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Occipital condyle fractures (OCFs) with selective involvement of the hypoglossal canal are rare. OCFs usually 
occur after major trauma and combine multiple fractures. We describe a 38-year-old man who presented with 
neck pain and a tongue deviation to the right side after a traffic accident. Severe limitations were detected during 
active and passive range of neck motion in all directions. A physical examination revealed a normal gag reflex 
and normal mobility of the palate, larynx, and shoulder girdle. He had normal taste and general sensation in 
his tongue. However, he presented with a tongue deviation to the right side on protrusion. A videofluoroscopic 
swallowing study revealed piecemeal deglutition due to decreased tongue mobility but no aspiration of food. Plain 
X-ray film findings were negative, but a computed tomography study with coronal reconstruction demonstrated a 
right OCF involving the hypoglossal canal. An electrodiagnostic study revealed evidence of right hypoglossal nerve 
palsy. We report a rare case of isolated hypoglossal nerve palsy caused by an OCF.
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INTRODUCTION

Occipital condyle fractures (OCFs) are rare and usually 
occur after high-energy blunt trauma and combine mul-
tiple fractures. OCF was first described at autopsy by Sir 
Charles Bell in 1817 [1]. Ninety-six cases were described 
in the literature between 1817 and 1994. The incidence 
rate is as high as 4% in autopsy for fatal head injuries [2]. 
However, OCFs very rarely occur after minor head trauma 

[3]. Diagnosis may be delayed or difficult because plain 
radiographs and conventional brain computed tomogra-
phy (CT) do not provide an accurate assessment of OCFs. 
Only one case of OCF combined with delayed hypoglos-
sal nerve palsy due to trauma was reported in 1998 in 
Korea. In accordance with the Anderson and Montesano 
[1] classification system of OCF, it was classified as a type 
I OCF [4]. We report a case of a type III occipital condyle 
avulsion fracture with isolated hypoglossal nerve palsy 
due to lateral bending moment.

CASE REPORT

A 38-year-old male was involved in a side-impact mo-
tor vehicle collision in which he was the driver. He had 
no particular underlying diseases in the past. He lost 
consciousness for 10 minutes. By the time he visited the 
emergency department, he had a Glasgow Coma Score of 
E4V5M6, normal vital signs, but bleeding through the left 
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ear canal. He complained of severe neck pain with limi-
tations of active and passive range of motion in all direc-
tions. His tongue was swollen combined with lacerations 
in the oral cavity. Results of blood and urine tests were 
within normal ranges. Plane radiographic findings of the 
spine, hand, elbow, knee, and skull revealed no obvious 
fractures. Conventional axial CT of the brain and cervical 
spine revealed no abnormal lesions except mild central 
bulging disc at the C3–4 level. Physical and neurological 
examinations revealed a normal gag reflex and normal 

mobility of the palate, larynx, and shoulder girdle. He had 
normal taste and general sensation in his tongue. Howev-
er, he presented with s tongue deviation to the right side 
on protrusion. The swollen tongue improved on day 10 
of admission, but his tongue still deviated to the right on 
protrusion (Fig. 1). Thus, further imaging of the cranio-
cervical junction was performed. A high resolution thin-
slice CT of the craniocervical junction demonstrated an 
avulsion fracture of the right occipital condyle involving 
the right hypoglossal canal. The stability of occipitoatlan-
tal and atlantoaxial joint was maintained according to the 
criteria of Hanson’s study, which suggest instability when 
distance of the occipitoatlantal joint is >2 mm or that of 
the atlantoaxial joint is >3 mm (Fig. 2) [5]. An electrodi-
agnostic study and a videofluoroscopic swallowing study 
(VFSS) were performed 25 days after the injury to confirm 
the degree of damage to cranial nerves. The blink reflex 
test was within the normal range. Facial nerve and acces-
sory nerve conduction studies were performed. The peak 
to peak amplitude and onset latency of the compound 
muscle action potential of the right accessory nerve and 
left facial nerve were within normal ranges (Table 1). A 
needle electromyographic study showed abnormal spon-
taneous activities such as positive sharp waves and fibril-
lation potentials with polyphasic motor unit potentials 
and reduced recruitment in the right genioglossus mus-
cle. A needle electromyographic study of the trapezius 

Fig. 1. Tongue deviates to the right side on protrusion, 
and it is atrophied on the right side.
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Fig. 2. (A) Computed tomogra-
phy scan reveals an Anderson 
and Montesano type III occipital 
condyle fracture (arrow) and no 
widening of the occipitoatlantal 
or atlantoaxial joints. (B) The oc-
cipital condyle fracture involves 
the right hypoglossal canal (arrow) 
but the left hypoglossal canal is 
intact (arrowhead). Structural sta-
bility of the craniocervical joints 
is maintained with (C) a basion-
dens interval of 5 mm and (D) an 
anterior atlanto-dens interval of 
1.31 mm.
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and sternocleidomastoideus muscles was normal (Table 
2). The electromyographic findings confirmed an isolated 
incomplete right hypoglossal nerve lesion. VFSS showed 
retention of food in the oral cavity after swallowing and 
piecemeal deglutition due to decreased tongue motility 
in the oral phase. The pharyngeal swallowing phase was 
normal. Vocal cord mobility was normal on a laryngeal 
endoscopic examination. 

A CT scan showed no structural instability of the cra-
niocervical joints, so we applied a Philadelphia collar 
for 6 weeks to prohibit excess neck motion and physical 
therapy for pain control. The patient performed strength 
exercises and range of motion exercises for the oral 
tongue muscles. The Korean version of Neck Disability 
Index (NDI) was used to assess disability due to neck 
pain [6]. The NDI score was 50 at 1 day after the injury 
and it was 21 at 25 days after the injury. The NDI score 
had dropped to 12 at 56 days after the injury. Thus, neck 
pain had improved. Deviation of the tongue to the right 
side improved partially 8 weeks after the injury. A follow-
up CT scan and dynamic cervical radiographs 16 weeks 
after the injury revealed stable craniocervical joint struc-

ture (Fig. 3).

DISCUSSION

The major cause of an OCF is high-energy trauma and 
occasionally severe head injury is involved. [7]. An OCF 
associated with minor head trauma is very rare [3]. The 
clinical presentation of individuals with an OCF varies. 
Lower cranial nerve deficits are noted in one-third of 
patients with an OCF [2]. Some cases have delayed nerve 
injury 1–9 weeks after the trauma [4,8]. Delayed nerve 
injury is related to formation of osseous callus or disloca-
tion of a bony fragment [8]. Some patients complain of 
only headache and neck pain. Therefore, early diagnosis 
of an OCF is important and continuous follow-up will 
benefit asymptomatic patients.

In 1988, Anderson and Montesano [1] proposed a clas-
sification system and divided OCFs into three types de-
pending on their morphology and mechanism of injury. 
Type I OCFs are impaction-type fractures resulting from 
axial loading of the skull onto the atlas. Type II OCFs are 
more extensive basioccipital fractures caused by a direct 

Table 1. Nerve conduction study results

Stimulation site Recording site
Latency (ms) Amplitude

(mV)Onset R1 R2
Nerve conduction study

   Lt spinal accessory nerve Upper trapezius 2.70 - - 12.1

   Rt spinal accessory nerve Upper trapezius 2.90 - - 12.4

   Lt facial nerve Left nasalis 3.10 - -   3.5

   Rt facial nerve Right nasalis 2.95 - -   5.5

Blink reflex test

   Lt supraorbital nerve Left orbicularis oculi - 12.55 25.40 -

Right orbicularis oculi - 25.50 -

   Rt supraorbital nerve Right orbicularis oculi - 11.55 25.75 -

Left orbicularis oculi - 25.15 -

Table 2. Needle electromyographic findings

Muscle IA Spontaneous activity MUAPs Recruitment pattern
Lt tongue Normal - Normal Full

Rt tongue Increased Fibs & PSWs (+) Polyphasic Reduced

Rt SCM Normal - Normal Full

Rt upper trapezius Normal - Normal Full

SCM, sternocleidomastoid muscle; IA, insertional activity; Fibs, fibrillation potentials; PSWs, positive sharp waves; 
MUAPs, motor unit action potentials; Full, full recruitment pattern; Reduced, reduced recruitment pattern.
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blow to the skull. Type III OCFs are avulsion fractures due 
to a rotatory force combined with a lateral bending force. 
Tuli et al. [2] proposed a new classification system for 
managing OCFs in 1997 based on fragment displacement 
and stability of the atlanto-occipital and atlantoaxial 
joints. They divided OCFs into three types. A type 1 OCF 
has no fragment displacement. Type 2 OCFs have frag-
ment displacement and are subdivided into type 2a OCFs 
and type 2b OCFs. However, the Anderson and Monte-
sano classification is only based on six cases, and the Tuli 
classification as developed based on three cases. Thus, 
treatment for OCFs is difficult to generalize and apply us-
ing these classification systems. 

Conservative management is standard treatment for 
stable patients with an OCF. The treatment of choice is 
immobilization with a hard collar for 1–3 months. Pa-
tients with an unstable OCF are treated with a halo-vest 
to immobilize the joints [4]. Patients who have cranio-
cervical malalignment or neural element compression 
due to an OCF are treated by occipitocervical fusion for 
stabilization [9]. However, treatment of OCFs remains 
controversial because of the limited number of cases and 
prospective studies. 

Maserati et al. [9] performed a retrospective study of 
24,745 trauma patients admitted to a single level I trauma 
center (UPMC Presbyterian Hospital) between March 

Fig. 3. Follow-up computed to-
mography (CT) scan and plain 
X-ray performed 16 weeks after 
the motor vehicle crash. (A) The 
CT scan reveals structural stabil-
ity of craniocervical joints with no 
widening of the occipitoatlantal 
or atlantoaxial joints. (B) Basion-
dens interval of 4.93 mm and (C) 
anterior atlanto-dens interval of 
1.22 mm. (D) Lateral view cervical 
radiograph shows structural sta-
bility of the craniocervical joints. 
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2002 and April 2008. They identified 100 patients with 106 
OCFs during the 6-year period. They recommend that 
craniocervical junction (CCJ) misalignment and neural 
element compression were indications for surgery. In 
their study, no neural element compression was detect-
ed. Only two patients underwent occipitocervical fusion 
because of an OCF associated with craniocervical mis-
alignment. Patients who were prescribed a rigid cervical 
orthosis had no craniocervical instability on dynamic 
radiographs or craniocervical misalignment on static ra-
diographs or CT scans in follow-up studies. Therefore, in 
the absence of CCJ misalignment or neural element com-
pression, they recommends treating OCFs using a rigid 
cervical orthosis for 6 weeks. 

Mueller et al. [10] performed a prospective study of 
2,616 trauma patients admitted to a single level I trauma 
center (Regensburg University Hospital) between Janu-
ary 2005 and December 2009. They identified 31 patients 
with 35 OCFs and evaluated quality of life 1 year after 
trauma. Three patients had an atlanto-occipital disloca-
tion (AOD). Two of the three patients died, and the other 
patient underwent occipitocervical fusion. The patients 
without AOD received conservative management using 
a cervical collar (hard or rigid collar) for 6 weeks. The 
patients maintained structural stability of craniocervical 
joints at the 1 year follow-up. They concluded that cra-
niocervical stability is important regardless of the type of 
fracture. 

In our case, initial plane radiography and conventional 
axial CT revealed no abnormal findings. We proceeded 
with further evaluation to find the cause of the tongue 
deviation to the right side. A high resolution thin slice 
CT of the CCJ demonstrated a right type III OCF with-
out an unstable CCJ involved in the hypoglossal canal. 
We electrodiagnostically confirmed isolated incomplete 
right hypoglossal nerve palsy. We treated the patient con-
servatively with a Philadelphia collar for 6 weeks to limit 
mobility of the neck.

In summary, early detection of OCFs and an evaluation 
of structural stability of CCJ is important [7,9,10]. As in 
our case, OCFs are typically not visible on plain radio-
graphs of the skull and cervical spine or conventional 
brain CT. Continuous neck pain or neurological symp-
toms caused by lower cranial nerve injury can be clinical 
clues of OCFs. A thorough radiographic evaluation of the 

CCJ, such as thin-slice CT with sagittal and coronal re-
construction should be considered for such cases.
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