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2. Clinical Protocol 

This clinical protocol outlines the process and procedure for appropriate and timely assessment, clearance and 

admission pathway for the adult blunt trauma patient, aged 16 years and older, with a suspected cervical spine 

injury at designated THS level 4 and greater trauma hospitals.  

Key Points 

1. All suspected cervical spine injuries are managed with full spinal motion restrictions until cleared in 

accordance with this protocol.  

2. Clearance of the cervical spine should occur at the earliest, safest time to do so. 

3. Clearance includes necessary assessment, documentation of clearance status, and documentation of a 

management plan. 

4. Assessable patients who meet clearance criteria may be cleared by suitably trained medical staff, with 

oversight of their supervising consultant clinicians. 

5. Non-assessable patients may only be cleared by consultant medical staff, or authorised delegate, 

following a clinical assessment and review of a Consultant Radiologist verified multi-detector computed 

tomography (MTCT) report demonstrating normal anatomy. 

6. If a practitioner is unable, unclear or unsure of the clearance of the cervical spine, the cervical spine 

should not be cleared, and spinal motion restrictions remain in place. 

Rationale 

It is estimated that around 2% of blunt trauma patients suffer a cervical fracture or dislocation, with 

approximately 40% of these patients sustaining a concomitant spinal cord injury (Ertel, 2016). Despite this 

rather low incidence, motion restriction of the cervical spine following blunt trauma continues to be a 

fundamental principle of both prehospital and acute trauma care (RACS, 2016). However, research has shown 

that the use of spinal motion restriction in patients without a cervical spine injury adds significant risk and 

complications, and can even cause harm (Duane, 2016). Therefore, after all immediately life-threatening 

injuries have been addressed, clearance of the cervical spine remains one of the most critical subsequent steps 

in management and treatment of the trauma patient (Inaba, 2016; Ertel, 2016). Indeed, it has been 

demonstrated that of those patients who survive the event precipitating a spinal cord injury (SCI), the greatest 

risk of mortality is from associated complications, including those as a result of spinal motion restriction, and 

not the SCI itself (Stricsek et al., 2016). 

While the effects of spinal injuries are severe, medical care providers should provide the appropriate care that 

will restrict injuries to the spinal cord while also not producing any adverse events. Treatment choices should 

be guided by evidence, and selected following the performance of both an adequate risk and patient 

assessment (Stanton et al., 2017). 

Cervical spine clearance protocols have been shown to be an effective tool in reducing the number of missed 

injuries, limiting unnecessary radiological imaging, expediting time of collar removal and cervical spine 

clearance, lowering complication rates from prolonged motion restriction, and lowering the overall costs of 

evaluating a patient with a potential cervical spine injury (Pannu, Shah & Herman, 2017). The importance of a 

robust, evidenced-based and up-to date cervical spine clearance protocol is an essential component to any 

high-level trauma centre (RACS, 2016). 
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This guideline for spinal clearance was developed in accordance with the latest evidence-based literature and 

recommendations, including those from the American Association of Neurological Surgeons, Western Trauma 

Association, and the Eastern Association for the Surgery of Trauma (EAST). National protocols and guidelines 

were also reviewed and incorporated as part of this process. This guideline is the result of a collaborative 

working group including representatives on the Royal Hobart Hospital Trauma Committee, including specialist 

input from Emergency Medicine, Neurosurgery, General Surgery, Radiology and Intensive Care. 

Definitions  

Spinal anatomy 

There are thirty-three vertebrae that make up the vertebral column. These vertebrae are divided into 5 

sections. 

These consist of (Netter, 2014): 

 Cervical – 7 vertebrae (C1-C7) 

 Thoracic – 12 vertebrae (T1-T12) 

 Lumbar – 5 vertebrae (L1-L5) 

 Sacrum – 5 fused vertebrae 

 Coccyx – 4 often-fused vertebrae 

Spinal injury 

Major trauma patients are considered to have a sustained a cervical spine injury until proven otherwise (Curtis 

& Ramsden, 2015). A spinal injury can involve damage to the vertebral column or cord independently, or can 

involve both together. A cervical spine injury includes: 

 Skeletal Fractures 

 Subluxation or dislocation injuries 

 Locked facet injuries 

 Intervertebral disc injuries 

 Spinal ligamentous injuries 

 Spinal cord injuries. 
 
If significant vertebral injury is found/suspected, consider concomitant vascular (carotid or vertebral) or bony 
injuries. 
 
Spinal cord injury types 
 

 Spinal cord injured person: an individual with a definitive neurological impairment due to trauma or 
disease of the spinal cord. 

 Complete lesion: This term is used to define injuries where no sensation or motor activity is preserved in 
the lowest part of the spinal cord (S4/5) and there is not motor function at least three levels below the 
cord injury. 

 Incomplete lesion: This term is used to define injuries where there is some preservation of sensation 
and/or voluntary movements below the level of the spinal cord injury. 
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Level of injury and extent of paralysis: 

C4 injury – Tetraplegia: results in complete paralysis below the neck 

C6 injury – Tetraplegia: results in partial paralysis of hands and arms as well as lower body 

T4 injury – Paraplegia: results in paralysis below the chest 

L1 injury – Paraplegia: results in paralysis below the waist. 

 

Figure 1. 

 

From Spinal Cord Injury Centres of the United Kingdom and Ireland, 2015 

 

Spinal fracture types  

 Compression – severe compression of the vertebral body in the anterior portion of the spine. 

Compression injuries can cause delayed instability of the spine 

 Wedge-compression – single endplate fracture with no involvement of the posterior vertebral body. 

 Split – a compression fracture involving endplates but no posterior vertebral body involvement. 

 Burst – severe compression of the vertebral body that spreads the margins in all directions and results 

from a high energy force. An incomplete burst involves only 1 endplate but disruption of the posterior 

wall. A complete burst fracture involves posterior wall and both endplates. A burst fracture with little 

posterior element disruption might cause delayed instability of the spine. One that completely disrupts 

the posterior elements can cause immediate instability. 

 Chance – typically, a transverse split in the spinal column in the posteroanterior direction, beginning 

with the spinous process and extending through the pedicles and vertebral body. A Chance-type 

fracture involving ligaments can cause malalignment and immediate spinal instability; if the Chance 

fracture is of a bony element and no malalignment is present, instability can occur but is delayed. 

 Fracture dislocation – along with a fracture, 1 or more vertebrae are moved significantly. Typically 

involves all spinal columns and leads to extreme spinal instability. 

 Translation – displacement or dislocation of the vertebral column. 
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 Major – break in the pedicles, lamina, or part of the vertebral body. Major fractures can cause instability 

of the spine and risk of spinal cord injury. 

 Minor – fracture restricted to posterior elements of the spine, such as spinous processes and facet 

joints. 

 Stable – cause no deformity or neurologic damage. 

 Unstable – cause disruption of 2 to 3 vertical columns and make it difficult for the spine to handle loads. 

 

Spinal clearance 

Spinal clearance should occur at the earliest, safest time to do so, and only occurs when the relevant clinicians 

have determined that no significant injury exists. This is only achievable after a comprehensive, and sometimes 

serial, physical examination, and/or review of reported adjunctive radiological imaging as appropriate. 

Spinal clearance is a three step process 

Step 1: assessment, both clinical and/or radiological 

Step 2: documentation of the clearance status 

Step 3: management plan selection  

Step 1: Assessment 

 Application of the appropriate clinical decision rules for the relevant clinical setting, either clinically 

assessable or non-assessable/obtunded 

 Algorithms specify the clearance process and/or roles to be applied in each clinical context 

 Personnel able to clear the spine will depend on index of suspicion for a significant injury. Patients will 

be determined as either low risk or high risk of injury according to the following criteria. 

 Low risk patients 

o Those patients whom are THS Modified NEXUS negative and have ≥45° neck range of motion. 

o Can be cleared by appropriately trained junior staff (post consultation with most senior 

supervising physician) 

 High risk patients 

o Those patients whom are THS Modified NEXUS positive or have <45° neck range of motion. 

o Must be cleared at Consultant and/or suitably trained authorised delegate level. 

o Non-assessable and/or obtunded blunt trauma patients.  

o Must have Consultant Radiologist review images, and Consultant-led physical examination 

within 12hrs of imaging before clearance can occur.   

Step 2: Documentation 

 Spinal clearance status for both the cervical and thoracolumbar spine MUST be clearly documented in 
the patient’s clinical record on the appropriate form (Assessable or Non-assessable Spinal 
Clearance and Management Chart (in draft). 

Step 3: Management Plan 

 Specify care requirements on discharge or admission on the corresponding spinal clearance and 

management chart. 

 Documentation must specify the use or removal of, including identification of type, cervical collar 

and/or other spinal motion restriction devices. 

 If position restrictions are required due to other injuries i.e. pelvic fracture, clear instructions of these 

should also be documented. 
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THS Modified NEXUS Criteria 

Inclusion Criteria: 

 All assessable patients presenting with blunt trauma to the cervical spine 

Exclusion Criteria: 

 Penetrating Trauma 

 Delayed  trauma presentation (>48 hours) 

 Insufficient information obtained to correctly apply the THS Modified NEXUS Criteria 

Clearance Criteria: 

Altered Mental Status 

Altered mental status is present if any of the following criteria is met: 

 Glasgow Coma Scale score of 14 or less 

 Disorientated to person, place, time, or events 

Patients with neither of these criteria are classified as having a normal mental status. 

Evidence of Intoxication 

Patients are considered intoxicated if they have either of the following: 

 Evidence of intoxication on physical examination or clinical history. 

 A positive alcohol/drug result obtained from either laboratory or breathe analysis that is 
determined to effect mental alertness. 

Focal Neurologic Deficit  

A focal neurological deficit is present if any of the following criteria is met: 

 Delayed or inappropriate response to external stimuli 

 Any focal deficit on motor or sensory examination 

Significant Distracting Injury  

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

Examples from the literature include: 

 Significant injury to torso and/or above 

 Positive eFAST scan  

 Large burns 

 Any other injury producing acute functional impairment. 

Altered Midline Cervical Spine Tenderness 

Midline posterior bony tenderness is present if the patient complains of pain on palpation of the posterior 
midline neck from the nuchal ridge to the prominence of the first thoracic vertebra, or any cervical spinous 
process 

Altered Restriction of Active Neck Rotation to less than 45° 

Any patient that is unable to actively rotate their neck 45 degrees horizontally to the left and right should 
not undergo clinical clearance.  
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Radiological findings that do not preclude spinal clearance 

Not all spinal injuries will result in harm to the patient. As such, on occasion, spinal clearance will occur despite 

the existence of a confirmed injury on appropriate imaging, where the injury is considered stable and to be 

clinically insignificant.  

Such injuries may include (Ackland, 2011): 

 Isolated spinous process fractures not involving the lamina 

 Wedge compression fracture with loss of vertebral body height of less than 25% 

 Type 1 odontoid fracture 

 End-plate fracture 

 Isolated transverse process fracture not involving the facet 

 Trabecular bone injury 

 Osteophyte fracture, excluding corner or teardrop fractures 

 Isolated avulsion without associated ligamentous injury 

The decision on whether to treat the injury, however, rests with the RHH Spinal Service. 

 
Cervical collars and spinal motion restrictions 

A cervical collar is an orthopaedic device used to physically and consciously acknowledge the potential for 

cervical spine injury. Although available devices may limit movement within the C-spine, no device has been 

shown to immobilise it completely (Hood & Considine, 2015). As such, the use of the term spinal 

immobilisation has been replaced with spinal motion restriction (Tatum et al., 2017). Spinal motion restriction 

is not without its own risks and burdens of care. Management and treatment choices should be guided by 

evidence, and selected following the performance of an adequate risk and patient assessment. (Stanton et al., 

2017).  

Cervical collars include: 

 Soft (foam collar) 

 Semi-rigid (Philadelphia Collar; Miami J Collar) 

 Rigid (extraction collar) 

Spinal motion restrictions includes: 

 Supine or lateral positioning in anatomical alignment with wedge support 

 Head holding and cervical collar use until cervical spine is cleared of injury 

 Log rolling until thoracolumbar spine is cleared 

 No pillow under patients head 

 Mobilisation in collar when thoracolumbar films are cleared e.g. semi-recumbent positioning. 

See Care of the Patient with Spinal Motion Restrictions (Spinal Precautions) (In Draft) 

Assessment and Intervention 

Clinical Decision Rules (CDRs) 

Risk assessment, through the application of validated clinical decision rules, to inform either imaging or 
clearance of patients with potential cervical spine injury, is a necessary step in the overall assessment of 
trauma patient care (Lawner & Parker, 2016).  

 

This step helps reduce inappropriate use of diagnostic imaging in situations where findings are highly unlikely 
to result in a net benefit to the patient, and is an important way to reduce waste and improve the quality of 
care (RANZCR, 2015).  
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There are two level 1 evidence-based clinical decision rules for cervical spine assessment; the Canadian C-
Spine Rule (CCR) and the National Emergency X-radiography Utilisation Study (NEXUS).  

These validated rules are used to assist clinicians in distinguishing low-risk patients that do not require 
imaging of the cervical spine post blunt trauma (Hoffman et al., 2000; Lawner and Parker, 2016; Lukins 
et al., 2015; Stiell et al., 2001; Kornhall et al., 2017).  

 

THS sites use a modified Nexus low-risk criteria in the assessment and clinical clearance of the 
cervical spine (see Assessable Spinal Clearance and Management Chart (In Draft) 

 

NEXUS low-risk criteria 

NEXUS remains the most widely utilised CDR for cervical spine clearance (Lawner & Parker, 2016; Morrison & 
Jeanmonod, 2014), including Australian major trauma services and systems (Victoria, NSW, Queensland), 
mostly due to its simplicity. Its sensitivity is reported between 0.83-1.00 and specificity ranged from 0.02-0.46, 
whilst it has a negative likelihood ratio of 0.19-0.41 (Michaleff et al., 2012). 

 

THS Modified (hybrid) NEXUS low-risk criteria 

This includes the original five Nexus low-risk criteria with the additional criterion of active neck rotation 
(selected from the Canadian C-Spine Rules (CCR)), demonstrated to improve sensitivity and specificity of 
cervical spine injury detection (Anderson et al., 2010), and consistent with current practice at Australian major 
trauma centres (Ackland, 2011; Queensland Health, 2016).  This is also a recommended modified criteria 
supported by both the British Trauma Society and the Eastern Association for the Surgery of Trauma (British 
Trauma Society, 2002; EAST, Como et al., 2009) 

 altered mental status 

 evidence of intoxication 

 focal neurologic deficit 

 significant distracting injury 

 midline cervical spine tenderness, and… 

…If all five of these criteria are satisfied, clinical examination can proceed 

 Restriction of active neck rotation to less than 45°. 

If the assessment is “no” to all above criteria, the neck is deemed clinically “cleared”. 

If the assessment is “yes” to any criteria, the cervical spine cannot be clinically cleared at that time. 

 

Canadian C-Spine Rule 

The CCR has a sensitivity of 0.90 to 1.00 and specificity of 0.01 to 0.77 (Michaleff et al., 2012). The only direct 
comparison study of these two tools found that the CCR appeared to have better diagnostic accuracy in 
selected patients (Stiell et al., 2003). CCR potential benefits include mechanism, concern regarding age related 
risk, range of motion testing. CCR does not consider intoxication with alcohol and/or drugs. Limitations in its 
application are its complexity, significant exclusion criteria, many of which may be unknown at time of trauma 
presentation, which either mandates imaging, or the application of NEXUS criteria (Royal Australian and New 
Zealand College of Radiology, 2014).  

CCR exclusion criteria are: 

 Pregnant patients 

 Those with abnormal vital signs 

 Those with pre-existing cervical spine abnormity 

 Those with pre-existing ankylosing spondylitis 

 Those with pre-existing rheumatoid disease 

 Those that have sustained previous spinal injuries 
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Do not request imaging of the cervical spine in trauma patients, unless indicated by a validated 
clinical decision tool (Choose Wisely Australia, 2016). 

 

Cervical collars and spinal motion restriction 

There is an overall lack of evidence for the efficacy of spinal motion restriction in the prevention of secondary 

spinal cord injury (SCI), particularly through use of rigid cervical collars (Sundstrom et al, 2014; Oto et al., 2015; 

Manoach et al. 2007). There is evidence however that cervical collars, particularly rigid collars, and prolonged 

spinal motion restriction can lead to significant complications and morbidity (Sparke, Voss & Benger, 2013; 

Davies, Deakin & Wilson, 1996; Hunt, Hallworth & Smith, 2001; Quinn & Enraght-Mooney, 2015). Moreover, 

patients admitted to an Intensive Care Unit (ICU) are a very high risk groups, with studies showing a three-fold 

increase in the incidence of collar-related decubitus ulceration than those patients admitted to non-ICU areas 

(Ackland, Cooper, Malham & Kossmann, 2007). 

Complications of cervical collars and prolonged motion restriction include: 

 Patient discomfort (Hood & Considine, 2015; Karason, 2014) 

 Pressure ulcers and tissue necrosis (Ham et al , 2014; Sparke, Voss & Benger, 2013, Sparke et al, 2013) 

 Increased intracranial pressure (Stone et al., 2010; Karason, 2014; Stanton et al., 2017) 

 Increased neck Pain (Lerner, 1998; Leonard et al., 2012; Conner et al., 2013; Bledsoe, 2015) 

 Causing/worsening SCI (e.g. in ankolosing spondylitis) (Thumbikat et al, 2007; Clarke, James & Munkasy, 
2010). 

 Impaired ventilation and airway maintenance (Sundstrom et al., 2014; Ertel et al., 2016; Stone et al., 
2010) 

 Aspiration risk (Zideman et al, 2015; Tatum et al, 2017) 

 Masking of neck/occipital injuries (Ala’a et al, 2015) 

 Separation of C1 and C2, and high spinal cord stretching (Ben-Galim et al., 2010; Bledsoe, 2015) 

 Increased movement of unstable fractures (Sundstrom et al., 2014; Lador, Ben-Galim & Hipp, 2011) 

 Poor application and sizing (Kreinest et al., 2015; Bell et al., 2009)  

 Deep venous thrombosis (Allen et al., 2016; Sykes et al., 2016) 

 

Due to the significant risk of these adverse events and lack of efficacy, the use of rigid cervical 

collars is not recommended in THS hospitals. 

Key Points: 

 Care in management of the cervical spine includes manual stabilisation, positioning in a comfortable 
position and use of head blocks or soft collars. Strapping of the head should be avoided. 

 All conscious patients should be coached to reduce neck movement where possible. 

 For all patients with a suspected spinal injury a minimal handling strategy should be observed. 

 All patients with an isolated penetrating injury without neurologic deficit should not undergo spinal 
motion restriction. 

 Spinal stabilisation should never delay or preclude life-saving intervention. 

 Patients should be transferred off any hard surface stretcher systems as soon as reasonably possible. 

 Vomiting is common following spinal cord injury. Fully operational suction equipment should be 
available at all times. 

 Management of the vomiting patient with a spinal cord injury should also include administration of an 
appropriate anti-emetic and gastric decompression via an intragastric tube. 
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Cervical collar for suspected cervical spine injury WITHOUT neurologic deficit 

ALL patients with a suspected cervical spine injury, in the absence of neurological findings on clinical exam, 

should be placed into a soft (foam) cervical collar. 

The use of soft (foam) cervical collars is advocated in this patient group to help mitigate many of the known 

risks, burden and adverse effects caused through rigid cervical collar use, whilst still providing a comparable 

level of restriction in active cervical range of motion to rigid collars (albeit poor to poor/moderate respectively) 

(Holla et al., 2016; Miller et al. 2010; Bledsoe, 2015).  

The application of a soft collar in this patient group provides both a visual and physical cue to the patient as 

well as staff that the cervical spine has not been cleared, and to continue and maintain spinal motion 

restriction principles (log roll with inline stabilisation +/- sandbags) until further investigations and subsequent 

management plans. 

Note:  

 Stable and Cooperative trauma patients, even if meeting clinical decision rules for imaging, do not 

require mandatory spinal motion restriction or cervical collar application (Blackman & Benger, 2009).  

 

Cervical collar for suspected or known cervical spine injury WITH neurologic deficit 

ALL patients with a suspected cervical spine injury with neurologic deficit on clinical exam, or confirmed 

cervical spine injury on imaging, should be placed into a Philadelphia collar and urgent Neurosurgical consult 

should take place. 

Philadelphia collars are a 2 piece semi-rigid foam collar, and covers more area than both a soft or rigid collar 

(Hawkinson, 2016; Ghorbani et al., 2016), and have been demonstrated to significantly reduce cervical active 

range of motion (Ghorbani et al., 2016). As such, they are a useful spinal motion reduction device in those with 

confirmed pathology until neurosurgical advice and input (Ghorbani et al., 2016). 

Note:  

 In cases in which the risk of maintaining cervical spine motion restriction outweighs the potential 

benefit, a clinical decision is indicated. This includes those patients where behavioural and/or 

intoxication constraints may advocate for a ‘do less – keep them safe’. However, if the patient’s 

condition tolerates the placement of a cervical collar, a methodical and evidence-based approach 

(outlined herein) should be taken in the clearance of the cervical collar. 

 Philadelphia collars can only be fitted by either Orthotic Prosthetic Service staff or by THS accredited 

staff that have completed the Confirmation of Competence Program. (See Orthotic Prosthetic Services 

Tasmania On-call Services and Competence Program Protocol). 

 

Airway management options in suspected spinal injury 

Patients with known or suspected cervical spine injury may require emergent airway protection 

manoeuvres/interventions, including intubation and ventilation, for airway protection, or to facilitate 

controlled mechanical ventilation.  

Risks and concerns include the potential for difficult or failed intubation, clinical deterioration during the 

airway manoeuvre (including aspiration, hypoxia, hypotension, bradyarrhythmias, cardiac arrest), or direct 

secondary spinal cord injury through excessive movement at the injury site. 
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A single approach to definitive airway management cannot be recommended. All airway interventions may 

cause some spinal movement (Kilic et al., 2013; Swain et al., 2017) of uncertain clinical significance (Austin, 

Krishnamoorthy & Dagal, 2014; Swain et al., 2017). Spinal injuries exhibit significant heterogeneity (Austin, 

Krishnamoorthy & Dagal, 2014). Airway management in trauma patients with suspected or confirmed cervical 

spine injury requires expert clinical decision making and technical execution. Significant airway assessment and 

management expertise is required to avoid adverse events. Regardless of the means of securing the airway, 

spinal motion restrictions should be preserved. 

 

Manual in-line stabilisation 

The use of manual in-line spinal stabilisation techniques during airway management procedures for all trauma 

patients with suspected cervical spine is routine. Cervical collars create limitations in patient’s mouth opening 

and airway position (Goutcher & Lochhead, 2005), and so wherever possible, the anterior section of the 

cervical collar should be released/removed, and a manual in-line stabilisation (MILS) technique should be 

performed to minimise cervical movement (Jung, 2015). MILS of the cervical spine is achieved by an 

appropriately trained person using the fingers and palms of both hands to stabilise the patients occiput and 

mastoid processes in a neutral position from either above the head, or across the chest, to gently counteract 

forces of airway intervention (Austin, Krishnamoorthy & Dagal, 2014) (see Care of the Patient with Spinal 

Motion Restrictions (Spinal Precautions) (In Draft). The MILS method is the best way to effectively limit the 

movement of the cervical spine at the lowest cost (Jung, 2015). 

 

Clinical Management Guidelines (Adult) 

1. Awake, asymptomatic patients  

Asymptomatic patients are those whom are without midline tenderness on palpation, have a normal 

neurological examination, are without an injury detracting from an accurate evaluation and whom is able to 

complete a functional range of motion examination (Walters et al., 2013). Awake patients must not be 

intoxicated or have altered consciousness.   

In this patient group, follow CDRs and pathway on the Assessable Spinal Clearance and Management Chart (in 

draft). If there is no indication for imaging then the cervical collar should be removed and cervical spine 

cleared (Hoffman et al., 2000; Stiell et al., 2006; Walters et al., 2013). Clearance status should then be clearly 

documented in the patient’s clinical record on the appropriate form (Assessable or Non-assessable Spinal 

Clearance and Management Chart (in draft) 

 

2. Awake, symptomatic patients without neurologic deficit on clinical examination 

In patients that do not meet clinical clearance criteria, Level 1 evidence affirms that a MDCT should be 

performed (Patel et al., 2015). MDCT is now considered the gold standard imaging modality for cervical spine 

evaluation and should be the first line investigation for cervical spine imaging (Ryken, 2013; Griffen, 2017; 

Inaba et al., 2016; Lukins et al., 2015; NICE, 2016; Patel, 2015).  

These patients should be placed in a soft (foam) collar, and remain under spinal motion restriction until 

cervical spine MDCT.  

A consultant level assessment and decision may determine to perform plain cervical spine radiography in 

selected cases only, where the clinician has determined benefit in that instance to outweigh risk.  
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If cervical spine MDCT findings are abnormal (signs of disc of bony injury, moderate to severe spinal disease, 

ligamentous injury), the patient should remain with spinal motion restrictions, and have a Philadelphia collar 

fitted (Inaba et al., 2016; Lukins et al., 2015; NICE, 2016; Patel, 2015). These patients must be discussed with 

the Neurosurgical team. 

If cervical spine MDCT findings are normal, and there is no remaining high clinical suspicion of cervical injury, 

the cervical collar should be removed and the cervical spine can be cleared (American Association of 

Neurological Surgeons, 2013; Inaba et al., 2016; Lukins et al., 2015; NICE, 2016; Patel, 2015). 

Magnetic Resonance Imaging (MRI) is not necessary to clear the cervical spine in patients that remain 

symptomatic providing they have no neurological deficit on examination and a negative MDCT scan (Patel et 

al., 2015; Vera et al., 2017).  

Plain film radiography has a low sensitivity for cervical spine injuries, with documented rates of “missed 

clinically significant cervical spine injury” of more than 50% in some cases (Lawner & Parker, 2016), and 

“inadequate and required repeat imaging” rates of between 37% and 72% (Vera, 2017). In their meta-analysis, 

Holmes and Akkinepalli (2005) found a pooled sensitivity for cervical spine injury on plain film imaging of 52% 

compared to 98% on cervical spine CT, whilst another systematic review found that unstable cervical spine 

injuries were missed in up to 17% of all patients on plain film imaging (Como et al., 2009).  

Routine plain cervical spine radiography is not recommended and must be reserved for those institutions 

where CT is unavailable (American Association of Neurological Surgeons, 2013; Inaba et al., 2016; Lukins et al., 

2015; NICE, 2016; Patel, 2015; Vela et al., 2017). 

 

3. Awake, symptomatic patients with neurological deficits on clinical examination 

All patients that are found to have neurological deficit on clinical exam should be fitted with a Philadelphia 

collar and remain under strict spinal motion restrictions. These patients must be discussed early with the 

Neurosurgical team. 

MDCT cervical spine should be performed as a priority in this patient group. 

 

4. Non-assessable/Obtunded patients 

In the patient that is unable to comply with a full assessment (ie. due to intoxication/behaviour/multiple 

injuries/intubated), and have no focal neurologic deficit on limited clinical exam, a soft (foam) collar and spinal 

precautions are to be applied, and a MDCT cervical spine must be performed. All MDCT of the cervical spine in 

this patient group must have the report verified by a Consultant Radiologist within 12hrs of the initial scan. If 

the patient is found to have a focal neurologic deficit, a Philadelphia collar must be fitted.  

If the MDCT is negative for an acute cervical spine injury, a repeat clinical assessment by a Consultant and/or 

authorised delegate should be performed. If no significant concern for occult cervical spine injury remains, the 

cervical collar can then be removed and the cervical spine can be radiologically cleared (Badhiwala et al., 2015; 

Patel et al., 2015). There is a best-case 0% cumulative literature incidence of unstable C-spine injuries after a 

negative initial imaging result with a cervical spine MDCT (Patel et al., 2015).  

If the MDCT is positive for an acute cervical spine injury, a Philadelphia collar must be applied, and they are to 

remain under strict spinal precautions (Lukins et al., 2015). All patients with neurological deficits must be 

consulted with the Neurosurgical team. In these patients, a MRI may be useful. 

The use of sandbags and/or other collar alternatives for non-invasive cervical spine motion restriction may be 

used in conjunction with, or upon removal of, the cervical collar as clinically and radiological indicated above.  
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Indications for MRI 

MRI has a role in the diagnosis, management and treatment of those with suspected and/or confirmed spinal 

cord injury in selected patients only. 

Routine adjunctive imaging such as MRI after a negative MDCT scan increases the number of low-value 

diagnoses, places patients with multiple injuries at risk by additional movements outside of safe clinical spaces, 

is of high cost, and at best results in the same clinical action of collar removal (Patel et al., 2015; Malhotra et 

al., 2017; Ertel et al., 2016). As such, routine adjunctive MRI in cervical spine clearance protocols, particularly 

in the non-assessable/obtunded patient, is considered inappropriate (Patel et al., 2015; Ertel et al., 2016; 

Harrison & Ostlere, 2004; Ghanta et al., 2002; Plackett et al., 2016). 

MRI is recommended if: 

 There is neurological deficits on examination (Vela et al., 2017; Maung et al., 2017; Patel et al., 2015; 

Inaba, 2016; Lukins et al., 2016). 

 There is a reported abnormal MDCT or persistent physical examination findings where there is ongoing 

clinical suspicion of injury. 

 There is moderate-to-severe spinal degenerative disease on CT (Wongwaisayawan, Suwannanon & 

Kaewlai, 2013; Vela et al., 2017).  

An MRI of the cervical spine should not be ordered without Neurosurgical consultation and/or review. 

 

Retrieval and Inter-hospital Transfer Guidelines 

The Tasmanian State Trauma Service recommends the appropriate, early coordinated retrieval and transfer of 

all major and polytrauma patients with a highly suspected or confirmed spinal injury to the Royal Hobart 

Hospital (RHH). For all patients with a confirmed/suspected spinal injury, direct consultation with the 

Neurosurgeon on call at the level 6 trauma service must be included in this process. 

Ambulance Tasmania (AT) is the primary custodian and provider for retrieval and inter-facility transfers within 

Tasmania. Once the patient is identified as suffering from a spinal injury requiring management, early 

activation of the retrieval/transfer process is crucial.  

The process for this is: 

Call 1300 558 329. 

Fax through Interhospital transfer request form to (03) 62 117 296. 

 

3. Process 

Assessment 

3.1 Patient presents with a suspected spinal injury 

3.2 Refer to either the Assessable or Non-assessable Spinal Clearance and Management Chart (in draft). 

3.3 Conduct a risk assessment and clinical examination for cervical spine injury.   

3.4 Apply the below modified NEXUS based criteria to determine level of clinical risk for cervical spine injury.  

 Altered mental state 

 Evidence of intoxication with alcohol or drugs 

 Focal neurological deficit on examination 

 Significant distracting injury 
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 Midline cervical tenderness on palpation 

 Restriction of neck movement to less than 45° 

3.5 If ALL Modified NEXIUS criteria are negative, and the treating physician has no other concerns regarding 

likelihood of cervical spine injury post clinical exam, the cervical collar may be removed (if already applied) 

and the cervical spine cleared. This must be clearly documented in the patient’s clinical record on the 

appropriate form (Assessable or Non-assessable Spinal Clearance and Management Chart (in draft), and 

must include the date and time of clearance and signature and designation of clearing physician including 

date and time of clearance and signature and designation of clearing physician.  

3.6 If ANY Modified NEXUS criteria are positive, imaging of their cervical spine is required. The exception to 

this rule would be if serial assessment was deemed likely to aid in clinical clearance within 8 hours of 

arrival. 

3.7 If the cervical spine cannot be cleared, and the patient has no neurological deficit, then a soft (foam) collar 

should be applied pending clearance – (see Care of the Patient with Spinal Motion Restrictions (Spinal 

Precautions) (in draft). 

3.8 For patients found to have a focal neurologic deficit on exam, or radiological evidence of a cervical spine 

injury, a Philadelphia collar should be applied until neurosurgical review and advice.  

Imaging 

3.9 Patients deemed to require radiological imaging of the cervical spine, should have a cervical spine MDCT 

(C1-T1) as their investigation, and not undergo any plain cervical spine X-rays. 

3.10 When ordering a CT scan, the reason and clinical assessment findings (eg site of spine tenderness) 

should be clearly documented in the radiology request. 

3.11 MDCT scanning of areas of injury and/or abnormality, as well as areas of clinical and/or radiological 

suspicion should be performed after discussion and consultation with Senior Medical or Radiology staff. 

This should be coordinated with the scanning of other areas of interest in the trauma patient. 

3.12 In assessable blunt trauma patients, ALL cervical spine MDCT’s must be reviewed by either an ED, 

General Surgery, or Neurosurgical Consultant and/or authorised delegate, and be radiology reported as 

normal before clearance of the cervical spine can occur. 

3.13  In Non-Assessable/Obtunded trauma patients, ALL cervical spine MDCT’s must be reviewed by a 

Consultant Radiologist, together with an ICU, General Surgery, or Neurosurgical Consultant and/or 

authorised delegate, within 12 hours. 

Documentation and Management Plan 

3.14 Document status of cervical spine as either cleared or not-cleared in the patient’s clinical record on the 

appropriate form (Assessable or Non-assessable Spinal Clearance and Management Chart (in draft). This 

documentation must include method of clearance, date and time of clearance and collar removal, and 

physician name, signature and designation. 

3.15 Document specific care requirements on discharge or admission in the patient’s clinical record on the 

appropriate form (Assessable or Non-assessable Spinal Clearance and Management Chart (in draft). 

3.16 If continued position restrictions are required due to spinal injuries and/or other injuries i.e. pelvic 

fracture, clear instructions of these are also to be documented. 

Caveats  

3.17 Patients with midline cervical tenderness, significant pain with neck movement or reluctance to move 

their necks are suspicious for cervical ligament injury. Consultation with neurosurgery should occur and a 

soft (foam) collar applied. Adjunct imaging may be ordered at the discretion of the neurosurgical service. 

3.18 If clinical or radiological concerns continue, despite consultation by Registrars from ED, Neurosurgery, 

General Surgery or Radiology, then the issue should be escalated to the Consultant responsible for that 

Registrar, for final resolution.  
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3.19 If there is moderate to severe spinal disease diagnosed on MDCT, this is considered abnormal imaging 

and the cervical spine should not be cleared without neurosurgical consultation. 

3.20 If the patient has positive neurologic deficits on examination, despite a reported normal MDCT of their 

spine, they should not undergo spinal clearance, and a neurosurgical consult and review should be sought. 

In this instance, MRI may be a useful adjunct to exclude significant, occult injury. 

 

4. Responsibilities 

 It is the Delegated Authority and Custodian of the State Trauma Service to ensure responsible for 

monitoring and review of this policy. 

 All staff must refer to this policy when undertaking duties.  
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Part B - Quality Control  

Identified Risks that this policy document is aimed at reducing includes preventing missed injuries, prevention of pressure areas, limiting 

unnecessary radiological imaging. 

This protocol/guideline provides direction on a critical safety issue = High Risk 

Communication & Education to implement this document will be provided through inclusion in regular inservice education sessions 

by Clinical Nurse Consultant State-Wide Trauma. It will be completed by ongoing education at unit level.  

New staff will be advised of this directive by Preceptors at unit level  

Specific training required to support the protocol/guideline -  Skills training (to improve work skills)  

If required, please complete the following; 

 Training to be provided includes in-house clinical training at clinician level. 

 This will be provided by Medical staff within each specialty that will be involved in patient care of adult blunt trauma 

 Staff who must complete this training include all clinicians that are required to manage Adult with blunt trauma 

Audits or other data collection used to show compliance include for high risk = 6 monthly audit (report results to relevant 

committee)  

Audits and/or variances will be reported to the State Trauma Committee  

Compliance monitoring of this document will be the responsibility of Clinical Nurse Consultant State-wide Trauma  
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