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• A practice improvement programme to monitor the use of the Canadian C-spine Rule (CCR) 45 

by emergency room charge nurses and compare their assessments with those of physicians.  46 
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• An overview of challenges and key elements to take into account when training charge nurses 47 

to use the CCR to facilitate the safe removal of cervical collars in the alert, orientated, low-48 

risk adult trauma patient. 49 

• Appropriate training and clinical coaching should accompany the implementation of CCR 50 

guidelines for nurse-led cervical collar removal in nonspecialized centers. 51 

 52 

Abstract 53 

Background: The Canadian C-Spine Rule is a clinical decision aid to facilitate the safe removal 54 

of cervical collars in the alert, orientated, low-risk adult trauma patient. Few healthcare settings 55 

have assessed initiatives to train charge nurses to use the Canadian C-Spine Rule. This practice 56 

improvement project conducted in a secondary trauma center in Canada aimed to: (1) train charge 57 

nurses of the emergency room of a secondary trauma center to use the Canadian C-Spine Rule; (2) 58 

monitor its’ use throughout the project period; (3) compare the assessments of the charge nurses 59 

with those of emergency physicians. 60 

Methods: The project began with the creation of an interdisciplinary team. Clinical guidelines were 61 

established by the interdisciplinary project team. Nine charge nurses of the emergency room were 62 

then trained to use the Canadian C-Spine Rule (three on each eight-hour shift). Canadian C-Spine 63 

Rule use was monitored throughout the project period, from June 1 to October 5, 2016.  64 

Results: The three aims of this practice improvement project were attained successfully. Over a 65 

five-month period, 114 patients were assessed with the Canadian C-Spine Rule. Charge nurses 66 

removed the cervical collar for 54 out of 114 patients (47%). A perfect agreement rate (114 out of 67 

114 patients, 100%) was attained between the assessments of the nurses and those of physicians. 68 
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Discussion: This project shows that the charge nurses of a secondary trauma center can use the 69 

Canadian C-Spine Rule safely on alert, orientated and low-risk adult trauma patients, as 70 

demonstrated by the agreement in the assessments of emergency room nurses and physicians.  71 

 72 

 73 

 74 

 75 

 76 

 77 

  78 
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Introduction 79 

From 2014 to 2015, more than 2.3 million Canadians were admitted to the emergency room 80 

(ER) for a trauma, a motor vehicle collision or an accidental fall 1. Even though traumatized patients 81 

present a risk of cervical spine (c-spine) injury, this risk is estimated to be less than 1% in alert, 82 

orientated and low-risk adult trauma patients 2-5.  83 

Description of the problem 84 

The majority of patients with a c-spine immobilization are admitted to the ER by ambulance 85 

on a backboard with a cervical collar, a temporary immobilization device to prevent neck 86 

movement 6.  Following the assessment of the triage nurse, patients are assigned to the various 87 

areas of the ER and kept immobilized until the ER physician performs a medical assessment and a 88 

c-spine radiography if necessary. This practice remains widely spread throughout the world, even 89 

though the evidence shows negative consequences 4,7. Indeed, a prolonged c-spine immobilization 90 

often has more negative consequences than benefits, such as repercussions on patients’ comfort 91 

and health 8-10. Moreover, a recent study found that as much as 38 % of c-spine radiographs were 92 

not indicated 11. The overuse of c-spine radiography when clearing c-spine injury utilizes valuable 93 

resources and induces undesirable radiation exposure 11-13.  94 

The Canadian C-Spine Rule (CCR) is a clinical decision aid to guide the removal of cervical 95 

collars and the use radiography in patients with low risk trauma 14. The CCR is applicable with an 96 

alert, cooperative and non-intoxicated clientele 4,15. The use of the CCR is widespread in medical 97 

clinical practice to determine the need to perform radiographs in patients with a risk of injury to 98 

the c-spine 16. However, the use of the CCR by nurses is recent in clinical practice. A few studies 99 

in this area generally point to a good acceptance of this practice as well as clinical outcomes 100 

equivalent to its use by doctors 8,17-19. The main area of concern is whether nurses in different 101 
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healthcare settings, such as the ER, have the clinical skills and necessary knowledge to use such 102 

guidelines in daily practice.  103 

Barriers  104 

Some barriers to the use of the CCR by nurses are documented in scientific literature 14. 105 

Frequently identified barriers include being too busy, lack of time, and excessive workload. Not 106 

receiving enough trauma patients to become comfortable using the CCR algorithm can be another 107 

difficulty encountered. Moreover, about a tenth of the nurses in the study of Clement, Stiell, Lowe, 108 

Brehaut, Calder, Vaillancourt, Perry 14 perceived a lack of support from the medical team. 109 

Physician support is indeed vital to reinforce the feeling that using the CCR is safe. However, 110 

nurses raise these negative elements far less often than positive ones 14,18. 111 

Available Knowledge 112 

 Originally proposed by Stiell, Wells, Vandemheen, Clement, Lesiuk, De Maio, Laupacis, 113 

Schull, McKnight, Verbeek, Brison, Cass, Dreyer, Eisenhauer, Greenberg, MacPhail, Morrison, 114 

Reardon, Worthington 4, the CCR has quickly become the most widely used clinical decision aid 115 

to assess the need to immobilize the c-spine of trauma patients and perform radiographs to assess 116 

the presence of fracture(s). A large prospective cohort study conducted among 8 283 patients 117 

compared the sensitivity of the CCR with the criteria of the National Emergency X-Radiography 118 

Utilization Study (NEXUS). The study showed the superior sensitivity of the CCR compared to 119 

the NEXUS (99.4% vs. 90.7%, P <0.001) 15. A systematic review supported these results 16. 120 

 The CCR is applicable only in stable patients with a Glasgow Coma Scale score of 15 out of 121 

15. This means that patients must open their eyes spontaneously, be able to obey instructions 122 

(motor function) and be orientated in regard to person, place, date, and time. The CCR is based on 123 
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three  high-risk criteria, five low-risk criteria, and the ability for patients to rotate the neck (see 124 

Figure 1). If the patient presents one of three high-risk criteria, immobilization should be 125 

maintained until the medical evaluation and x-rays. If the patient has any of the five low-risk criteria 126 

without any high-risk criteria, the clinician can remove the cervical collar and ask the patient to 127 

mobilize his neck. If the patient can turn his neck to 45 degrees right and left by himself, the cervical 128 

collar can be removed and the realization of radiographs is no longer necessary 11,14.  129 

 130 

Figure 1. The Canadian C-Spine Rule. 131 
 132 
a. Dangerous mechanism: fall from an elevation of ≥ 3 feet/5 stairs, axial load to head (i.e., diving), high risk motor 133 
vehicle collision (i.e., > 100 km/h, rollover, ejection), motorized recreational vehicles, bicycle struck or collision.  134 
b. Simple rear-end motor vehicle collision excludes: pushed into oncoming traffic, hit by bus/large truck, rollover, 135 
hit by high speed vehicle.  136 
c. Delayed: not immediate onset of neck pain. 137 
 138 

 Several strategies can be mobilized to facilitate nurses’ use of the CCR. First, the proactive 139 

support of the trainer(s) and the ER managers is seen as the main enabler for the use of the CCR 140 

by nurses 14. Second, it is important to form local leaders (or champions) to provide clinical support 141 

for nurses to use the CCR throughout the project 14. Third, working closely with the medical team 142 

of the project is also an important aspect in the success of the implementation of the guidelines. 143 

Finally, items such as reminders, posters and documents distributed to the ER nurses seem to have 144 

a positive effect on the use of the CCR 14.  145 

Specific aims   146 

This practice improvement project conducted in a secondary trauma center in Canada had 147 

three aims: (1) to train the charge nurses of the ER of a secondary trauma center on each shift to 148 

use the CCR to remove the cervical collar in the alert, orientated, low risk, adult trauma patient; 149 

(2) to monitor the use of the CCR throughout the project period; (3) to compare the assessments of 150 
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the charge nurses using the CCR to the assessments done by emergency physicians on the same 151 

patients. 152 

Methods 153 

This practice improvement project was conducted after a literature review over a 8-month 154 

period from February to October 2016. A timeline demonstrating the process is provided in Figure 155 

2. This paper is reported in accordance with the Standards for Quality Improvement Reporting 156 

Excellence (SQUIRE) 2.0 Guidelines 20. 157 

 158 

Figure 2. Timeline of the practice improvement project. 159 

  This project was conducted in a secondary trauma center in Quebec, Canada, defined as an 160 

establishment offering general surgical services, orthopedics, intensive care, and rehabilitation 161 

services 21. Since this was a practice improvement project, it was not submitted to a research ethics 162 

committee. However, it received the approval of the hospital board, the managers of the ER, the 163 

medical team of the ER and the nurses involved in the project. 164 

  The project was conducted in an ER in which approximately 100 nurses and 20 doctors 165 

work on day, evening and night shifts. In 2015–2016, the number of annual visits was 43 375. 166 

During this period, 698 individuals involved in motor vehicle accidents with cervical 167 

immobilization were admitted to the ER. In the same period, 358 multiple trauma diagnoses were 168 

received. In addition, 2 563 people were admitted for a fall. The large volume of patients at risk of 169 

injury to the c-spine and was one of the motivations for this project. 170 

Creation of an interdisciplinary team 171 

  The project began with the creation of an interdisciplinary team involving two nursing 172 
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managers, one ER physician, and two ER registered nurses. Project aims and the project 173 

methodology were collaboratively established by the project team.  174 

  The entire medical team of the ER was involved in the project as early as possible in order 175 

to maximize their commitment thereafter. The project team met all the physicians of the ER four 176 

months before the start of the CCR implementation with the clinical practice nurses. Meetings held 177 

with the medical team aimed to expose the clinical relevance of the project, justifying the 178 

involvement of nurses in the removal of cervical collars. In addition, the project team presented the 179 

project methodology and anticipated benefits. Finally, the project team gathered the comments and 180 

concerns of the medical team. Physicians were informed that their collaboration would be required 181 

to proceed with the coaching of nurses for the removal of cervical collars with the CCR guidelines. 182 

It was vital to ensure their cooperation for the successful use of the CCR by charge nurses in this 183 

project 14. 184 

Selection of the nurses on different work shifts 185 

  One of the concerns of the medical team was the selection of sufficiently skilled and 186 

experienced nurses so that the project could proceed safely. Existing scientific literature 187 

recommends the training of nurses with several years of experience to maximize the success of the 188 

project 14,18. Therefore, it was decided that the nine charge nurses of the ER, on day, evening and 189 

night shifts, would be trained to use the CCR during the first phase of the project. No charge nurses 190 

were left out of the project. 191 

Training the charge nurses to use the CCR 192 

  One ER registered nurse and one ER physician trained the nine charge nurses. The training 193 

lasted three hours and had the following aims: (1) to describe the clinical reasoning and the 194 
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justifications underlying the practice improvement project; (2) to explain to the charge nurses why 195 

they were selected; (3) to explain the aims of the practice improvement project; (4) to explain how 196 

and under which circumstances the CCR works; (5) to demonstrate how to use the CCR through 197 

simple clinical situations.  198 

Clinical use of the CCR by charge nurses 199 

  The clinical use of the CCR by the charge nurses began one week after the training. The 200 

practice improvement project was conducted over 5 months, from June 1 to October 5, 2016.  201 

  In order for all nurses of the ER to be informed of the project, a message was published in 202 

the weekly newspaper of the ER during the first week of the project. In this message, ER nurses 203 

were advised to refer patients with cervical collars to the charge nurses on different shifts. In this 204 

way, the charge nurses could assess the patients with cervical collars and use the CCR algorithm 205 

to decide if it was desirable to remove the cervical collar. Throughout the project, ER physicians 206 

validated each decision of the charge nurses to remove or not remove the cervical collars. The 207 

medical team also provided clinical coaching and answered questions from the charge nurses 208 

regarding the use of the CCR.  209 

Monitoring of the clinical use of the CCR use by charge nurses 210 

  We used a standardized and systematic approach to monitor the clinical use of the CCR by 211 

charge nurses throughout the project. For each patient with a cervical collar assessed by a charge 212 

nurse, a worksheet was completed and filed in a binder at the nursing station, as presented in Figure 213 

3.   214 

Figure 3. The worksheet used in the quality improvement project. 215 
 216 

 217 
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  These worksheets allowed the validating of the assessments performed by the charge nurses 218 

as well as close monitoring of the number of cervical collars removed according to the CCR. 219 

  Charge nurses consigned key elements to the nursing documentation: the respect of the 220 

CCR criteria; the physical assessment; the nature of the report to the physician or the physician’s 221 

assessment; and the decision to remove, or not remove the cervical collar.  222 

Results 223 

From June 1 to October 5, the charge nurses involved in the present project assessed a total 224 

of 114 patients with cervical collars with the CCR. The assessment of these 114 patients was 225 

consigned to the standardized form presenting the CCR criteria and to the nursing documentation. 226 

An ER physician also assessed every patient assessed by a RN in order to validate their assessment 227 

and their decision to remove the cervical collar.  228 

Of the 114 patients assessed, 54 (47 %) had their cervical collar removed following the 229 

assessment of the charge nurses involved. 230 

Since they did not conform to the criteria of the CCR, 60 patients out of 114 (53 %) kept 231 

their cervical collar following the assessment of the charge nurses. The criterion most frequently 232 

cited for not removing the c-spine immobilization was the age of patients in 28 % of instances 233 

(below 18 years old or over 65 years old). 234 

Of the 114 cases studied, two patients presented ambiguous or unspecified high-risk criteria, 235 

which after the nursing assessment, led to the maintenance of the cervical collar. These two cervical 236 

collars were removed after the medical examination, but the CCR training was very clear in stating 237 

that when there is doubt or discomfort about the application of CCR, it is preferable to keep the 238 

cervical collar. Hence, for these two patients, the physicians agreed with the nurses decision, based 239 
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on their protocol, but chose to remove the collar anyways. However, the physicians agreed with 240 

the nurses decision, based on their protocol, 100% of the time 241 

In sum, physicians agreed with the nurses’ decisions to remove or not remove the cervical 242 

collar in 114 out of 114 patients (100 %).  243 

Discussion 244 

  We achieved the three aims of our practice improvement project. First, we trained nine ER 245 

charge nurses to use the CCR to remove cervical collars in alert, orientated, low risk, adult trauma 246 

patients. Second, we monitored the use of the CCR throughout the project period. Third, we 247 

compared all the assessments of the ER charge nurses to the assessments of the ER physicians. Our 248 

results show that training experienced ER charge nurses to use the CCR is both feasible and safe. 249 

Key success factors were strong project leadership, the creation of an interdisciplinary partnership 250 

including all members of the medical team, the selection of experienced nurses to participate in the 251 

project, the appropriate training of charge nurses to use the CCR, and close monitoring of the 252 

outcomes of the project. 253 

  Approximately half of the patients (54 out of 114, 47%) had their cervical collar removed 254 

following the assessment of the charge nurse, underlining the potential benefits of implementing 255 

the CCR on a larger scale 4,17. This practice improvement project also illustrates how the use of the 256 

CCR by nurses can potentially affect the time patients spend on a stretcher before seeing an ER 257 

physician, the ER patient flow, and patient comfort 18.  258 

  It is important to note that ER physicians validated all assessments realized by charge nurses 259 

in the present project. A perfect agreement rate (100%) was attained between the assessments of 260 

the ER charge nurses and the assessments of the ER physicians. This rate is higher than what was 261 

observed in previous research 18. The positive results of this practice improvement project may be 262 
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explained by the selection of highly experienced charge nurses and the extensive clinical coaching 263 

on the correct use of the CCR.  264 

  The charge nurses raised some issues during this practice improvement project which could 265 

inform clinical practice and future projects. First, some of the charge nurses trained to use the CCR 266 

were apprehensive about its application in clinical practice. Some of the concerns raised in the 267 

scientific literature 14,22, such as doubts regarding the safety of the algorithm and the manipulations 268 

to be carried out, sometimes hampered the application of the CCR by the nurses in this project. 269 

Second, charge nurses sometimes felt the process of cervical collar removal with the CCR was 270 

time-consuming, particularly when it came to validating their clinical impressions with an ER 271 

physician and documenting the cervical collar removal in their notes. This is partially explained in 272 

our project by the necessity to validate the assessment made with an ER physician, which would 273 

not be necessary in daily practice when the CCR would be implemented. Regarding the nursing 274 

documentation of the CCR, nursing managers should consider how to standardize and systematize 275 

the way nurses document their assessments and decisions regarding cervical collar removal.  276 

  The next step of the present practice improvement project is to develop a plan to determine 277 

how and when the other ER nurses will be trained to use the CCR for cervical collar removal. 278 

Indeed, in this project, we only included experienced charge nurses for safety reasons. However, 279 

questions arose regarding the training of other nurses working in the triage area, the trauma room, 280 

and the ambulatory area of the ER. The scientific literature on this subject is not entirely clear, with 281 

some studies recommending the training of only triage nurses, and other studies expanding the use 282 

of CCR to a wider nursing population 14,19. 283 
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Implications for Emergency Nursing 284 

This paper contributes a practice improvement program to monitor the use of the CCR by ER 285 

charge nurses and compare their assessments with those of physicians. It provides an overview of 286 

challenges and key elements to take into account when training charge nurses to use the CCR to 287 

facilitate the safe removal of cervical collars in the alert, orientated, low-risk adult trauma patient. 288 

It also highlights that appropriate training and clinical coaching should accompany the 289 

implementation of CCR guidelines for nurse-led cervical collar removal in nonspecialized centers. 290 

We believe that when the evidence will build towards the benefits of Canadian C-Spine Rule 291 

use, in terms of increased patient comfort and satisfaction, decreased ER admission times and 292 

decreased imaging, physicians and emergency department managers will work towards developing 293 

standing orders for trained nurses to remove c-spine collars for patients meeting CCR criteria. 294 

Conclusions 295 

  This practice improvement project showed that the charge nurses of a secondary trauma 296 

center can safely use the CCR for cervical collar removal. Moreover, ER charge nurses achieved 297 

similar results to ER physicians when using the CCR algorithm. The ER nurses and the medical 298 

team demonstrated great interest and engagement in the project. Strong positive leadership from 299 

the managers of the ER allowed for the optimization of project progression.  300 

  Health care organizations can use the results of this practice improvement project to 301 

develop programs aiming to train and coach ER nurses to use the CCR guidelines.  302 

 303 

  304 
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Figure 1. The Canadian C-Spine Rule. 371 
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Figure 2. Timeline of the practice improvement project. 378 

 379 
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Figure 3. The worksheet used in the quality improvement project. 383 
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