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Injury Prevalence

» In North America > 13M patients treated for
Injuries that put them at risk of injury to
cervical spine (2-6% all trauma)

P Crucial to iIdentify # as outcomes when these
are missed are potentially devastating for
patients and expensive for society



Routine Trauma
Series

P Chest
P Pelvis

P Lateral C-Spine (cross table)



Plain films

® Screening radiography
P is expensive - $140M USD annually
P is low vield - only 1- 5% studies show a #

P often leads to further imaging
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Increased use of CT

® From 1998 - 2007 prevalence of CT/MRI use in
“injury-related conditions” increased three fold
(from 6% to 15%) without any significant
iIncrease in diagnosis of life threatening
conditions (1.7% to 2%) or change in disposition
of patients

® Waiting times for patients undergoing CT/MRI
were significantly increased (126 minutes longer)

JAMA. 2010,304(13):1465-1471



Increased use of CT

® Between 2001 and 2005 there was a
460% increase in the use of CT for C-
spine injuries in US EDs with a stable
number of true C-spine trauma cases

Kokabi N et al. Emerg Radliol (2011) 18:31-38






Increased CT use - why?

P availability of CT
4 proximity to ED
4 superiority of CT in diagnosis

P reduced tolerance for potentially
‘missed” diagnoses

4 patient expectation



Risks of CT

4 Significant ionising radiation dose
P Contrast reactions

P Cost to health care system in terms of
resource use

4 Unnecessarily increased waiting times for
patients in EDs



® « . X-ray alone is inadequate to
detect all cases of serious cervical
Injury, routine use of CT Is
unnecessary with the application of
a validated risk stratification
algorithm.”

Kokabi N et al. Emerg Radliol (2011) 18:31-38



Clinical guidelines

The NEXUS Ciriteria

® (C-spine imaging is recommended for patients with trauma

unless they meet all of the following criteria:
» Absence of posterior midline cervical-spine tenderness
» No evidence of intoxication
» Normal level of alertness
» Absence of focal neurological deficit

» No clinically apparent painful injuries that might distract from
pain of a cervical spine injury

Risk of a clinically significant cervical spine injury is <0.1% if all questions are negative

Hoffman et al. N Engl J Med 2000;343:94-99



® (Canadian C-Spine Rules (CCR)t

Mo imaging is necessary if the following criteria are met:
*  Absence of high-risk factors:

P Age 65 years

P “Dangerous mechanism"$

b Paresthesias in extremities

When low-risk factors allow safe assessment of range of motion:
Simple rear-end motor vehicle collision®

Sitting position in ED

Ambulatory at any time

Delayed onset of neck pain

Absence of midline cervical tendemess

v v v v v

Able to actively rotate neck 45° left and right

. 1"Dangercus mechanism” defined as: Fall from an elevation of 3 feat or 5 stairs, axial load to the head {e.g. diving), motor vahicle
collision at high speed (=100 km/hr) or with rollover or ejection, collizion involing a motorized recreational vehicle or bicycle

- T From Stiedl at al., 2008,

" 4 simple rear-and motor vahicke collision excludes baing pushad into oncoming traffic, Being hit by a bus or a large truck, a
roliover, and being hit by a high speed vehicle.



High risk criteria

® Blackmore (1999) and Hanson (2000) developed High Risk Criteria to
identify those with a >5% risk of having C-spine injury:

® Clinical parameters based on primary survey
» Significant closed head injury or ICH seen on CT
» Neurclogical symptoms/signs referable to cervical spine
»  Pelvic or multiple extremities #

®* Injury mechanism based on initial report from patient/witness/on site
personnel

P High speed (55kph combined impact) MVA
» Crash with death at scene of MVA

» Fall from height >3m
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Minor Head Injury (GCS 13 to 15):
1. Risk Faciors for surgical lesion
a) increasing age - more than 65
b) Vomiting — mane than one apesoda
¢} Prolonged koss of conscousness (more than 2 1o S minutes)
d) On Examinabon
i. Increasing headaches
i Sigrnificant associaled myunes
iil., Ongoing confusion and/or amnesia
iv. Focal neurclogical signs
v. Suspecied open of depressed fracture
vi. Signs of basal skull fracture: cerebrospinal fuid leak bleeding from ear canal or
hematloma betind aar
) Other factors o congider
1. IrC A
i AN hoomgulants
1l U‘.ilr'“r:_'}l}l'ﬁlu'h TS, & g lall froem & F‘u-'m_|hl of mora than 1 maler, padasirian
struck by Caif
iv, Amnesia for mora than 30 menulées baforé iImpact
2. Arvy of tha above risk facions Iof & surgical lesion s an indication for CT and obsarvation

Moderate Head Injury (GCS 9 to 12)

Normally require eardy CT and admission [unless there is some immediately irmeversible
condition such as hypoglycemia or other complicating factors such as intoxication). Often
the clinical state will improve afier assessmeni

Major Head Injury (GCS less than 9)
Patients with a GCS score less than 9 after trauma will all be referred to a trauma
neurcsurgical center. All will reguine an wrgent CT scan

"Adapbed Irom Thrapiule (sl Dmargancy, varson 1, 2008 - andoriad by e Ausiraien Collegs 1o
Ermesgesncy Mascreme and Floyal Aossralswar Colege of Pryseoang ardior s specialis! bodes

(Goergen, 5. 2004; Australasian Radiology, 48(3), 287.




Australasian experience

Validation of Goergen’s guideline (with provisos!) has been recently
published by Kokabi et al who found

» Up to 53% of the patients had unnecessary CT where 3 view
plain radiographs alone would suffice, had the criteria been
applied appropriately

» There was a significantly higher rate of over-investigation
among elderly patients than younger patients. Application of
Goergen's criteria would have reduced this over-investigation
substantially, while retaining sensitivity and specificity in the
identification of significant injury in the elderly.

Kokabi N et al. Emerg Radiol (2011) 18:31-38
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Getting guidelines into clinical practice

Often difficult to implement and apply consistently

®*  “We use the canadian C spine rules (mixed with a pinch of nexus to personal
taste!). Increasingly though we are moving to CT as first line in patients who are

getting a CT head anyway, have any neuro signs or symptoms, a bad
mechanism and pain, or will be technically difficult such as obese or elderly.

Therefore plain film is becoming a bit of an anachronism and reserved for low
risk rule out where we cannot clear clinically according to decision rules”

| propose that the Goergen guideline be formally
trialled at ACH - project anyone”?



MRI

P Not used in acute trauma room setting

P May overestimate ligamentous injury
P Useful when

~ CT negative but persisting neurology
(SCIWORA)

~ CT shows fracture or instability and
spinal cord/canal needs to be assessed



MRI
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