
National Emergency X-Radiography Utilisation Study (NEXUS) 

Table 1. NEXUS criteria. Cervical spine injury cannot be excluded if any criterion are present12 

Midline cervical tenderness 

 Present if pain is elicited on palpation of the posterior cervical midline from the nuchal ridge to the prominence of the 

first thoracic vertebra, or if pain is reported on palpation of any cervical spinous process 

Altered mental status 

 Glasgow Coma Scale ≤14 

 Disorientation to time, place, person or events 

 Inability to remember three objects at 5 minutes 

 Delayed or inappropriate response to external stimuli 

Focal neurologic deficit 

 Any patient-reported or examiner-elicited neurologic deficit 

Evidence of intoxication 

 Recent history reported by the patient or an observer of intoxication or intoxicating ingestion 

 Evidence of intoxication on physical examination, such as odour of alcohol, slurred speech, ataxia, dysmetria, or other 

cerebellar findings 

 Behaviour consistent with intoxication 

 Tests of bodily secretions are positive for drugs (including but not limited to alcohol) affecting mental alertness 

Painful distracting injury 

 Any condition thought by the clinician to be producing pain sufficient to distract the patient from a cervical spine injury. 

Examples may include: 

 any long bone fracture 

 a significant visceral injury 

 a large laceration, degloving injury, or crush injury 

 extensive burns 

 any other injury producing acute functional impairment 

http://www.racgp.org.au/afp/2012/april/cervical-spine/#12
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Forwards are consistently reported to be the most likely players to sustain a catastrophic spinal 

injury (Armour et al., 1997: 83%; Secin et al., 1999: 78%; Spinecare Foundation, 2003: 73%). The 

scrum was identified as the most likely phase of play (62%) to cause a catastrophic spinal injury in 

Australia in the period 1960-1985, whereas in the period 1986-1996, the ruck/maul (42%) was 

reported to be the most likely (Spinecare Foundation, 2003). On the other hand, Noakes et al. (1999) 

in South Africa (52%) and Shelly et al. (2006) in Ireland (67%) identified the tackle as the phase of 

play most likely to lead to a catastrophic spinal injury. 

 

The results indicated that for rugby union players in England, the risk of sustaining a catastrophic 

injury (0.84/100,000 per year) came within the Health and Safety Executive’s ‘acceptable region’ of 

risk (0.1 to 2/100,000 per year), whilst the average risk of catastrophic injury experienced by rugby 

players in other countries (4.6/100,000 per year) fell within the ‘tolerable region’ of risk (2 to 

100/100,000 per year). The risk of sustaining a catastrophic injury in rugby union in England was 

generally lower than that experienced in a wide range of other collision sports, such as ice hockey 

(4/100,000 per year), rugby league (2/100,000 per year) and American Football (1/100,000 per year). 

The risk of catastrophic injury in rugby union was comparable with that experienced by most people 

in UK work-related situations (0.8/100,000 per year) but less than that experienced by motorcyclists 

(190/100,000 per year), pedestrians (3.7/100,000 per year) and car occupants (2.9/100,000 per 

year). 

Contact sports 

Table 5: Incidence of catastrophic injuries in a range of contact sports in Australia over the period 

1984 to 2002 (injuries/100,000 participants per year). 

Rugby league Australia  

1984 - 1996   Spinal  1.8  

1986 - 1996   Spinal  2.4  

1997 - 2002    Spinal  1.5  

Australian Rules Australia  



1986 - 1996      Spinal 0.34  

 1997 - 2002     Spinal 0.52  

Soccer Australia  

1986 - 1996     Spinal   0.03  

1997 - 2002     Spinal   0.19  

 

 

USA 

Table 7: Incidence of catastrophic injuries in a range of sports in the USA over the period 1982 to 

1997 (injuries/100,000 participants per year). 

                                   High School level               College level 

American Football             0.98                                   2.1 

Baseball                               0.28                                   0.94 

Gymnastics                         1.7                                    14.5 

Ice hockey                           1.7                                     6.6 

Lacrosse                              0.23                                    1.7 

Soccer                                  0.12                                      0 

Swimming                           0.16                                   0.43 

Track and Field                   0.21                                   0.48 

Wrestling                             0.62                                   0.92 

 

 

 

 

 

 

 



Non-contact sports: Incidence of fatal and serious injuries in a range of sports in Australia over the 

period 2001 to 2003 (injuries/100,000 participants per year). 

Sport                                          Incidence of injury* 

Horse riding                                               29.7 

Motor sport                                             113.3 

Rock climbing                                              6.6 

Snow skiing                                                  2.5 

Swimming                                                    1.8 

Australian Rules Football                          5.5 

 

 

 

CONTEXT 

The risk of catastrophic injury from rugby union in England is comparable with that experienced by 

most of the population in work-related situations (average: 0.8/100,000 per year) but much less 

than that experienced by car occupants (2.9/100,000 per year), pedestrians (3.7/100,000 per year) 

and motorcyclists (190/100,000 per year). The risk of sustaining a catastrophic injury in rugby union 

is an order of magnitude lower than the risk of death experienced by women during pregnancy 

(12/100,000 per year). 
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The risk of an extreme sport participant suffering an HNI over a 1-year period was 5.16 per 10,000 person-

years (motocross was excluded from risk analysis). The average injury incidence rates for the summer and 

winter extreme sports were 6.10 per 10,000 person-years and 4.23 per 10,000 person-years, respectively, 

with a calculated incidence rate ratio (IRR) of 1.44 for the summer sports, with the winter sports as the 

referent group. Skateboarding had the highest risk of HNI for extreme sports participants (10.21 per 10,000 

person-years), while mountain bicycling had the lowest risk (1.08 per 10,000 person-years) (Table 2). The 

HNI incidence rates for snowboarding were much higher than snow skiing (8.6 and 2.45 per 10,000 person-

years, respectively), with a calculated IRR of 3.5 for snowboarding compared with snow skiing as the 

referent group (Table 2). 

Law (2007) discussed an important paradox associated with activities where adverse incidents have 

become increasingly rare. In this situation, the public (and media) become less tolerant of these rare 

adverse events and there is a tendency to over regulate the risks due to an irrational perception of 

the residual level of risk. In these cases, reporting systems are often introduced to record ‘near 

misses’ because there are so few actual adverse events. 

Acceptable levels of risk 

Most people, however, would agree with the general statement that there were three broad levels 

of risk: (i) risks that are so high that they are clearly unacceptable for every member of society; (ii) 

risks that are so low that they can be regarded as negligible for every member of society; and (iii) 

risks that fall between these two levels. 

DEFINITION OF CATASTROPHIC INJURY No universally accepted definition of a catastrophic injury in 

the context of rugby union was identified in the literature; however, there was some consistency in 

many of the definitions used; for example: (a). Cases of cervical spinal cord injuries resulting in 

admission to a hospital spinal unit with permanent neurological deficit such as tetraplegia (Rotem et 

al., 1998). (b). Cases of permanent neurological deficit, such as paraplegia and quadriplegia (Shelly et 

al. (2006). (c). Well-documented objective permanent neurological deficit (Spinecare Foundation, 

2003). (d). Injury that resulted in a brain or spinal cord injury or skull or spinal fracture (NCCSIR, 

1999). (e). Major trauma, such as admission to intensive care unit, urgent surgery (within 24 hours of 

admission to hospital) involving intra-cranial, intra-thoracic, intra-abdominal injury or fixation of 

spinal or pelvic fracture (Gabbe et al., 2005). 15 (f). The occurrence of an acute, traumatic lesion of 

neural elements in the spinal canal (spinal cord and cauda equina) resulting in temporary or 

permanent sensory deficit, motor deficit, or bladder/bowel dysfunction (Thurman, 1995). (g). A brain 

or spinal cord injury that results in permanent (>12 months) severe functional disability (iRB 

consensus statement definition: Fuller et al., 2007) 

Spinal cord injuries 

The incidence of traumatic spinal cord injuries within the over 15 year age group in Australia has 

remained fairly constant at around 1.5 cases/100,000 population/year, over the period 1986 to 

2005 

(Cripps, 2006; O’Connor, 2002). A detailed analysis of the causes of spinal cord injuries is 

http://ojs.sagepub.com/content/3/1/2325967114564358.full#T2
http://ojs.sagepub.com/content/3/1/2325967114564358.full#T2


presented in Table 11. 

Table 11: Incidence and cause of spinal cord injuries in Australia for 2005 (fatalities/100,000 

population per year). 

On-road – motor vehicle occupants                                  0.37 

On-road – unprotected road users (motor cycles, pedal cycles and pedestrians)                 0.23 

Off-road – motor vehicle occupants                                0.02 

Off-road – unprotected road users (motor cycles, pedal cycles and pedestrians)                0.14 

Falls                              0.45 

Hit by object               0.15 

Diving and surfing     0.14 

Other                           0.04 

ALL                               1.54 

 

 

 

 

 

 

 


