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An 18-year-old female presented to the emergency depart-
ment (ED) with comatose mentality after motor vehicle 
accident. She was on the cardiac arrest state on the scene so 
she underwent bystander and emergency medical service 
(EMS) personnel cardiopulmonary resuscitation (CPR) for 
10 min. After the CPR, she recovered spontaneous circula-
tion and was brought to the ED. The initial blood pressure 
was 92/42 mmHg and the pulse rate was 105/min. She was 
immediately intubated using only succinylcholine. Then 
whole-body computed tomography (CT) scan was per-
formed (Figure 1).

Questions

1.	 What are the findings of Figure 1 and the suggested 
diagnosis?

2.	 What methods are used to make the diagnosis in 
Figure 1?

3.	 What is the clinical significance of this diagnosis to 
the emergency physician?

Answers

1.	 Cervical spine X-ray and CT showed disarticulation 
of the atlas from the skull base and the posterior 

dislocation of the cervical spine from the occipital 
condyles (Figure 1). These are suggestive findings 
for the diagnosis of atlanto-occipital dislocation 
(AOD).

2.	 Several methods are proposed for the diagnosis of 
AOD (Figures 2 and 3):

(a)	 Power’s ratio: the ratio of the basion–posterior 
atlas arch to the opisthion–anterior atlas arch as 
measured on a true sagittal cervical spine CT, 
which is abnormal if greater than one;

(b)	 Basion–dens interval: considered abnormal in 
the presence of a displacement > 10 mm;

(c)	 Harris method: considered abnormal if there is 
anterior displacement > 12 mm between the 
basion and the posterior C2 line.
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3.	 AOD is not common and most patients die immedi-
ately after the injury. However, because of the 
improvements in prehospital and hospital care, 
there are an increasing number of patients surviv-
ing in the ED. Because AOD can be difficult to 

diagnose and may be easily overlooked on routine 
cervical spine radiographs, emergency physicians 
should have a high index of suspicion for early 
diagnosis and avoiding neurological deterioration 
due to delay in care.

Figure 1.  Cervical spine X-ray (left) and CT scan (right).

Figure 2.  Cervical spine CT scan with normal findings: (a) Power’s ratio and (b) Basion–dens interval and Harris method.
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Figure 3.  Assessment of this case: Power’s ratio (i.e. (b)/(a)) is 
greater than 1, Basion–dens interval (c) is greater than 10 mm, 
and Harris method (d) is greater than 12 mm.

Discussion

AOD is a highly unstable craniocervical injury, resulting 
from damage to ligaments with or without bony structures 
connecting the skull to the cervical spine.1 Traumatic AOD is 
associated with a high mortality rate and devastating neuro-
logic morbidity, so it was once thought to be uniformly fatal.2 
However, recent studies and case reports have demonstrated 
increased numbers of survivors with improved neurologic 
outcomes, which is attributed to advancements in prehospital 
care, field resuscitation, cervical immobilization, and rapid 
transport to a trauma center.3 Missed or delayed diagnosis of 
traumatic AOD is relatively common and is associated with 
worsening neurologic function and outcome.4 Emergency 
physicians should have a high suspicion of the diagnosis of 
AOD in patients presenting with shock, mental change, and 
motor weakness after a blunt, high-energy injury. In such 
cases, cervical immobilization and cervical CT scan should 
be considered for early diagnosis.
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