC. Se realizó abordaje retrosigmoideo izquierdo y microcirugía 
y el origen tumoral fue del nervio intermedio. Se utilizó monitorización neurofisiológica intraoperatoria (MNIO) durante la 
cirugía. Conclusión: Los schwannomas del nervio intermedio son indistinguibles de los schwannomas vestibulares en la 
imagen preoperatoria, sin embargo, es posible identificar el origen del tumor durante la disección microquirúrgica con la 
ayuda de MNIO y el origen del nervio intermedio es una realidad.
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Abstract

Background: Schwannoma of the Intermediate Nerve is rare. The most majority of cerebellopontine angle (CPA) lesions 
are vestibular Schwannomas. Case description: A 50-year-old woman presented with intense ear pain, facial palsy and 
hypoacusis. MRI revealed a CPA tumor. A left retrosigmoid approach and microsurgery was performed and the tumor 
origin was from the intermediate nerve. Intraoperative neurophysiologic monitoring (MNIO) was used during the surgery. 
Conclusion: Schwannomas of the intermediate nerve is indistinguishable from vestibular schwannomas on preoperatory 
image, however it’s possible to identify tumor origin during microsurgery dissection with aid of MNIO and origin from 
intermediate nerve is a reality.
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Introduction

The intermediate nerve (IN) is described as a root contai-
ning sensory and parasympathetic fibers of the facial nerve 
and its fibers are found in close relation to the motor part of 
the facial nerve in the cerebellopontine cistern1,8,9. The first 
person who identified the IN was Bartholomeu Eustachius in 
1563 and the first one to describe was Heinrich Albert Wirs-
berg in 17771 and due to this is often referred as Wrisberg 
nerve1,9. It is responsible for the sense of taste in the anterior 
two-thirds of the tongue, floor of the mouth, palate and sen-
sory information from the skin of the external auditory meatus 
as well as the lacrimal and mucous glands of the nasopharynx 
and nose1,9. The IN originates at the brainstem between the 
facial nerve and the vestibulocochlear nerve in the lateral 
medullopontine sulcus; the IN accompanies the facial nerve 
or the vestibulocochlear nerve2 and with high-resolution 3T 
MR imaging allows reliable depiction of the IN in some cases2. 

About 10% of intracranial tumors occur in the internal 
auditory canal (IAC) and cerebellopontine angle (CPA)11. The 
vast majority (95%) of these tumors are vestibular schwan-
nomas, these types of tumors originate from myelin schwann 
cells of the vestibular portion of the vestibulocochlear nerve11. 
Schwannoma of the IN is rare and there are only 3 cases re-
ported in the literature3,6,12. Although, 3 other cases with origin 
from IN were found in other series7,11.

Case Description

A 50-year-old woman presented with intense ear pain, 
facial palsy classified as House-Brackmann (HB) V/VI and 
hypoacusis on the left. MRI revealed an enhanced CPA lesion 
in the left (Figure 1).

Patient underwent microsurgical resection via left retro-
sigmoid approach, in semi-sitting position and intraoperative 
neurophysiologic monitoring (MNIO) was used during the 
surgery. MNIO consisted of motor evoked potentials for 
corticospinal tract with anodal C3 or C4 stimulation and 
recording with a pair of needles in right and left muscles ab-
ductor pollicis brevis, anterior tibialis and abductor hallucis. 
Somatosensory evoked potentials after right and left median 
and tibial nerves stimulation resulted in normal N20 and P40 
potentials. Motor evoked potentials for corticobulbar tract 
used C6-Cz assembly10 and recordings were realized in 
muscles of the V, VI, VII, IX, X, XI and XII nerves. Consistent 
muscle potentials were obtained for V, VII, IX and X nerves, 
which remained unchanged throughout the procedure. Free 
run electromyography of the same cranial muscles showed 
intermittent short duration type A neurotonic activity at VII 
and X innervated muscles, promptly stopped with warm 
saline irrigation. Direct nerve stimulation with a bipolar probe 
at intensities of 0,2 and 0,4 mA, with pulse duration of 200 
uS, identified V, VII and IX separately in different sites. Of 
remark, in the internal auditory canal, VII nerve was identified 
and was not the origin of the tumor. 

Tumor origin was identified from the intermediate nerve 
(Figure 2a) and MNIO confirmed that origin was not from mo-
tor root of facial nerve. A gross total resection of tumor was 
achieved preserving IN, the motor portion of facial and vesti-

bulocochlear nerves. Histopathological examination confirmed 
schwannoma (Figure 2b, Figure 3).

The patient presented a good postoperative recovery with 
complete improvement in ear pain after surgery and only mild 

Figure 1. Axial T1-weighted MRI with gadolinium showing a lesion in the left 
CPA region.

Figure 2. (a) Intraoperative image showing VII and VIII nerves and tumor 
arising from IN before dissection [*] (b) Surgical view after gross total resection 
of the tumor.
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hypoesthesia on the left face. In the 2nd month follow up, facial 
nerve function had improved to HB II/VI.

Discussion

Intermediate nerve tumor is indistinguishable from vesti-
bular or facial motor schwannoma on MRI5. Watanabe et al., 
reported rare tumors that mimic vestibular schwannomas in 
the IAC such as peripheral nerve sheath tumors, cavernous 
hemangiomas, facial motor schwannomas, meningiomas and 
also schwannoma of the intermediate nerve11 and they also 
cited glioblastoma multiforme, metastases, primary adenocar-
cinoma, arachnoid cysts, lipomas, lipochoristoma, melanoma 
from another series11 which is important to neurosurgeon to 
keep in mind.

With advances in MRI neuroimaging technology, an incre-
asing number of asymptomatic smaller tumors localized to the 
IAC are being detected. In case of intermediate nerve section 
or compression, loss of lacrimation, decreased sensation in 
the posterior aspect of the external auditory canal, known 
as the Hitselberger sign, can occur. It is considered an early 
sign of tumor presence at IAC1. When small sized tumors 
grow and become more symptomatic, they are often treated 
with radiosurgery without histologic confirmation. However, if 
tumors grow and symptoms progress enough, microsurgery 
is required4,11.

During surgery, the facial motor, intermediate nerve, ves-
tibulocochlear and other cranial nerves can be identified by 
direct nerve stimulation3,6,7,9. The stimulation of the interme-
dius nerve gives no potential, since it is a sensory nerve. On 
the other hand, the facial nerve stimulation results in a muscle 
action potential.  This simple technique is used to help identify 
them both, like in our case.

The operative approaches that can be used are retrosig-
moid, translabyrinthine, suboccipital or subtemporal. In cases 
of schwannoma of the NI found in the literature, the retro-
sigmoid approach6,11 and the suboccipital craniotomy were 
performed3,7. In our patient, we performed the retrosigmoid 
approach with good route and total resection.

Conclusion

Schwannoma of the intermediate nerve is rare. When the-
re is a tumor arising from this nerve it cannot be differentiated 
from vestibular or facial schwannomas by imaging. However, 
the identification of the origin of tumor from IN is possible du-
ring microsurgery dissection with direct stimulation and, also, 
symptoms can suggest the diagnosis. It is worthy to keep in 
mind that schwannoma of the IN is a possibility.
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Figure 3. Post-operative axial MRI showing complete removal of the tumor.


