
INTRODUCTION

Collet-Sicard syndrome is described as unilateral pa-
ralysis of lower cranial nerves (CNs 9th to 12th). Possible 
causes include fractures or dissection of the base of the 
skull, primary or metastatic tumors, vascular disease, 
inflammatory disease, and iatrogenic complications [1]. 
Schwannoma of the hypoglossal nerve (CN 12th) is a rare 
and slow growing benign tumor. Most common clinical 
features of schwannoma of the hypoglossal nerve are uni-

lateral tongue deviation, atrophy, and fasciculation [2]. 
In Korea, several cases of Collet-Sicard syndrome have 

been reported as a result of tumors, fractures, throm-
bosis. However, to the best of our knowledge, no case of 
hypoglossal nerve schwannoma causing palsy of lower 
cranial nerves has been reported [3-5]. Here, we report 
an uncommon case of schwannoma of the hypoglossal 
nerve with 9th to 12th cranial nerve palsy presenting as 
Collet-Sicard syndrome.
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Collet-Sicard syndrome is a rare syndrome that involves paralysis of 9th to 12th cranial nerves. We report an 
uncommon case of schwannoma of the hypoglossal nerve in a 39-year-old woman presented with slurred speech, 
hoarse voice, and swallowing difficulty. Physical examination revealed decreased gag reflex on the right side, 
decreased laryngeal elevation, tongue deviation to the right side, and weakness of right trapezius muscle. MRI 
revealed a mass lesion in the right parapharyngeal space below the jugular foramen. The tumor was surgically 
removed. It was confirmed as hypoglossal nerve schwannoma via pathologic examination. Videofluoroscopic 
swallowing study revealed aspiration of liquid food and severe bolus retention in the vallecula and piriform sinus. 
Laryngoscopy revealed right vocal cord palsy. Electrodiagnostic study revealed paralysis of the right 11th cranial 
nerve. In summary, we report an uncommon case of schwannoma of the hypoglossal nerve with 9th to 12th 
cranial nerve palsy presenting as Collet-Sicard syndrome.
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CASE REPORT

A 39-year-old female patient was admitted to the De-
partment of Otolaryngology at Gyeongsang National Uni-
versity Hospital due to insidious onset, hoarse voice, and 
unilateral wasting of tongue muscles. She complained 
of swallowing difficulty and discomfort in the right neck 
and shoulder girdle muscles. She had no history of tumor, 
trauma, neck mass, or meningitis. On physical exami-
nation, there was decreased gag reflex and pharyngeal 
sensation on the right side. Right-side tongue deviation 
and unilateral paralysis of the soft palate and uvula were 
observed. Magnetic resonance image (MRI) revealed a 
well-demarcated ovoid heterogeneous mass lesion in the 

right parapharyngeal space below the jugular foramen, 
measuring 2.2 cm (Fig. 1). The tumor was surgically re-
moved. It was confirmed as hypoglossal nerve schwan-
noma based on pathologic examination. Post-operative 
complications such as edema or hematoma were not 
reported from enhanced CT conducted post-operatively. 
Four months after surgery, she was referred to the De-
partment of Rehabilitation Medicine due to persistent 
swallowing difficulty and right shoulder weakness. At the 
time of cranial nerve examination, right-side gag reflex 
was reduced and right-side pharyngeal sensation de-
creased. Her voice was hoarse in pronunciation. Right-
side deviation and atrophy of the tongue were observed 
(Fig. 2). Manual muscle tests revealed decreased muscle 
strength of Medical Research Council (MRC) grade 4 in 
right shoulder abduction and flexion. Laryngoscopy was 

Fig. 1. Magnetic resonance image revealed a well-demar-
cated ovoid heterogeneous mass lesion (white arrow) in 
the right parapharyngeal space below the jugular fora-
men, measuring 2.2 cm.

Fig. 2. The tongue deviates to the right side on protrusion 
(white arrow), indicating right hypoglossal nerve palsy.

Fig. 3. Vocal cord palsy. When the 
patient vocalizes, only the left side 
of the vocal cord moves normally. 
The right side of the vocal cord 
does not move (white arrow), in-
dicating right vagus nerve palsy.
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conducted to determine cause of hoarseness and swal-
lowing disorder. Laryngoscopy results revealed unilateral 
paralysis on the right side of the soft palate and right vo-
cal cord palsy, indicating CN 9th to 10th paralysis (Fig. 3). 
Videofluoroscopic swallowing study (VFSS) revealed no 
abnormal findings in the oral phase. However, there was 
decreased descent of food because of inadequate pharyn-
geal elevation and wall movement. Aspiration of liquid 
food in neutral and flexed positions and laryngeal pen-
etration of yogurt in the neutral position were observed. 
Nasal regurgitation was observed in the yogurt test. VFSS 
revealed decreased upper esophageal sphincter opening 
at the beginning of the esophageal phase and severe bo-
lus retention in the vallecula and piriform sinus (Fig. 4A, 
4B). Motor nerve conduction study (NCS) revealed low 
amplitude of the right accessory nerve compared to that 
on the normal side. Needle electromyography (EMG) of 
right upper trapezius muscle and right sternocleidomas-

toid muscle revealed abnormal spontaneous activities 
(Table 1). Patient’s clinical findings were compatible with 
Collet-Sicard syndrome secondary to primary tumor on 
the hypoglossal nerve (CN 12th). 

Patient underwent swallowing rehabilitation treatment, 
such as oral and pharyngolaryngeal muscle strengthen-
ing exercises, swallowing reflex therapy, and functional 
electrical stimulation therapy at an outpatient clinic. 
Follow-up VFSS at 3 months revealed laryngeal pen-
etration and mild bolus retention in the vallecula and 
piriform sinus without nasal regurgitation or tracheal as-
piration (Fig. 4C). Pharyngeal elevation and wall muscle 
movement improved. Adequate relaxation of the upper 
esophageal sphincter was observed. Follow-up motor 
NCS revealed increased amplitude of the right accessory 
nerve compared to the previous test. However, it did not 
recover to normal value. Follow-up needle EMG revealed 
no abnormal spontaneous activity in the right sternoclei-

Fig. 4. Videofluoroscopic swallowing study (VFSS) shows 
tracheal aspiration (A) and severe bolus retention (B) in 
the vallecula and piriform sinus. Follow-up VFSS shows 
mild bolus retention (C) in the vallecula and piriform si-
nus.
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domastoid muscle with reduced abnormal spontaneous 
activity in the right upper trapezius muscle. Polyphasic 
motor unit action potentials were observed in sternoclei-
domastoid and upper trapezius muscles (Table 1). Man-
ual muscle tests revealed improved muscular strength of 
MRC grade 4+ in right shoulder abduction and flexion 
compared to previous tests. However, follow-up laryn-
goscopy revealed persistent right-side tongue deviation 
and vocal cord palsy.

DISCUSSION

Collet-Sicard syndrome involves paralysis of CNs 9th to 
12th. It is characterized by loss of taste over the posterior 
third of the tongue (CN 9th), vocal cord paralysis and 
dysphasia (CN 10th), weakness of trapezius and sterno-
cleidomastoid muscles (CN 11th), and atrophy and pare-
sis of the tongue (CN 12th) [2,6].

Schwannomas are benign tumors. They usually develop 
from the sensory component of cranial nerves, most 
commonly from CNs 8th and 10th. Hypoglossal nerve 
schwannoma is rare, since this nerve is purely motor [7]. 
CNs 9th to 11th pass through the jugular foramen, while 
the hypoglossal nerve (CN 12th) passes through the hy-
poglossal canal from the skull. As CNs 9th to 12th are 
near, they are often impaired at the same time. Injury to 
skull base and lesions involving the jugular foramen can 
lead to combined nerve paralysis.

Verma et al. [8] reported accompanying Collet-Sicard 
syndrome in a patient with jugular foramen schwanno-
ma. Jugular foramen schwannoma arising from CNs 9th 
to 11th may often present as Vernet syndrome involving 
paralysis of CNs 9th to 11th. If paralysis of the hypoglos-
sal nerve (CN 12th) is observed, it is diagnosed as Collet-

Sicard syndrome. However, in this case report, hypoglos-
sal nerve schwannoma occurring from CN 12th caused 
Collet-Sicard syndrome that involves paralysis of CNs 9th 
to 12th.

Garcia-Escriva et al. [9] reported a case of Collet-Sicard 
syndrome with schwannoma of the hypoglossal nerve. 
However, their diagnosis of Collet-Sicard syndrome was 
based on only neurological examination. Diagnosis of 
lower cranial nerve palsy is limited by neurological exam-
ination alone. In this case report, paralysis of glossopha-
ryngeal and vagus nerves was confirmed by neurological 
examination (decreased gag reflex), clinical dysphagia 
symptom, laryngoscopy (vocal cord palsy), and abnormal 
VFSS findings. Paralysis of the spinal accessory nerve was 
observed in physical findings (atrophy of the trapezius 
muscle). It was confirmed by abnormal electrodiagnostic 
findings (abnormal spontaneous activity of the right up-
per trapezius and sternocleidomastoid muscles). Paraly-
sis of the hypoglossal nerve was observed on neurological 
examination (deviation of the tongue). Our diagnosis of 
Collet-Sicard syndrome with hypoglossal nerve schwan-
noma was based on clinical findings, neurologic exami-
nation, MRI findings, VFSS, and electrodiagnostic study.

In Korea, it has been reported that Collet-Sicard syn-
drome can be caused by Jefferson fracture, meningioma, 
or jugular vein thrombosis [3-5]. Lee et al. [4] reported 
a case of Collet-Sicard syndrome due to cerebellopon-
tine angle meningioma, of intracranial origin. But in this 
case report, hypoglossal nerve schwannoma was in the 
parapharyngeal space, and was of extracranial origin. 
According to Hoshi et al.  [10], extracranial hypoglos-
sal schwannomas are extremely rare. We report the first 
case of Collet-Sicard syndrome with hypoglossal nerve 
schwannoma in Korea, due to an uncommon cause.

Table 1. Findings of needle electromyography 

Muscle Fib PSW MUAP Recruitment
Initial study

   Rt sternocleidomastoid ++ ++ Normal Reduced

   Rt upper trapezius ++ ++ Normal Reduced

   Rt rhomboid major None None Normal

   Rt serratus anterior None None Normal

Follow-up study

   Rt sternocleidomastoid None None Polyphasic Nearly full

   Rt upper trapezius + + Polyphasic Nearly full

Rt, right; Fib, fibrillation; PSW, positive sharp wave; MUAP, motor unit action potential.
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After rehabilitation treatment, patient’s swallowing dif-
ficulty and right shoulder weakness improved. Therefore, 
careful neurological examination should be conducted to 
determine symptoms or signs of cranial nerve palsy after 
diagnosis of lower cranial nerve tumor. In addition, it is 
crucial to conduct electrodiagnostic study and VFSS for 
establishing diagnosis of lower cranial nerve palsy and 
provide rapid rehabilitation treatment for neurological 
improvement.
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