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Occipital condyle fracture (OCF) is a rare injury that was first
described by Bell in 1817. In fact, there have been only 96 more
reported cases of occipital condyle fractures from 1817 to 1994
of which only 58 survived.1 Occipital condyle fractures can
sometimes go unnoticed or under-diagnosed as they are not
always evident on plain radiographs of the cervical spine. Also,
in rare cases OCFs can cause damage to the hypoglossal nerve
which passes through the hypoglossal canal which is near the
occipital condyle. The presence of specific symptoms and
clinical signs should lead to the correct diagnosis. This paper
describes a patient who was diagnosed with OCFs, but not
hypoglossal nerve damage until 20 days following admission to
hospital. We point out many factors that contributed to this
delayed diagnosis, which ultimately caused severe discomfort to
the patient.

A 25-year-old male was involved in a motor vehicle accident
in which he was the passenger. When admitted he had a Glasgow
Coma Score (GCS) of E4V4M6 and had a hemotympanum on
the left. He was also complaining of cervical pain and tenderness
as well as difficulty breathing and speaking. Radiographic
investigation revealed that the patient had suffered fractures of
the 9th and 10th ribs. Furthermore, this individual had
undisplaced fractures of the anterior arch of C1 and of both
occipital condyles. A computerized tomographic (CT) scan of the
cranial vertebral junction showed that the occipital condyles
were medially and inferiorly fractured. The CT scans revealed no
other spinal fracture.  

Although the patient was conscious on admission he had
respiratory obstruction which was due to a retropharyngeal
hematoma and also to pharyngeal edema. The patient was
intubated the same day and attempts to extubate the patient failed
twice. Because of these problems (swallowing difficulty in both
oral phase and pharyngeal phase) which were confirmed by
bedside testing and a video swallow study done 20 days after
admission, bilateral hypoglossal nerve palsy was diagnosed.

The patient was managed expectantly and mobilized in an
Aspen collar. Because the patient could not move his tongue, a
percutanous endogastric (PEG) tube was inserted until
hypoglossal nerve function recovered. Three weeks following
insertion, his tongue movements appeared to be improving to the
point that he was no longer having difficulty swallowing
secretions.  

Fracture of the occipital condyle is a rare entity. As a result,
there is very limited knowledge concerning this subject. We can
speculate that this injury is more common than reported. The
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literature supports this claim.  In a study done by Bloom et al2,
thin section CT scans were used to identify OCF in 55 patients
who had suffered from high energy blunt trauma to the head or
neck. Of these 55 cases, nine had suffered an OCF.  Another
report done by Bulcholz et al3 examined 100 motor vehicle crash
fatalities, among which two cases of OCF were found
postmortem.  

In accordance with the Anderson and Montesano4 class-
ification system of OCF, our patient suffered from a Type I OCF,
which is classified as an impacted fracture caused by axial
loading of the skull on the atlas. Comminution of the occipital
condyles is evident in this type of fracture and there is no
displacement into the foramen magnum. This injury is normally
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Figure 1: The coronal view of the craniovertebral junction shows a
medial and inferior fracture of both the left and right occipital condyles.
The right fracture is indicated by the arrow.

From the Department of Surgery (Neurosurgery), Sunnybrook & Women’s College
Health Sciences Centre, University of Toronto, Toronto, ON, Canada.

RECEIVED SEPTEMBER 7, 2005. ACCEPTED IN FINAL FORM MAY 1, 2006.
Reprint requests to: Michael Schwartz, 2075 Bayview Avenue, A1 29, Toronto,
Ontario, M4N 3M5, Canada.

 

https://doi.org/10.1017/S0317167100005229 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100005229


considered stable as the tectorial membrane and the alar
ligaments remain intact. However, because of the hypoglossal
nerve injury in this particular patient, an extra precaution, the
placement of the Aspen collar to immobilize the basilar skull
fracture, was taken to ensure an optimal recovery. This mode of
treatment has been demonstrated in previous studies to
effectively immobilize the basilar skull and cervical spine
region.5-7

Hypoglossal nerve damage is a secondary effect of an OCF.
The hypoglossal nerve emerges from the inferior part of the
medulla oblongata and then passes through the hypoglossal canal
of the occipital condyle to innervate the intrinsic and extrinsic
muscles of the tongue.6 Hypoglossal nerve palsy occurs when the
nerve has been compressed or avulsed as a result of an OCF.
Damage to this nerve causes restricted movement of the tongue.

Injury to the hypoglossal nerve can present clinical symptoms
immediately following injury or even months after.  In one
report7 the onset of symptoms occurred three months following
injury with symptoms including slurred speech and hemiatrophy
of the tongue. Our patient presented symptoms immediately
following injury including difficulty in breathing and speaking.
However, these symptoms were not attributed to hypoglossal

nerve injury because the patient, in addition to hypoglossal nerve
injury, had pharyngeal edema caused by a difficult intubation.
Furthermore, although it is common for a patient to lose
consciousness following an OCF, there have been many 
reports in which a patient who has suffered an OCF has
maintained a normal level of consciousness.8-14 Our patient did
not appear to have any other neurological deficit.   

In our patient, it may have been possible to identify the
damage to the hypoglossal nerve sooner. During his stay, he was
intubated for a long period of time because each time he was
extubated he would begin coughing. Furthermore, following
extubation it was noted that he had difficulty protruding his
tongue, which should have been a clear indication of hypoglossal
nerve damage. A similar study showed three main reasons why
this type of injury is often overlooked.15 First, clinicians are less
sensitive in their evaluation of cases such as ours since there is
limited knowledge related to this rare injury. Second, plain
radiographs do not provide an accurate assessment of the region
of interest. Third, because of the nature of the injury, most
patients are unconscious which makes a thorough examination
difficult to complete.  Our experience with this case, illustrates
this.

Figure 2: The axial view shows a medial fracture of both the left and right occipital condyles.
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It has been shown in studies that high-speed deceleration is a
common source of injury to the craniovertebral junction.16-18 We
feel, therefore, that it is vital for clinical tests to be done that will
effectively identify injury to the hypoglossal nerve whenever
there is a history of rapid deceleration and fracture of occipital
condyle.  Furthermore, we agree with the opinion that OCFs
should be included in the list of differential diagnoses in patients
with traumatic lower cranial nerve palsies.19

We prescribe three simple clinical tests that should be
employed by clinicians when evaluating an individual who has
suffered from an OCF.  First, the patient can be asked to protrude
the tongue.  It will deviate to the paralysed side because of the
action of the normal contralateral genioglossus which produces a
stronger movement than the other tongue muscles.  Second, the
patient can be asked to forcefully push on one cheek with the
tongue.  If after assessing the strength of this push it is found to
be weak, then one can conclude that the hypoglossal nerve
opposite the cheek (weak contralateral genioglossus) is
damaged.  Third, one can analyze the tongue itself; if the tongue
muscles are wasted then this is a strong indication of a lower
motor neuron palsy, that is, a hypoglossal nerve injury.20

REFERENCES

1. Tuli S, Tator CH, Fehlings MG, Mackay M. Occipital condyle
fractures.  Neurosurgery. 1997; 41:368-77.

2. Bloom AI, Neeman Z, Slasky BS, Floman Y, Milgrom M, Rivkind
A, et al.  Fracture of the occipital condyles and associated
craniocervical ligament injury: incidence CT imaging and
implications. Clin Radiol. 1997; 52:198-202.

3. Bulcholz RW, Burkhead WZ, Graham W, Petty C. Occult cervical
spine injuries in fatal traffic accidents. J Trauma. 1979; 19:768-
71.

4. Anderson PA, Monesano PX.  Morphology and treatment of
occipital condyle fractures. Spine. 1988; 13:731-6.

5. Zhang S, Wortley M, Clowers K, Krusenklaus JH.   Evaluation of
efficacy and 3D kinematic characteristics of cervical orthoses.
Clin Biochem (Bristol, Avon). 2005; 20:264-9.

6. Sheehan JM, Jane JA.  Occipital bone graft for atlantoaxial fusion.
Acta Neurochir (Wien). 2000; 142:661-6. 

7. Gavin T, Carandang G, Havey R, Flanagan P, Ghanayem A,
Pathwarhan AG.  Biochemical analysis of cervical orthoses in
flexion and extension: a comparison of cervical collars and
cervical thoracic orthoses.  J Rehabil RD. 2004; 40:527-37.

8. Taggard DA, Traynelis VC. Treatment of occipital C1 injury. In:
Youmans JR, editor. Youmans. Neurological Surgery.
Philadelphia: Saunders W B Co., 2003. p. 4925-7. 

9. Orbay T, Aykol S, Seckin Z, Ergün R. Late hypoglossal nerve palsy
following fracture of the occipital condyle. Surg Neurol. 1989;
31:402-4.

10. Clayman DA, Sykes CH, Vines FS.  Occipital condyle fractures:
clinical presentation and radiologic detection. AJNR Am J
Neuroradiol. 1994; 15:1309-15. 

11. Goldstein SJ, Woodring JH, Young AB. Occipital condyle fracture
associated with cervical spine injury.  Surg Neurol. 1982; 17:
350-2.

12. Bridgeman SA, McNab W.  Traumatic occipital condyle fracture,
multiple cranial nerve palsies, and torticollis: a case report and
review of the literature. Surg Neurol. 1992; 38:152-6.

13. Raila FA, Aitken AT, Vickers GN.  Computed tomography and
three-dimensional reconstruction in the evaluation of occipital
condyle fracture.  Skeletal Radiol. 1993; 22:269-71.

14. Castling B, Hicks K.  Traumatic isolated unilateral hypoglossal
nerve palsy: case report and review of the literature.  Br J Oral
Maxillofac Surg. 1995; 33:171-3.

15. Muthukumar N.  Delayed hypoglossal palsy following occipital
condyle fracture - case report. J Clin Neurosci. 2002; 9:580-2.

16. Su TM, Lui CC, Cheng MH, Tsai SC.  Occipital condyle fracture
with hypoglossal nerve palsy: case report. J Trauma. 2000;
49:1144-6.

17. Davis D, Bohlman H, Walker AE, Fisher R, Robinson R.  The
pathological anatomy of fatal atlanto-occipital dislocations. J
Bone Joint Surg. 1979; 61A: 248-50.

18. Fruin AH, Pirotte TP.  Traumatic atlantoocipital dislocation. Case
report. J Neurosurg. 1977; 46:663-6.

19. Traynelis VC, Marano GD, Dunker RO, Kaufman HH. Traumatic
atlanto-occipital dislocation. J Neurosurg. 1986;  65:863-70.

20. Haerer AF, The cranial nerves.  In: Haerer AF, editor. DeJong’s the
neurological examination, 5th Edition. Philadelphia: J. B.
Lippincott Company; 1992. p.254-6.

https://doi.org/10.1017/S0317167100005229 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100005229

