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Abstract 

Isolated unilateral hypoglossal nerve palsy (HNP) is uncommon with only a few case 
reports and two case series in literature. Our study is the largest case series including 
12 patients. Till date isolated HNP was considered an ominous clinical sign indicat-
ing an underlying malignancy, however ,in the present case series treatable causes 
such as tubercular central nervous system infection(33%)and idiopathic (25%) cases 
overweighed the neoplastic (16%) etiology. Sarcoidosis (8%), atlanto occipital disloca-
tion (8%) and aberrant ectatic vessel in the hypoglossal canal (8%) were contributory 
in the remaining cases.60% of the patients had a significant clinical recovery during 
follow up. The present study emphasizes that isolated HNP does not always herald a 
grave prognosis and an extensive diagnostic workup in these cases may yield com-
mon and potentially treatable etiologies.

Introduction

Isolated hypoglossal nerve palsy is rare due to its complex 
course and close proximity to other cranial nerves and vessels. 
It also represents a diagnostic challenge in every day clinical 
practice due to its diverse etiologies. There have been many 
published single case reports on isolated unilateral hypoglos-
sal nerve involvement but case series are sparse in neurologi-
cal literature. Till date there have been only two published 
case series on this subject ,one including four patients (2) and 
another nine patients (3). Keane et al. (1) published his per-
sonal experience of 26 years on hypoglossal nerve palsy in 100 
patients with or without the involvement of other brain stem 
structures. Thus, it would be worthwhile to state that isolated 
and unilateral hypoglossal nerve palsy seems either extremely 
rare or under-reported.Present case series includes 12 patients 
of isolated unilateral hypoglossal nerve palsy due to different 
etiologies, making it the largest case series till date, to the best 
of our knowledge.

Material & Methods

All the cases of mono-symptomatic tongue weakness admit-
ted in the wards or attending the outpatient department 
in a tertiary care centre of north-west India(SMS Medical 
College,Jaipur,Rajasthan), over a 7 year period (2003-2009) 

were included in the study. 12 cases fulfilled the inclusion cri-
teria of unilateral, monosymptomatic hypoglossal nerve palsy 
in the absence of any other neurological deficits. Those cases 
with bilateral hypoglossal nerve palsies, involvement of con-
tiguous cranial nerves, hemiparesis or any other focal deficits 
were excluded from the study. All these patients were subject-
ed to a detailed evaluation including clinical history, physical 
and neurological examination as per the standard protocol in 
our hospital. All the cases underwent detailed investigations 
comprising of routine blood chemistry including ESR,serum 
calcium, syphilis serology(VDRL), HIV serology, serum protein 
electrophoresis, vasculitic profile (rheumatoid factor, ANA,anti 
ds DNA),serum angiotensin converting enzyme(ACE)levels and 
serum Brucella/Epstein bar virus(EBV) antibodies. Other inves-
tigations included cerebrospinal fluid(CSF) biochemistry,CSF 
Polymerase chain reaction for tuberculosis,CSF VDRL, staining 
for fungus/ Acid fast bacillus(AFB) and bacterial culture. All 
these patients essentially underwent neuroimaging includ-
ing contrast Magnetic resonance imaging (MRI) of the brain 
with the base of skull tracing the hypoglossal canal and the 
hypoglossal nerve throughout its course. All the patients 
were followed up in the outpatient department (at 1 month,2 
months,3 months and 6 months after the first evaluation) by 
the neurologist and clinical status was recorded as no improve-
ment, partial resolution or complete resolution of signs and 
symptoms.
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Observations

The study included 12 cases out of which 8 were males and 4 
females. All the subjects belonged within an age range of 43-
68 years(mean age 57 years). All the patients complained of 
deviation of the tongue to one side and a few also complained 
of difficulty in moving the food bolus in the mouth and diffi-
culty in pronouncing linguals. None of the cases complained of 
a nasal regurgitation of foods or nasal twang of speech.

Only four of these cases recalled history of intermittent low 
grade fever and dull headache 20 to 45 days prior to presen-
tation. They denied any symptoms of cough, decreased ap-
petite, weight loss or past history of tuberculosis or antituber-
cular treatment. Neurological examination revealed presence 
of unilateral, isolated hypoglossal nerve palsy. Three patients 
had affection of the left hypoglossal nerve and one had right 
hypoglossal nerve palsy. In addition, in these cases neck stiff-
ness and kerning’s sign were elicitable. Cerebrospinal fluid ex-
amination showed pleocytosis ( white blood cells 50-500/mm3 
,mostly lymphocytes), high proteins (100-300 mg %) and low 
sugar (30-55 mg%) in all the cases and a positive PCR for tu-
berculosis in 3 cases.CSF VDRL,serum ACE levels, and HIV serol-
ogy were negative in these cases. Serum calcium was normal 
and CT chest did not show any hilar lymphadenopathy. Mag-
netic resonance imaging of the brain revealed leptomenigeal 
enhancement and exudates. On the basis of CSF findings and 
neuroimaging these patients were put on anti tubercular treat-
ment. At 6 months follow up there was a complete resolution 
of tongue deviation and meningeal signs and all the patients 
had gained weight and had a generally improved physical sta-
tus.

A specific etiology could not be established in 3 cases despite 
extensive and meticulous investigations. These patients had 
acute onset hypoglossal nerve palsy of 16-21 days duration. 
One case had left sided palsy and the other two had right sid-
ed palsy. They presented with acute onset tongue deviation 
without any preceding history of fever, upper respiratory tract 
infection or gastrointestinal infection. As no specific etiology 
could be identified in these cases, these were labeled as idio-
pathic isolated unilateral hypoglossal nerve palsy (akin to Bell’s 
palsy) and complete resolution of tongue deviation occurred 
after a short course(10 days) of oral steroids in 2-3 months.

In rest of the 5 cases different etiologies were identified as 
follows:- One of the cases presented with moderate to severe 
pain and heaviness of the tongue and right sided deviation on 
tongue protrusion.MRI of the base of brain revealed right sided 
carcinomatous infiltration of tongue with hypoglossal nerve 
entrapment. Despite best efforts by oncologists and ENT sur-
geons, this patient died in 6 months. Another patient had his-
tory of occasional epistaxis prior to presentation and imaging 
revealed infiltrative lesions of clivus with extensive destruction 
of the left hypoglossal canal, left occipital condyle and margins 
of foramen magnum which was diagnosed as chordoma. This 
patient died within 2 months of onset of illness.

One case had a 3 months history of intermittent headache 
and difficulty in moving the food bolus inside the mouth. 
Neurological examination showed atrophy of the right side of 
tongue. Curiously his chest X-ray and contrast enhanced CT 
chest showed bilateral hilar lymphadenopathy. Blood investi-
gations revealed a high ESR (80mm FHR) and raised serum ACE 
level (120 IU/L). Contrast MRI of the brain in this patient re-
vealed basal pachymeningitis.CSF examination including PCR 
for Mycobacterium tuberculosis and VDRL were negative.HIV 
serology was also negative. Patient denied any further work up 
so a lymph node biopsy could not be obtained. Considering 
the possibility of neurosarcoidosis, this patient was put on oral 
steroids (methylprednisolone 1 mg/kg/day gradually tapered 
and maintained on 8 mg/day). On subsequent follow up at 2 
months, there was recovery in the tongue weakness.

Another case had a non progressive unilateral, hypoglossal 
nerve palsy for past 10 years. MRI of the brain with base of skull 
showed an aberrant ectatic vessel compressing the twelfth 
nerve in the hypoglossal canal probably arising from internal 
jugular vein (emissary vein). Rest of the diagnostic work up was 
negative.

And the last case was an elderly female, a known case of rheu-
matoid arthritis, who presented with neck pain and progres-
sive dysarthria and difficulty in moving the food bolus while 
swallowing. There was no suggestion of a myelopathy in the 
form of limb weakness or bladder bowel involvement. Clinical 
examination surprisingly did not reveal any other cranial nerve 
involvement apart from the hypoglossal nerve.MRI of the cra-
niovertebral junction revealed pannus formation and destruc-
tion of dens with horizontal subluxation of atlanto occipital 
joint causing compression of the right hypoglossal nerve. This 
patient was referred to neurosurgery, postoperatively neck 
pain improved but the tongue weakness persisted.

Discussion

Hypoglossal nerve involvement in association with other cra-
nial nerves is common, however isolated unilateral hypoglos-
sal nerve palsy is a rare finding. The common causes(1,4-17) 
of unilateral hypoglossal nerve palsy are nasopharyngeal car-
cinomas(5), metastasis to the base of skull(6),carcinomatous 
meningitis (8), trauma(1,13), dolichoectasia of the vertebral 
artery(7),dissection of extracranial internal carotid artery 
(9,10),hypoglossal schwannoma(11), Epstein Barr virus infec-
tion, post vaccination cranial neuritis(12) etc. There have 
also been case reports of isolated HNP due to multiple my-
eloma, dural A V fistula, internal carotid artery aneurysm, 
rheumatoid arthritis,clival tumor, as a complication of radio-
therapy, posterior fossa arachnoid cyst, acute inflammatory 
demyelinating polyneuropathy (AIDP) , acute disseminated 
encephalomyelitis(ADEM) etc.

Keane et al (1) in his study, the largest case series of hypoglos-
sal nerve palsy, found neoplastic etiology in 85% of his cases, 
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thus emphasizing that isolated hypoglossal nerve palsy often 
heralds an ominous prognostic sign. However, case series of 
isolated HNP by O. Combarros et al reported idiopathic hypo-
glossal nerve palsy in 4 out of his 9 cases and metastasis ( 3 
cases), Arnold Chiari malformation ( 1 case) and dural AV fistula 
in (1 case) in the remaining patients (3).Another case series of 4 
patients with isolated HNP by Marina Boban et al (2) included 
pseudo aneurysm of internal carotid artery, metastasis, ADEM 
and clival tumor as etiologies.

Our case series of isolated HNP is the largest (including 12 pa-
tients) reported till date to the best of our knowledge. Tuber-
cular meningitis has not yet been mentioned as a cause of iso-
lated unilateral twelfth nerve palsy in the available literature. 
Out of the 12 cases in the present series, four had isolated HNP 
due to tubercular meningitis. Involvement of the hypoglossal 
nerve in the setting of tubercular meningitis could be attrib-
uted to granulomatous basal meningitis, nerve granulomas, or 
vasculitic infarction. Same pathology may be proposed in the 
case with neurosarcoidosis. In three cases, no cause was iden-
tifiable despite thorough investigations and they were treated 
as idiopathic, monosymptomatic reversible isolated unilateral 
hypoglossal nerve palsy, an entity similar to Bell’s palsy, which 
has not yet attracted the attention of clinicians.These patients 
responded very well to a 10 day course of oral steroids. Wheth-
er the pathogenesis of this condition also bears similarity to 
Bell’s palsy or is it a very restricted form of demyelination as 
in polyneuritis cranialis, a variant of Guillain Barre syndrome , 
may be an interesting arena to explore.

Chordoma was found in one of the cases which is also an un-
common cause. Only one case report of chordoma(17) in as-
sociation with isolated HNP is available in the current literature. 
One case had carcinomatous tongue infiltration and another 
had an aberrant ectatic vessel in the hypoglossal canal. Thus 
neoplasm was found to be causative in only two out of the 12 

cases and vascular cause was found in a single case. We found 
only one case report of ectatic vessel in the hypoglossal canal 
(19) during literature review. Rheumatoid arthritis causing hy-
poglossal nerve palsy in one of our patients has earlier been 
reported by Aki Konishi et al (18). However this remains a rare 
etiology.
The significance of obtaining a good MRI brain scan dissecting 
the base of skull and tracing the complete course of the hypo-
glossal nerve cannot be overemphasized when evaluating a 
case of hypoglossal nerve palsy. 

Outcome necessarily depends on the etiology.Since previous 
studies have emphasized neoplastic pathology as the most 
common cause of hypoglossal nerve palsy; it is considered a 
grave sign (1). However in our case series most of the cases had 
a good outcome because the commoner etiologies included 
potentially treatable conditions like tubercular meningitis, sar-
coidosis, reversible idiopathic hypoglossal nerve palsy etc. This 
fact highlights the need for an extensive evaluation by clini-
cians in cases of hypoglossal nerve palsy lest they miss treat-
able and reversible conditions.

Conclusion

Our case series is the largest case series of isolated unilateral 
HNP to the best of our knowledge. This study also challenges 
the long held belief that isolated unilateral hypoglossal nerve 
palsy almost always heralds a malignancy. We emphasize the 
need of an extensive diagnostic workup and correct and timely 
diagnosis of potentially treatable etiologies in cases of isolated 
HNP.
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TABLE 1.  Profile of patients presenting with isolated hypoglossal nerve palsy.

S.No. Age and sex of patient Etiology Duration of symtoms Treatment given Outcome

1. 67/M Tubercular meningitis 25 days Antituberular Rx
Resolution of signs  
and symptoms

2. 55/M Tubercular meningitis 20 days Antituberular Rx
Resolution of signs  
and symptoms

3. 52/M Tubercular meningitis 45 days Antituberular Rx
Partial resolution  
of signs and symptoms

4. 61//M Tubercular meningitis 30 days Antituberular Rx
Partial resolution  
of signs and symptoms

5.  52/F Idiopathic 16 days Oral steroids
Resolutionof signs  
and symptoms

6. 45/M Idiopathic 21 days Oral steroids
Resolution of signs  
and symptoms

7.  65/F Idiopathic 19 days Oral steroids
Resolution of signs  
and symptoms

 8. 57/F
Carcinoma
tongue

40 days Surgery Died in 6 months

9. 65/M Chordoma 3.5 months Surgery Died in 2 months

10. 51/M Sarcoidosis 5 months Oral steroids
Resolution of signs  
and symptoms

11. 36/M
Ectatic vessel in 
hypoglossal canal

2 years None Lost to follow up

12. 62/F
Atlantooccipital 
dislocation

6 months Surgery
Stable with persistence of 
signs and symptoms
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