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Abstract

that of acoustic schwannomas.

Background The glossopharyngeal nerve is both a sensitive and motor entity that emerges from the posterior lateral
sulcus of the bulb and exits the skull through the jugular foramen. Schwannomas arising from glossopharyngeal
nerves are extremely rare, and the clinical and imaging features of glossopharyngeal schwannomas closely resemble

Case presentation We report a case of a 65-year-old female patient with glossopharyngeal neurinoma of incidental
finding on brain CT scan requested after she sustained a minor traumatic brain injury. She was taken to the operating
room, and the tumor was excised endoscopically via a retrosigmoid approach and the postoperative course was sim-
ple and uneventful. Histopathology of the sample showed short spindle-shaped cells with poor atypia proliferated

in fascicles, and shelf-like arrangement of nuclei was seen partially, which was in keeping with a neurinoma.

Conclusions Glossopharyngeal neurinoma may not present with obvious symptoms and signs related to its com-
pression and may also be found incidentally compared to its counterpart vestibular schwannoma.
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Background

Neurinomas or schwannomas (neurilemmomas) are
encapsulated and generally benign tumors that result
from the abnormal proliferation of Schwann cells, which
are responsible for generating myelin [1]. Schwannomas
of the glossopharyngeal nerve are extremely rare tumors
of the posterior fossa. In a 100-year review, a total of 42
cases were found between 1908 and 2008; in this review,
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most common clinical data were associated with its loca-
tion, the most common being cochlear vestibular symp-
toms and symptoms of glossopharyngeal nerve function
[2].

Intracranial schwannomas comprise around 7-10% of
primary intracranial tumors. They are divided into ves-
tibular schwannomas, which are the majority, and non-
vestibular schwannomas. Non-vestibular schwannomas
make up around 0.8-8% of all intracranial schwanno-
mas. Among non-vestibular schwannomas the 5th, 7th,
and 12th cranial nerves are the most common sites, in
decreasing frequency. Glossopharyngeal schwannomas
are relatively uncommon and are often lumped with jug-
ular foramen schwannomas [3].

Despite its accuracy, magnetic resonance imaging is
not diagnostic of a ninth nerve schwannoma. This is
because the schwannoma may be primarily localized to
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the cerebellopontine angle and may not cause enlarge-
ment of the jugular foramen. The diagnosis is possible
only at surgery, once attachment to the ninth cranial
nerve is seen [4].

The glossopharyngeal nerve is visualized through the
choroid plexus of the lateral recess of the fourth ventri-
cle and the dural entrance porus at the jugular foramen
in the subarachnoid space. Removal of lesions involv-
ing the jugular foramen region requires detailed knowl-
edge of the anatomy and anatomical landmarks of the
related area, especially the lower cranial nerves. The glos-
sopharyngeal nerve courses along the uppermost part of
the jugular foramen and is well hidden in the deep layers
of the neck, making this nerve the most difficult one to
identify during surgery [5]. Endoscopic surgery allows for
a smaller craniotomy, less dissection and minimal retrac-
tion, without compromising the goals of the operation
[6].

The aim of reporting this case is that sometimes glos-
sopharyngeal neurinoma can be discovered incidentally
during routine check-up or during imaging for other
reasons.

Case presentation
We report a case of a 65-year-old female patient who pre-
sented to us with a history of headaches after she slipped
and fell and landed by hitting her head on a rock. She
lost consciousness for few minutes. Her past history was
unremarkable. On arrival at our emergency room, she
was fully conscious and vital signs were in the normal
limits; neurological examination revealed no deficit.

A brain CT scan was requested which showed noth-
ing related to the trauma but showed an isodense mass
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lesion in the left cerebellopontine angle which enhanced
in postcontrast scan (Fig. 1A, B); following this, an MRI
scan was requested which showed the same lesion which
was hyperintense on T1W1 and iso to hypointense on
T2W1 (Fig. 2) and CT angio (Fig. 3A) and DSA (Fig. 3B)
were done and showed that the lesion was poorly vascu-
larized. A diagnosis of vestibular schwannoma was made
at that moment.

The patient was prepared after written consent and
taken to the operating theater a month later. Under
the monitoring of brainstem auditory evoked poten-
tials (BAEP), a retrosigmoid approach (Fig. 4) was

Fig. 2 T1WIshowing an hyperintense mass lesion in left
cerebellopontine angle area

Fig. 1 CT scan brain with (figure A) and without (B) contrast showing that the tumor is enhancing in postcontrast
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Fig. 3 CT angio (A) and DSA (B) showing poor blood supply to the mass lesion

Fig. 4 Picture of the patient showing the incision marking
and positioning of the patient before operation

performed and intraoperatively the tumor was noted
to be attached to the glossopharyngeal nerve instead.
Excision was done endoscopically using an ultrasonic
aspirator and working between the glossopharyn-
geal nerve and the vagus nerve (Fig. 5A, B). The glos-
sopharyngeal nerve and the lower cranial nerves were
preserved. Removal rate was near total by leaving the
part of the tumor on the perineurium to avoid the nerve
damage. The dura was closed in a watertight fashion;
the bone flap was placed back and fixed by titanium
plates and screws, and the wound was reapproximated
in layers. The sample of the tumor was taken and sent
for histopathology examination, and the results came
back and showed short spindle-shaped cells with poor
atypia proliferate in fascicles. A shelf-like arrangement
of nuclei was seen partially (Fig. 6A-D), which was in

keeping with a neurinoma. Patient was discharged on
day 4 postoperative, and currently, she is doing well
with no complications.

Discussion

Glossopharyngeal (that is, cranial nerve IX) schwan-
nomas are extremely rare nerve sheath tumors that
frequently mimic the more common vestibular schwan-
noma in their clinical as well as radiographic presenta-
tion [7].

They most commonly affect men and, as with other
intracranial schwannomas, the age of presentation ranges
between the third and the fifth decade of life with the
youngest patient reported of four-year-old male [7]. Two
major classifications for glossopharyngeal schwannomas
have been proposed. Both are based on the extent of the
tumor in the cerebellopontine angle, jugular foramen and
extracranial space. Type A tumors, involving the cerebel-
lopontine angle with minimum enlargement of jugular
foramen, are the most common in the literature. They
typically present with vestibulocochlear dysfunction.
Type B which is foraminal and Type C (extracranial and/
or foraminal) are the least common; they present with
CN IX and XII deficits, mainly hoarseness and decreased
gag reflex [3, 7].

Glossopharyngeal nerve schwannoma is an infrequent
tumor which may not always produce lower cranial nerve
deficit, and clinical presentation may mimic an acoustic
neurinoma. Hence, it is usually not recognized preopera-
tively [8].

Clinical presentation of intracranial schwannoma
is usually characterized by local cranial nerve dys-
function. However, since the posterior fossa is a small
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Fig. 6 Post-op images (A: flair and B: T1WI) showing a very small residual tumor which was left attached to the nerve

compartment, multiple cranial nerves may be affected
simultaneously. Palsies of the ninth cranial nerve are
unusual, and symptoms of ninth nerve dysfunction may
not become apparent until there is bilateral involvement
like our patient who had no symptoms until it was dis-
covered incidentally though the tumor was quite big; this
so important clinical feature should be further studied in
comparison with the acoustic neurinoma which hearing
symptoms seem to appear earlier in the course of dis-
ease. Furthermore, this neurinoma usually grows toward
the cerebellopontine angle (CPA) and initially affects the

facial-acoustic nerve complex. Therefore, hearing loss is
the most common symptom in 90-93% of cases like in
acoustic neurinoma, hoarseness and decreased gag reflex
ranked next in the review of the literature [9, 10].

Radiologically, compared to vestibular schwannomas,
lower cranial nerve schwannomas originating from CN
IX, X, XI tend to be centered in the jugular foramen.
Schwannomas originating from CN IX and X may extend
to the deep neck parapharyngeal space, while schwanno-
mas from CN XII may enlarge the hypoglossal foramen
[11].
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Our patient underwent a part from CT scan, MRI scan,
CTA and DSA in preoperatively for differential diagnosis
and to check the blood supply; occasionally schwanno-
mas can mimic paragangliomas on conventional cross-
sectional imaging. Digital subtraction angiography (DSA)
remains the gold standard technique to differentiate
between the two entities [12].

The ideal primary treatment of these tumors is total
surgical removal. The management of these lesions is
particularly challenging as a result of the complex ana-
tomic location and potential postoperative complica-
tions [13]. A purely endoscopic retrosigmoid approach
was performed for excision of the lesion in park bench
position under guidance of neuronavigation; this went
well and she woke up from general anesthesia with-
out neurological deficit. The endoscope allowed us
easy access to the root entry zone (REZ) of lower cra-
nial nerves through the keyhole and easy access to the
jugular foramen by using a 30°. Our tumor removal rate
was near total; we did not remove the small part of the
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tumor attached to the perineurium to avoid the nerve
damage (Fig. 7).

The endoscope offers a highly illuminated and
extremely detailed view of the tumor and the anatomic
structures within the surgical field, adding greatly to the
safety of surgery. Furthermore, the panoramic view and
large depth of focus of the endoscope result in greater
ease of orientation within the surgical field with signifi-
cant reduction of the number of times the viewing angle
needs to be changed during the procedure [14].

Conclusion

Glossopharyngeal neurinoma may not present with obvi-
ous symptoms and signs related to its compression and
may also be found incidentally compared to its counter-
part vestibular schwannoma. Radiologically, it is usually
not recognized preoperatively, and usually the diagnosis
is possible only at surgery when attachment to the ninth
cranial nerve is especially better seen while using endo-
scopic keyhole approaches.

BH2202297

Fig. 7 Histopathology images: short spindle-shaped cells with poor atypia proliferate in fascicles. A shelf-like arrangement of nuclei can be seen
partially
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Abbreviations

BAEP  Brainstem auditory evoked potential
CN Cranial nerve

CPA Cerebellopontine angle

cT Computed tomography

CTA Computed tomography angiography
DSA  Digital subtraction angiography

MRI Magnetic resonance imaging

TIWI  T1 weighted imaging

T2WI T2 weighted imaging

REZ Root entry zone
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