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Male, 51
Radiation therapy induced unilateral tongue atrophy

EMG
Neurology

Rare disease

Isolated unilateral hypoglossal nerve injury is extremely rare. It may be caused by radiation therapy targeting
neoplasms of the cephalic region.

A 51-year-old man with synovial sarcoma of the left upper arm status post extensive radiation therapy in 1980
presented in late 2014 with gradual onset of speech difficulty and difficulty moving his tongue for a couple of
weeks. Neurological examination revealed isolated left-sided unilateral tongue atrophy. Postradiation residu-
al extensive cicatrix with erythema over the whole left upper extremity extending to the neck on the affected
side was noticed. On head magnetic resonance imaging (MRI) before and after administration of gadolinium,
he was found to have asymmetrically fatty striations, atrophy, and fibrosis in the left tongue consistent with
radiation toxicity. The patient’s tongue weakness persisted without improvement.

The diagnosis of unilateral hypoglossal nerve injury is usually difficult. Detailed neurological examinations and
thorough investigations including head MRI are very helpful. Previous exposure to radiation therapy is a po-
tential cause of hypoglossal nerve injury. To our knowledge, this is the first case report that presents isolated
unilateral tongue atrophy as a late complication of juxta cephalic radiation therapy.
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Background

Isolated unilateral hypoglossal nerve injury is extremely rare.
It may be caused by radiation therapy targeting neoplasms of
the cephalic region. However, juxta cephalic radiation thera-
py can cause hypoglossal nerve palsy. In this report, we pres-
ent a case of isolated unilateral tongue atrophy possibly re-
lated to juxta cephalic radiation exposure.

Case Report

A 51-year-old man presented in late 2014 to the neurolo-
gy clinic for follow-up after being evaluated in the emergen-
cy department multiple times for speech difficulty with unre-
markable workup including head magnetic resonance imaging
(MRI) and computed tomography angiogram of the head and
neck. He complained of a gradual onset of difficulty speaking
and articulating words over a period of a couple of weeks. His
symptoms worsened slowly and progressively, and he became
unable to touch his left inner cheek with his tongue. Foods
would get stuck in the left side of his mouth, and he had to
manually dislodge foods after meals. He denied drooling or
difficulty opening his mouth or jaw. His wife noted his slur-
ring of speech, difficulty pronouncing certain words, and hav-
ing trouble saying what he wanted to say correctly and con-
sistently, although she was able to understand him. He was
able to understand her without difficulty. Review of systems
was normal, and there was no family history of neurological
disease or similar presentation. His past medical history was
remarkable for hypertension and synovial sarcoma of the left
upper arm status post surgical resection, chemotherapy, and
radiation therapy in 1980 with an unknown dose of radia-
tion therapy. Neurological examination revealed mild difficul-
ty expressing certain sounds and words with slurring speech.

Inspection of the tongue disclosed left-sided unilateral atrophy
and protrusion to the left (Figure 1). A few fasciculations were
present along the lateral aspect of the affected side. There was
no facial weakness or sensory impairment, and the palate el-
evated symmetrically, his uvula elevated in the midline, and
the gag reflex was present. There was no weakness of sterno-
cleidomastoid or trapezius muscles. There was a postradiation
residual extensive cicatrix with erythema over the whole left
upper extremity extending to the base and lateral aspect of
the neck on the affected side. Dedicated high-resolution MRI
of the neck soft tissue and brain before and after administra-
tion of gadolinium and a head and neck magnetic resonance
angiogram were obtained. The imaging findings were unre-
markable except for asymmetrically prominent fatty striations,
atrophy, and fibrosis in the left tongue (Figure 2). No mass le-
sions were seen within the tongue or in the hypoglossal fora-
men. Needle electromyography (EMG) of the tongue showed
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Figure 1. Note the left unilateral tongue atrophy with deviation
to left.

Figure 2. Coronal T2-weighted image showing asymmetrical
prominent fatty striations and fatty atrophy on the left
side of the tongue due to radiation toxicity (arrows).

denervation changes confined to the muscles supplied by the
left hypoglossal nerve. There was no evidence of widespread
motor neuron disease or myokymia, and EMG findings in the
right side of the tongue and cervical muscles were normal. The
patient’s slurred speech and dysarthria have persisted, and he
continued to follow up with a speech therapist.

Discussion

The hypoglossal nerve (cranial nerve XII) innervates the mus-
culature of the tongue. Should the hypoglossal nerve be dam-
aged, denervation atrophy of the tongue can result. Radiation-
induced hypoglossal nerve palsy is very rare. There are reports
of nerve injury when radiation therapy is targeted to neo-
plasms of the cephalic region (head and neck). Herein, we re-
port a case of an isolated unilateral hypoglossal nerve palsy
associated with juxta cephalic tumor irradiation of unknown
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dose and duration. It would appear that the patient received
extensive radiation given the degree of fibrosis and postradi-
ation cicatrix ipsilateral to the affected side.

Fortunately, technical progress in radiation therapy with new-
er protocols has reduced the incidence of cranial nerve palsy
in the last decade [1]. As a result, there are very few cases re-
ported of hypoglossal nerve palsy after definitive radiothera-
py. An extended latent period has been noticed clinically, re-
sulting in cranial nerve palsies that can appear several years
after radiotherapy. Unfortunately, most of the cases with cra-
nial nerve involvement are progressive and irreversible [2-5].
The pathological mechanisms include direct nerve damage by
radiation toxicity and extensive perineural fibrosis associated
with postradiation changes, as seen in our case. Fibrosis may
lead to ischemia of vessels supplying the nerves. Focal radia-
tion and avoiding excess radiation to muscle and soft tissue
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are recommended [4]. In general, the diagnosis of isolated hy-
poglossal nerve palsy remains difficult to establish.

Conclusions

Radiation therapy can cause cranial nerve palsy with variable
late onset and manifestation. Isolated hypoglossal nerve pal-
sy may appear years after exposure to radiation therapy. It is
important to understand that such a diagnosis can be very
challenging, and the link with previous exposure to radiation
is usually difficult to establish.
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