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Case Report

INTRODUCTION
Intermediate nerve schwannoma is a rare disease, with five symptomatic [1-4] and some asymptomatic cases described in the liter-
ature [5].

Recently, an intraoperative continuous nerve monitoring system was implemented for assessing the facial nerve [6, 7]. Evoked elec-
tromyogram (EMG) of the orbicularis oculi and oris muscles was continuously monitored during surgery using a particular stimulant 
electrode placed on the root exit zone of the facial nerve; the resulting electrical potential was deemed the facial nerve root evoked 
muscle action potential (FREMAP) [8]. FREMAP monitoring has been reported to improve the preservation of facial nerve function 
during acoustic neuroma surgery [7].

Herein, we report a very rare case of rapidly growing schwannoma, which originated from the intermediate nerve and caused 
prominent temporal bone destruction near the geniculate portion of the facial nerve.

CASE PRESENTATION
A 17-year-old female patient presented to our department because of hearing loss and tinnitus in the right ear. Upon auditory ex-
amination, she presented with severe hearing loss in the right ear (Figure 1a). Magnetic resonance imaging (MRI) revealed a mass 
distributed along the internal ear canal from the porus to the geniculate ganglion (Figures 1b and c). At this point, we selected the 
“wait and scan” policy. However, during the 5-year follow-up, the patient completely lost her hearing (Figure 1d) and suffered from 
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dizziness. Follow-up imaging revealed increase in the tumor size with 
an accompanying cystic change causing brainstem compression. 
(Figures 1e and f ). Finally, we decided to perform tumor resection 
owing to the rapid growth of the tumor.

Preoperative MRI revealed intact cisternal segment of the facial 
nerve (Figure 2a) and the tumor involvement of the cisternal portion 
of the auditory nerve (Figure 2b). Preoperative computed tomogra-
phy revealed the enlargement of the inner ear canal and prominent 
temporal bone destruction near the geniculate portion of the facial 
nerve (Figures 2 c-f ). While there was no apparent facial nerve pa-
ralysis, electroneurography (ENoG) revealed lower amplitude on the 
right side (45%), suggesting hidden facial nerve disturbance (Figure 
3). The ice-water caloric test produced no response on the right side.

We performed an inner ear canal tumor resection using the translab-
yrinthine approach under continuous monitoring using FREMAP 
electrodes [7]. After opening the dura, the tumor was identified, and 
a FREMAP electrode was placed on the facial nerve root. After the 
resection of the cisternal portion of the tumor, we confirmed that the 
facial nerve root was intact from the brainstem to the porus of the 
inner ear canal. The tumor extended to the vestibular ampulla, and it 
was hard to distinguish the tumor from the vestibulocochlear nerve; 
however, we could easily resect the tumor from the main trunk of 
the facial nerve (Figures 4a and b). As indicated by preoperative im-
aging, the tumor had aggressively extended to the geniculate gan-

glion. Finally, we removed this portion of the tumor, and achieved 
99% tumor resection with the preservation of facial nerve function. 
During the operation, the amplitude of FREMAP was maintained at a 
level of at least 65% of its initial value except when the resection of 
geniculate ganglion tumor portions was performed (57%). The final 
amplitude of FREMAP was over 80% in both the orbicularis oculi and 
orbicularis oris muscles (Figure 5).

The final histopathology report confirmed a schwannoma with pal-
isading pattern. On the basis of these findings, intermediate nerve 
schwannoma was diagnosed.

Following surgery, the patient presented with temporary partial facial 
nerve palsy (House–Blackmann, grade 3) and taste disorder. How-
ever, her facial nerve palsy recovered (House–Blackmann, grade 2) 
during the 1-month postsurgical observation period, with an almost 
complete recovery of the remaining slight eye-closure weakness at 3 
months. The taste disorder recovered during the 3-month postsurgical 
observation period. MRI at 3 months after surgery confirmed complete 
resection of the tumor. The patient provided written informed consent.

DISCUSSION
The geniculate ganglion is the most common region affected by 
facial nerve schwannomas [9] and has been previously reported in 
a patient with intermediate neuron schwannoma that also affected 
the facial nerve [2]. In this case, the tumor developed in the genicu-

Figure 1. a-f. Preoperative course of audiogram and MRI imaging. Preoperative course of audiogram and MRI during the 5-year preoperative observation period, 
during which the patient completely lost her hearing (a, d). Tumor protruding into the cerebellopontine angle. The mass grew to 22 mm and extended from the 
cerebellopontine angle to the geniculate ganglion (b, c, e, f ). 
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late ganglion. However, when focusing on the cisternal portion, MRI 
findings revealed intact facial nerve and entrapped auditory nerve. 
These findings contradicted the concept that this tumor originated 
from the intermediate nerve as it extended near the auditory nerve 
at the proximal segment and united with the facial nerve at the distal 
segment [10]. However, preoperative imaging suggested that the pres-
ent tumor was more likely to be an intermediate nerve schwannoma. 
This is the first case describing imaging results indicative of interme-
diate nerve schwannoma, and the findings are consistent with surgi-
cal findings in a previous case [2].

Facial nerve schwannoma that affects the geniculate ganglion has a 
high risk of facial nerve paralysis, particularly in women and cases 
with large tumors [9]. In the present case, the patient presented with 
no facial nerve paralysis or spasm. The clinical course is comparable to 
that in a previous case of intermediate nerve schwannoma in which 
facial nerve symptoms were few. Our patient exhibited profound ip-
silateral hearing loss. Pathological cases of incidental intermediate 
nerve schwannomas presenting with significantly reduced spiral 
ganglion neurons and decreased hair cells without facial weakness 
have been reported in the literature [5]. Moreover, of the five previ-

Figure 2. a-f. Preoperative imaging findings. Preoperative MRI revealed that the cisternal portion of the facial nerve (FN) remained intact and was not involved in 
tumor, while the auditory nerve (AN) was completely encompassed (a, b). Preoperative CT revealed that the bone surrounding the geniculate ganglion was disrupted 
by the tumor (arrowhead) (c, e). The bone surrounding the cochlea was undamaged (d), and the vertical portion of the facial nerve was not involved in tumor (f ).
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ous cases, only one has been reported to present with facial spasms, 
while the other four have been reported to experience hearing loss. 
These findings suggest that intermediate nerve schwannoma could 
more severely affect hearing than facial nerve motor function, which 
is consistent with our findings.

EMG is generally used for facial nerve monitoring. In our case, we 
used a more prominent facial nerve monitoring using FREMAP, 
which enabled us to continuously stimulate the facial nerve, with 
high sensitivity for intraoperative facial nerve damage. With intermit-
tent EMG using the NIM (Nerve Integrity Monitor) system, it is diffi-
cult to intraoperatively diagnose schwannoma originating from the 
intermediate nerve since the electrostimulation of the intermediate 
nerve can cause the reaction of the facial nerve motor trunk, lead-
ing to an erroneous result. Under this condition, surgeons would be 
hesitant to resect the corresponding tumor portion. However, using 
FREMAP-based facial nerve monitoring, surgeons can debulk tumors 
by monitoring facial nerve motor function in the real-time since 
FREMAP waveforms are not affected by the resection of intermedi-
ate nerve schwannoma. Thus, FREMAP-based facial nerve monitor-
ing makes tumor resection straightforward in cases of intermediate 
nerve schwannoma and is useful for the diagnosis of this rare tumor.

CONCLUSION
At present, intermediate nerve schwannoma cannot be distin-
guished from facial nerve schwannoma preoperatively. However, the 
present and a previously reported case suggest that the absence of 
facial nerve symptoms, presence of large tumors extending from the 
geniculate ganglion to the cerebellopontine angle, and absence of 
contact with the cisternal portion of the facial nerve are indicative 
of tumors originating from the intermediate nerve. In such patients, 

Figure 4. a, b. Intraoperative findings. Tumor was easily dissected from the laby-
rinthine portion of the facial nerve (a); this tract was confirmed by the stimulat-
ing electrode (b).

Figure 3. Preoperative ENoG revealed lower amplitude on the right side.

Figure 5. Intraoperative FREMAP monitoring. During the operation, FREMAP 
monitoring was used after the electrode was placed on the facial nerve root. Af-
ter tumor resection, the amplitudes of the orbicularis oculi and oris were main-
tained over 80% compared with the initial amplitude.
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surgery using FREMAP-based continuous facial nerve monitoring 
could spare facial nerve function. Moreover, compared with cases 
of facial nerve motor trunk schwannomas, surgery for intermediate 
nerve schwannoma should be considered at an earlier stage before 
the appearance of facial nerve palsy.
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