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e Abstract—The objectives of this before-and-after study
of alert, stable adult patients presenting to the Emergency
Department of Western Hospital with potential neck inju-
ries who were immobilized in hard cervical collars were to
determine the impact of implementation of the Canadian
C-spine rule on x-ray ordering rates and whether imple-
mentation of the rule reduced time in hard collars for
patients with potential neck injury. Data collected included
demographics, mechanism of injury, x-ray rate, and time in
hard collar. Data analysis was by chi-square test for pro-
portions and Mann-Whitney U test for continuous vari-
ables. There were 211 patients studied. The x-ray ordering
rate decreased from 67% to 50% (25% relative reduction, p
� 0.0187). Time in hard collar was also reduced from a
median of 128 min to a median of 103 min (effect size 25.5
min), but this did not reach statistical significance. Imple-
mentation of the Canadian C-spine rule reduced x-ray
ordering by 25%. © 2005 Elsevier Inc.
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INTRODUCTION

The evaluation of the cervical spine (c-spine) with x-rays
is a controversial area of trauma management (1,2).
C-spine assessment continues to be driven by the fear of
the consequences associated with “missed” significant
injury (1–4). This has led to high c-spine x-ray ordering
rates, despite the low incidence of clinically significant

c-spine injuries (2,5,6). However, for patients this means
unnecessary exposure to ionizing radiation, monetary
expense, and lengthier immobilization in hard collars (7).

Recent efforts to address this have focused on the
development and validation of clinical decision rules to
reduce the need for x-rays in the assessment of the
c-spine. Two such rules have been developed, the
NEXUS guidelines and the Canadian C-spine Rule
(CCR) (1,8–11). These studies report an expected reduc-
tion in c-spine x-ray ordering rates of 12.6% and 15.5%,
respectively, but this has not been evaluated in a site not
involved in the deriving studies (9,10).

This study aims to evaluate the impact of implemen-
tation of the CCR in an Emergency Department (ED)
setting with respect to c-spine x-ray ordering rates and
time spent by patients in hard collars.

METHODS

This before-and-after study was conducted in the ED of
a community, teaching hospital in Melbourne, Australia,
with an annual census of approximately 34,000 adult
patients. All patients are treated in the pre-hospital set-
ting by a single ambulance service (Metropolitan Ambu-
lance Service, Victoria) and criteria for application of
hard collars to patients having sustained trauma is gov-
erned by a clinical practice guideline. The ED is staffed
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by a mixture of PGY1–3, training registrars in Emer-
gency Medicine, and specialist emergency physicians.
The study was approved by the institutional research and
ethics committee.

The before component of the study was conducted by
retrospective, explicit medical record and ambulance
case note review for eligible patients who presented in
the period 1 March to 31 May, 2002. Eligible patients
were identified from the ED computer information sys-
tem, using indicators of injury cause and ED discharge
diagnosis suggesting head and neck injury and indicators
of potential trauma. These were intentionally broad to
minimize the risk of missed cases. Patients were ex-
cluded if there was no evidence of trauma in their record,
there was an isolated limb injury, where the record made
it clear that a c-spine injury was not of clinical concern,
or the patient did not meet the criteria for application of
the CCR (1). Patients were also excluded if they had
minor trauma and a hard collar was not applied, on the
assumption that this indicated that a significant c-spine

injury was not of concern. Data collected included de-
mographic information, date and time of presentation to
ED, mode of transport to ED, injury cause, CCR eligi-
bility criteria, whether or not a hard collar was applied
and by whom as well as total duration of application in
the ED, whether an x-ray was ordered and the result. A
significant injury was defined as a fracture, dislocation,
or ligamentous instability of the cervical spine identified
by x-ray or computed tomography (CT) scan. Duration
of neck immobilization by hard collar was calculated as
the difference between the recorded time of application
and time of removal of hard collar, both routinely doc-
umented by paramedics in the pre-hospital setting and
nursing staff in the ED. Ten percent of the records were
independently reviewed by a second researcher to assess
inter-observer reliability of data collection.

Over a 2-month period, staff were educated in groups
and individually about the CCR and its application. In
addition, staff were provided with a reminder card con-
taining the CCR and exclusion criteria, which attached to
their identification badge. The CCR was formally
adopted as ED policy for the assessment of potential
neck injuries on 1 November, 2002.
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Figure 1. Derivation of before sample.
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