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Isolated hypoglossal nerve palsy is rare, but occasionally it appears as the initial or solitary sign of an intracranial or 
extracranial space-occupying lesion, a head and neck injury, or a vascular abnormality of the internal carotid artery. Therefore it 
should be considered in differential diagnosis. We report two cases of isolated unilateral hypoglossa] nerve palsy. In Case 1 the 
cause of the palsy appeared to be hypoglossa[ nerve neurilemmoma within the hypoglossa[ canal, whereas in Case 2 the cause 
could not be identified. Neither patient complained of any disability other than slight dysarthria. The tongue deviated toward the 
healthy side at rest and toward the affected side on protrusion. Hemiatrophy of the tongue with fatty displacemen t was demonstrat- 
ed by means of Tl-weighted magnetic resonance imaging. Dentists who might at times see patients with isolated hypoglossal nerve 
palsy should be aware of the significance of its oral manifestation, and they should be able to perform differential diagnosis of 
patients with the condition who appear for treatment. (Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1997;84:635- 
40) 

Isolated hypoglossal nerve palsy (IHNP) is extremely 
rare, because intramedullary lesions usually involve 
either adjacent cranial nerve nuclei or corticospinal, 
pyramidal,  or spinothalamic tracts, and because 
extramedullary lesions usually involve other lower cra- 
nial nerves. However, IHNP occasionally appears as 
the initial sign, and sometimes as the solitm'y sign, of  
an intracranial or extracranial (or both intracranial and 
extracrania!) space-occupying lesion, of  a head and 
neck injury, or of  a vascular abnormality. 

Dentists rarely encounter patients with IHNP as their 
first clinicians, and they tend to  know little about 
hypoglossal nerve palsy except that it manifests itself as 
deviation of  the tongue toward the ipsilateral side on 
protrusion. IHNP involves minimal disability; for this 
reason, it is often overlooked until quite late, by which 
time patients may show signs of  cerebellar or brain- 
stem compression or other cranial nerve deficit. 1,2 We 
suspect that IHNR although rare, is more prevalent than 
is commonly believed. For the sake of  early diagnosis 
and timely referral of patients with IHNP to neurolo- 
gists, dentists should be aware of  the significance of the 
oral manifestations of  the condition and be able to per- 
form differential diagnosis. This article reports two 
cases of  IHNP and discusses differential diagnosis of 
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the disease on the basis of  the literature of  the past 
decade. 

CASE REPORTS 
Case 1 

A 72-year-old man was referred to our clinic by his prima- 
ry physician for evaluation of lingual deviation toward the 
fight side on protrusion. Relevant medical history included 
mild hypertension and diabetes mellims, for which he was 
taking medication. The patient had no history of dysarthria or 
dysphagia, and he had not noticed the lingual deviation. 

The results of the general physical examination of the 
patient were unremarkable. Intraoral examination revealed 
marked left-sided hemiatrophy of the tongue without fascic- 
ulation, inability of the patient to deviate the tongue toward 
the fight inside of his mouth, deviation of the tongue toward 
the fight side at rest (Fig. 1, A), and deviation toward the left 
side on protrusion (Fig. 1, B). The patient showed normal 
pharyngeal sensation and a brisk bilateral gag reflex. 
Cerebellar function was normal, and no symptoms and signs 
of brain stem compression or increased intracranial pressure 
were observed. Standard routine blood and cerebrospinal 
fluid examinations were normal. Plane radiographic exami- 
nation of the skull revealed no abnormalities. According to 
coronal Tl-weighted magnetic resonance imaging (MRI), 
left-sided hemiatrophy of the tongue was clearly shown by 
deviation of the median septum to the left side. The atrophied 
left half of the tongue showed high signal intensity, similar to 
that of subdermal fat tissue (Fig. 1, C). Computed tomogra- 
phy (CT) scans showed cortical bone erosion and widening 
of the left hypoglossal canal (Fig. 1, D), and MRI revealed a 
soft tissue mass within the hypoglossal canal. The signal of 
the lesion was similar to that of the right hypoglossal nerve 
on T 1- and T2-weighted images (Fig.l, E, F). Radiologic 
findings uniformly suggested a tumor originating in the 
hypoglossal nerve. The patient was clinically diagnosed with 
unilateral isolated hypoglossal nerve palsy, most likely 
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Fig. 1. A, Tongue deviates toward right side at rest. Left-sided hemiatrophy is evident. B, Tongue deviates 
toward left side on protrusion. C, Coronal Tl-weighted MR image shows left-sided hemiatrophy and shift of 
septum to left side (arrowheads). Dorsal part of atrophied tongue shows a high signal intensity, similar to that 
of subdermal fat tissue. D, Axial CT scan shows cortical bone erosion and widening of left hypoglossal canal 
(asterisk). E, Axial Tl-weighted MR image shows lesion in left hypoglossal canal (asterisk). F, Axial T 2- 
weighted MR image shows lesion in left hypoglossal canal (asterisk). 
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resulting from hypoglossal nerve neurilemmoma. Because of 
the patient's advanced age and because of the projected diffi- 
culty of safe separation of the lesion from the hypoglossal 
nerve, a surgical approach was not indicated. The patient's 
condition was followed over a 3-year period, and no other 
remaining cranial nerve deficit was observed. 

Case 2 
A 60-year-old woman complaining O f an unpleasant sensa- 

tion in her tongue visited our clinic. Her past medical history 
was not relevant. The patient had a 3-month history of slurred 
speech. Neurologic examination revealed slight dysarthria, 
atrophy, and occasional fasciculation of the right side of the 
tongue. The patient's tongue deviated toward the left side at 
rest and toward the fight side on protrusion (Fig. 2, A, B). 
Gag reflex, palatal movement, and sensation were normal. 
Axial Tl-weighted MRI showed high signal intensity of the 
right half of the tongue margin, similar to that of the subder- 
real fat tissue (Fig. 2, C). CT scans and MRIs of the skull 
revealed no significant findings. A bone scan showed no 
abnormal uptake, and internal carotid artery (ICA) angiogra- 
phy was normal. The patient was neurologically diagnosed 
with isolated hypoglossal nerve palsy of unknown origin. The 
patient was referred to a neurologist but declined further 
invasive examination. Over a 2-year period of observation, no 
improvement in the patient's speech has been observed. 
However, other neurologic conditions have remained stable. 

D I S C U S S I O N  
Isolated hypoglossal nerve palsy is rare. During the 

past decade, 26 cases of  IHNP have been reported in the 
English-language literature. 3-25 However, IHNP may be 
more prevalent than commonly thought. When gradual- 
ly progressive IHNP appears as the first sign of  an 
intracranial or extracranial space-occupying lesion, the 
patient may not become aware of the nerve deficit and 
may be without complaint until adjacent cranial nerves 
become involved or long tract sights become evident. 1,2 
In some cases, IHNP may be overlooked at the time of 
clinical examination because the examining clinician 
has little knowledge of the clinical presentation, dys- 
function, and radiologic findings of this condition, all of 
which change in a time-dependent fashion after onset. 
Differential diagnosis and diagnostic procedures of  
lesions presenting IHNP have not been well document- 
ed. 

According to the 26 previously reported cases of  
IHNP, the causes of the condition can be classified into 
four major groups: tumors or cysts (seven cases), 3-9 
head and neck injuries (six cases), 1°-15 abnormalities of 
the ICA (two cases), 16-17 and tuberculosis and rheuma- 
toid arthritis of  the cervical spine (six cases). 18-2° Each 
of these potential causes should be considered in the 
differential diagnosis. One of  the other five cases 
involved an extremely rare pathologic condition, 21 and 
there were four cases of  unknown origin, aa-25 
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The presence of a tumor or cyst is the most common 
cause of IHNP. Metastasis to the base of the skull 3,4 or 
to the neck, 5 chondroid chordoma in the hypoglossal 
canal, 6 arachnoid cyst in the posterior fossa, 7 adenoid 
cystic carcinoma of  the tongue, 8 and hypoglossal 
neurilemmoma of  the neck 9 have all been reported as 
causes. In Case 1 CT scans and MRIs of  the head and 
neck clearly showed a lesion in the hypoglossal canal. 
The lesion was clinically diagnosed as hypoglossal 
nerve neurilemmoma, although no pathological speci- 
men was obtained. Neuri lemmoma arising from the 
hypoglossal nerve is rare, but in this case it necessarily 
caused IHNP as a first symptom, because the nerve 
from which the tumor originated showed signs of  
marked dysfunction before adjacent nerves are 
involved. 1 An intrabony lesion limited to the hypoglos- 
sal canal would spare the remaining cranial nerves and 
result in an isolated nerve deficit, as in the case 
described. 

Metastasis to the base of  the skull often results in an 
isolated cranial nerve deficit, occasionally leading to 
the detection of primary cancer. IHNP can occur as an 
initial symptom of metastasis to the occipital condyle 
area. 26 Regardless of  the patient's history with respect to 
cancer, a bone scan is indicated for a person with IHNP 
so that metastasis to the base of the skull might be ruled 
out. 

Head and neck trauma can also cause traumatic 
IHNP. 1°q5 Mechanically, traumatic IHNP can be classi- 
fied as whiplash-type hyperextension neck injury t°-12 
or occipitoatlantoaxial complex injury. 13,14 An interest- 
ing feature of  traumatic IHNP is that it occasionally 
appears in the late post-traumatic period. This delayed 
onset of clinical symptoms may lead to referral to an 
oral surgeon for assistance. Of the five reported cases 
of traumatic IHNR only one case showed immediate 
onset after injury l° and the others showed delayed onset 
from 6 days to 45 days after injury. 11-14 CT scans are 
essential for patients with IHNP and also a history of 
persistent neck pain and stiffness after a head and neck 
injury; the possibility of  a fracture involving the occip- 
ital condyle 14 or odontoid process, 13 which is difficult 
to demonstrate on plain radiography, has to be investi- 
gated. 

When a patient with a history of trauma shows no evi- 
dence of fracture of the occipitoatlantoaxial complex on 
a CT scan or MRI, the cause of  IHNP is considered to 
be whiplash involving hyper-extension of  the hypoglos- 
sal nerve of the neck. 1°-12 In such a case, IHNP often 
appears bilaterally, but it usually improves sponta- 
neously without specific treatment. Iatrogenic traumat- 
ic IHNP results from operative complication aster 
carotid endoarterectomy. 27,28 A review of  the literature 
indicates a 5% incidence of  IHNP after such surgery. 29 
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Fig. 2. A, Slight right-sided hemiatrophy and deviation of tongue toward left side at rest. B, Deviation of 
tongue toward right side on protrusion. C, Axial Tl-weighted MR image shows that signal intensity of right 
half of tongue is greater than that of left half (arrow). 

Most cases result not from transection but from hyper- 
extension of the nerve during surgery. 

In addition to head and neck trauma, IHNP with 
severe neck pain and stiffness can develop in associa- 
tion with tuberculosis 19,2° or rheumatoid arthritis 18 of 
the cervical spine. As these conditions progress, 
destructive changes of the occipitoatlantoaxial complex 
occur. Destruction of the base of the skull involving the 
hypoglossal canal or subluxation of the odontoid 
process can cause IHNP with severe neck pain and 
marked restriction of neck movement. In the current 
cases, neither patient has a significant history of trauma 
or persistent neck pain and stiffness. 

Another major cause of IHNP is ICA abnormality. 
The hypoglossal nerve leaves the cranium through the 
hypoglossal canal, passes down beside the internal and 
external carotid arteries, and then passes anteriorly 
across the external carotid artery near the angle of the 
mandible. Because of its contiguity to the ICA, the 
hypoglossal nerve is subject to direct compression or 
stretching as a result of vascular abnormalities. Vascular 
abnormalities reported to cause IHNP include ICA 
aneurysm, pseudoaneurysm, spontaneous dissec- 
tion, 16,17 tortuosity of the ICA, 3° and lateral position of 
the external carotid artery. 31 Patients with ICA vascular 
abnormalities tend to have preceding episodes of 
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severe, throbbing, ipsilateral temporal pain 6 to 10 days 
before the onset of IHNR To investigate the possibility 
of ICA vascular abnormality, carotid angiography is 
indicated for patients who experience severe headache 
before the onset of IHNR In Case 2, the cause of the 
IHNP did not appear to be related to ICA vascular 
abnormality, because the patient had no history of 
severe headaches and CT scans and angiography of the 
carotid arteries were normal. 

Several cases of IHNP of unknown origin have been 
reported. 22,23 Although cases of IHNP after tooth 
extraction 24 and arthroscopy of the shoulder25 have 
been reported, its relationship to the procedures in these 
cases remains uncertain. In a case of systemic lupus 
erythematosus with IHNP, 21 the cause of the IHNP was 
not established. Accordingly, these cases should be cat- 
egorized as IHNP of unknown origin. Fortunately, cases 
of unknown origin tend to be benign. In most cases, 
IHNP improved slowly and resolved completely within 
a year without specific treatment. In the current Case 2, 
no lesion was observed on CT scans, MRIs, bone scan, 
or carotid angiography. Over a 2-year follow-up period, 
the patient showed no further cranial nerve deficit or 
long tract signs and no evidence of improvement of 
IHNR The cause did not appear to be a gradually 
expanding space-occupying lesion. Periodic follow-up 
without specific treatment was indicated because of the 
possibility that the IHNP occurred as an initial sign of a 
different neuropathologic condition. 

The relationship between IHNP and viral infections 
such as infectious mononucleosis, 32 the common 
cold, 33 and influenza vaccination 34 has been discussed 
in previous publications. During the past decade, how- 
ever, few studies have reported IHNP in association 
with viral infection. The pathogenesis of IHNP in cases 
of viral infection is controversial. 

The symptoms and dysfunction of IHNP change time 
dependently. Hemiatrophy and deviation of the tongue 
on protrusion are typical symptoms. However, hemiat- 
rophy does not occur immediately after the onset of 
IHNP. Several weeks after onset, the affected side of the 
tongue appears to be larger than the healthy side at 
rest. 11,22-25 This may be one reason that IHNP tends to 
be overlooked at the time of initial clinical examination. 
Hemiatrophy with fatty replacement requires time to 
manifest. In the current cases, hemiatrophy of the 
tongue was clearly demonstrated on MRIs by a shift of 
the septum to the ipsilateral side. High signal intensity 
of the paralyzed tongue, similar to that of subdermal fat 
tissue on Tl-weighted images, indicated fatty displace- 
ment of the tongue muscle. No previous report has pre- 
sented correlation between MRIs and hemiatrophy of 
the tongue. CT scans and MRIs are useful in assessing 
not only the causes of IHNP but also the changes of the 
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tongue that occur with IHNP; this fosters early and 
accurate diagnosis of the condition. Silvester 8 reported 
a case of adenoid cystic carcinoma of the tongue mani- 
festing itself as hypoglossal nerve palsy. In this case, 
CT scans were used only to investigate a possibly pri- 
mary neurologic cause of IHNP, and diagnosis was 
made based on patient's difficulty with moving the right 
side of the tongue. CT scans and MRIs of the tongue 
can differentiate adenoid cystic carcinoma from atrophy 
with fatty displacement produced by nerve palsy. 

The extent of dysfunction produced by IHNP is allit- 
erative and depends on the type of onset. Sudden onset 
of unilateral IHNP, typically caused by trauma or an 
ICA aneurysm, is usually accompanied by moderate 
dysarthria. Patients cannot adequately manipulate solid 
foods in the mouth with the tongue, and this occasion- 
ally leads to moderate dysphagia, which gradually 
resolves by means of a compensatory mechanism. 
Sudden onset of bilateral IHNR which typically occurs 
in association with head and neck injury, is accompa- 
nied by severe dysphagia and dysarthria. Because the 
patient in such a case cannot move the tongue to swal- 
low saliva, a tracheotomy is required to control aspira- 
tion into the lung. 12 On the other hand, slowly progres- 
sive unilateral IHNR which generally occurs in 
association with a slowly expanding space-occupying 
lesion, is not accompanied by dysphagia. Patients 
become aware of slurred speech after hemiatrophy pro- 
ceeds to a certain extent, as in the current cases. 

Clinicians should know that most patients with uni- 
lateral IHNP have no complaints except slight 
dysarthria and that the affected side of the tongue often 
appears to be larger than the healthy side in a resting 
position. MRIs accurately evaluate the extent of atrophy 
and degeneration resulting from IHNR Differential 
diagnosis requires the complete examination of medical 
history and systemic radiology, focusing on the variety 
of lesions that manifest themselves in connection with 
IHNP. 
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