DISCLAIMER: These guidelines were prepared by the Department of Surgical Education, Orlando Regional Medical Center. They
are intended to serve as a general statement regarding appropriate patient care practices based upon the available medical
literature and clinical expertise at the time of development. They should not be considered to be accepted protocol or policy, nor are
intended to replace clinical judgment or dictate care of individual patients.

CERVICAL SPINE CLEARANCE

SUMMARY

Cervical spine clearance following traumatic injury is an area of significant controversy. Patients often fall
into one of two categories: those who are awake, alert, and able to participate in a clearance protocol and
those who are obtunded and unable to facilitate clearance of their cervical spine. A missed cervical spine
injury can be devastating and may lead to chronic neck pain or even paralysis. Chronic use of cervical
collars, however, is associated with the development of skin breakdown and ulceration.

RECOMMENDATIONS
e Levell
» Awake and alert patients may be cleared by history and physical examination alone.

e Level 2
» Computed tomography of the cervical spine from the occiput to T1 including axial,
sagittal, and coronal images, should be utilized for cervical clearance.
> Due to the significant incidence of cervical collar-induced decubitus ulcers and other
complications, cervical spine clearance should be performed within 72 hours of injury.

e Level3
> In the obtunded patient, computed tomography of the cervical spine is sufficient to
allow clearance of the cervical spine.

INTRODUCTION

Cervical spine injuries have been reported to occur in up to 3% of patients with major trauma and up to
10% of patients with serious head injury (1). The neurologic deficits that are a common consequence of
these injuries can result in devastating disability for the patient as well as considerable economic and
social burden for society. A missed injury can result in delayed treatment, instability, and possible
quadriplegia; therefore, it is critical that physicians responsible for the initial evaluation and treatment of
trauma patients be knowledgeable with regard to the methods for diagnosis of cervical spine injury.

Patients who are awake and alert can reliably be cleared of cervical spine pathology by clinical
examination alone. Patients who are obtunded, however, are much more difficult to assess and ultimately
clear of potential cervical spine injury. Clearance of the cervical spine should be based upon a thorough
elucidation of the patient's history in addition to a complete physical examination. Many imaging
modalities have been evaluated for the diagnosis of cervical spine injury. Plain radiographs (PR), static
flexion & extension radiographs (F&E), computed tomography (CT), dynamic fluoroscopy (DF) and
magnetic resonance imaging (MRI) have all been evaluated to determine their accuracy and usefulness
in the diagnosis of cervical spine injury. The appropriate choice of imaging modality is dependent upon

EVIDENCE DEFINITIONS

e Class I: Prospective randomized controlled trial.

o Class II: Prospective clinical study or retrospective analysis of reliable data. Includes observational, cohort, prevalence, or case
control studies.

e Class lll: Retrospective study. Includes database or registry reviews, large series of case reports, expert opinion.

e Technology assessment: A technology study which does not lend itself to classification in the above-mentioned format.
Devices are evaluated in terms of their accuracy, reliability, therapeutic potential, or cost effectiveness.

LEVEL OF RECOMMENDATION DEFINITIONS

e Level 1: Convincingly justifiable based on available scientific information alone. Usually based on Class | data or strong Class Il
evidence if randomized testing is inappropriate. Conversely, low quality or contradictory Class | data may be insufficient to
support a Level | recommendation.

e Level 2: Reasonably justifiable based on available scientific evidence and strongly supported by expert opinion. Usually
supported by Class Il data or a preponderance of Class Ill evidence.

e |Level 3: Supported by available data, but scientific evidence is lacking. Generally supported by Class Ill data. Useful for
educational purposes and in guiding future clinical research.
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the patient’s history and physical examination as well as an assessment of the patient’s risk for cervical
spine injury.

LITERATURE REVIEW

Clinical Examination vs. Plain Radiographs (PR)

The National Emergency X-Radiography Utilization Study (NEXUS) was a prospective, observational
study involving 21 centers across the United States that evaluated 34,069 stable patients with blunt
trauma who were at risk for cervical spine injury (2). All patients were assessed using a straightforward,
logical and easy to remember decision instrument that consisted of five clinical findings from the history
and physical examination. The presence of any one of these findings was considered to be evidence that
the patient was at increased risk for a cervical spine injury and required radiographic evaluation.

The NEXUS Clinical Criteria

Tenderness at the posterior midline of the cervical spine

Focal neurologic deficit

Decreased level of alertness

Evidence of intoxication

Clinically apparent pain that might distract the patient from the pain of a cervical
spine injury

ahrwnE

The presence of any one of the above findings is considered to be clinical evidence that a
patient is at increased risk for cervical spine injury and requires radiographic evaluation (2).

A standard series of PR of the cervical spine (cross-table lateral view, anteroposterior view and open-
mouth view of the odontoid) was obtained in all patients, unless CT or MRI of the entire cervical spine
was performed because PR was impractical or impossible. Other imaging studies could be ordered in
addition to the standard series at the discretion of the treating physician. Diagnosis of cervical spine
injury and determination of the type of injury was made according to the final interpretation of all the
imaging studies. The decision instrument had a sensitivity of 99.6%, a negative predictive value (NPV) of
99.9%, a specificity of 12.9%, and a positive predictive value (PPV) of 2.7% for the identification of
clinically significant cervical spine injuries.

The Canadian C-Spine Rule was derived from a prospective, observational study involving 10 centers
across Canada that evaluated 8,924 alert and stable patients with blunt trauma who were at risk for
cervical spine injury (3). All patients were assessed for potential predictor variables of cervical spine
injury. These variables consisted of 20 standardized clinical findings and 5 demographic variables from
the patient’s history and physical examination. Radiographic evaluation consisted of a standard series of
PR of the cervical spine (cross-table lateral view, anteroposterior view and open-mouth view of the
odontoid). Other imaging studies could be ordered at the discretion of the treating physician. Diagnosis
of cervical spine injury and determination of the type of injury was made according to the final
interpretation of all the imaging studies. Patients who did not undergo any radiographic evaluation
underwent a structured 14-day proxy outcome measure by telephone. Recursive-partitioning analysis
was then applied to the collected data to create a decision instrument, the “Canadian C-Spine Rule” (see
below). When retrospectively applied to the population from which it was derived, the decision instrument
had a sensitivity of 100%, a NPV of 100%, a specificity of 42.5% and a PPV of 2.9% for the identification
of clinically significant cervical spine injuries. When prospectively applied to a separate population of
7,438 alert and stable patients, the decision instrument had a sensitivity of 99.4%, NPV of 99.97%, a
specificity of 45.1%, a PPV of 3.9% for the identification of clinically significant cervical spine injuries (4).
The results of these three large prospective, observational studies, clearly demonstrate that cervical spine
injury may be safely ruled out in the awake and alert patient based upon clinical examination alone.
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The Canadian 0-Spine Rule

Please check off all choices within applicable boxes:

1. Any One High-Risk Factor Which Mandates Immobilization?
No Yes
o 0 Age 2 65 years
OR O Yes
o] (&) Dangerous mechanism *
OR
(o] (o] Numbness or tingling in extremities
l ONo
2. Any One Low-Risk Factor Which Allows Safe Assessment of ONo _Cni
Range of Motion? _— 06 _si_'"“!
No Yes Immohilization
(o] (0] Simple rearend MVC **
OR
(8] (8] Ambulatory at any time at scene
OR
(o] (0] No neck pain at scene when asked
OR (answer “yes” if no pain)
o o No pain during midline c-spine palpation
(answer “yes” if no pain)
O Unable
l OYes "
Dangerous Mechanism
of i 2 i
3. Patient Voluntarily Able to Actively Rotate Neck 45° fall from elevation 23feet/5 stalrs
Left and Right When Requested, Regardless of Pain? -axial load to head, e.g. diving
No Yes -MVC high speed (2100km/hr), rollover, ejection
0] o} -motorized recreational vehicles e.g. ATV
-bicycle collision with object e.g. post, car
O Able .
** Simple Rearend MVC Excludes:
-pushed into oncoming traffic
0 “o B-Sni“e -hit by bus/large truck
I h_l_ _ . -rollover
mmobilization -hit by high speed vehicle (=100 km/hr)

Plain Radiographs (PR) vs. Computed Tomography (CT)

PR of the cervical spine has long been utilized for the diagnosis of cervical spine injury. Woodring et al.,
however, have illustrated many of the limitations of PR as the sole imaging modality for clearance of the
cervical spine (5). Since the mid 1990’s, there has been a steady increase in the utilization of cervical
spine CT for the diagnosis of cervical spine injury. The Eastern Association for the Surgery of Trauma
(EAST) in both their 1998 and 2000 guidelines for cervical spine clearance following trauma
recommended a standard series of PR of the cervical spine (cross-table lateral view, anteroposterior view
and open-mouth view of the odontoid) and CT with sagittal reconstruction for any suspicious or poorly
visualized area (6,7). EAST revisited their guidelines for cervical spine evaluation in 2009. Based on the
evaluation of 78 studies, they found that “computed tomography has supplanted plain radiography as the
primary screening modality in those who require imaging.” (8)

Clearance in the obtunded patient

Clearance of the cervical spine in the obtunded trauma patient remains an area of significant controversy.
Accepted management regimens for this type of patient include CT alone, CT + MRI or DF, and CT with
continued cervical spine immobilization until the return of a normal neurologic exam and a negative
clinical exam of the cervical spine. Unfortunately, there is no preponderance of clinical data to support
one particular approach as superior. Demetriades et al. retrospectively reviewed a 5 year sample of all
blunt trauma patients injured in motor vehicle crashes or falls (14,755 patients) (9). Cervical spine injuries
were categorized into three groups (fractures, subluxations without fracture and spinal cord injuries
without any evidence of associated fractures or subluxations). The incidence of cervical spine injuries in
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this population was 2%. 0.2% of all blunt trauma admissions or 11% of all cervical spine injuries had
subluxations without fracture. The combination of PR and CT diagnosed or highly suspected all of these
injuries. 0.07% of all blunt trauma admissions or 4% of all cervical spine injuries had spinal cord injuries
without evidence of associated fractures or subluxations. The combination of PR and CT diagnosed 46%
of these injuries. However; 82% of these patients had an abnormal neurologic exam at or within hours of
admission suggestive of a cervical spine injury. The authors concluded that all severe blunt trauma
patients with multiple injuries should be evaluated by a combination of PR and CT of the cervical spine. If
these studies are normal, then the cervical collar may be removed if the patient is expected to remain
unevaluable for many days. Chiu et al. retrospectively reviewed a 3 year sample of all blunt trauma
admissions (14,577 patients) and came to a similar conclusion (10). Widder et al. prospectively
evaluated 102 obtunded blunt trauma patients with a PR and CT of the cervical spine (11). All patients
had an ISS = 16, a GCS < 9 or were intubated with a motor score < 4. Patients were excluded based
upon the presence of an obvious cervical spine injury at the time of admission. The incidence of cervical
spine injuries in this population was 17%. CT of the cervical spine identified all of the cervical spine
injuries. All patients with negative PR and CT of the cervical spine were liberated from cervical spine
immobilization, and none of these patients subsequently developed neurologic symptoms secondary to a
missed cervical spine injury. The authors concluded that a protocol of PR and CT may be a safe and
effective approach to clear the cervical spine in obtunded trauma patients, but cautioned that a large
prospective trial comparing CT scanning to additional studies is required to confirm its safety.

The 2009 EAST review found that F/E radiography should not be performed in obtunded patients. A
paper by Bolinger et al. found bedside DF to be adequate in only 4% of patients (12), and another by
Davis et al. found identification of ligamentous injury at 0.7% (13). The general consensus is that DF
should no longer be an option for cervical spine clearance in the unconscious trauma patient (8).

The incidence of ligamentous injury in the setting of a negative CT is very low (<5%), but the incidence of
clinically-significant injury is unknown according to the EAST review. Current recommendations include
continued cervical spine immobilization until a clinical exam can be performed, simply removing the
cervical collar, or obtaining a MR study. The largest such study to date was done by Hogan et al. who
performed complete MR of the cervical spine in 366 obtunded patients with a negative CT of the cervical
spine (14). This study showed 96.7% were negative for injury, 1.9% had a spinal cord contusion, 1.1%
were positive for ligamentous injury and 0.8% showed intervertebral disk edema. One patient (0.3%) had
a cord contusion, ligamentous injury and intervertebral disk injury. The main conclusions drawn were CT
of the cervical spine had a negative predictive value of 98.9% for ligamentous injury and 100% for
unstable cervical spine injury. (14) A clear and definitive recommendation regarding the need for MR
imaging after a negative CT study of the cervical spine in obtunded patients cannot be made at this time.

In 2015, the Eastern Association for the Surgery of Trauma released an update of their recommendation
of cervical spine collar clearance in obtunded adults. They conducted a systematic review of the literature
that resulted in identification of 52 studies, with a final review and analysis of 11 studies with a total
enrollment of 1,718 patients. While this number of patients is smaller than previously published meta-
analyses, their strict inclusion criterion ensures the most applicable results to the adult obtunded patients.
This analysis found CT to have a negative predictive value of 91% for stable injuries to the c-spine and
100% for unstable injuries, of which there were none actually identified in the study. (15) There were 161
patients with injuries missed by CT. They were primarily ligamentous (69.7%) and spinal cord (15.1%),
with bone (1.8%), disc (6.4%) and other soft tissue (6.9%) included as well. Three of these injuries were
treated with surgery and 90 were kept in a C-collar while 62 of the remaining 68 were cleared for C-collar
removal. (15) The remaining 6 did not have any data reported. While the authors admittedly report high
bias and low quality of data, they still recommend conditionally clearing the cervical spine in obtunded
patients after a negative high-quality CT scan alone. They acknowledge a non-zero chance of neurologic
deterioration after clearance by CT alone, but report that it is overall outweighed by the high cost of MRI,
increase in low-value diagnoses, increase in unnecessary treatment, and risks of moving critically ill
patients to MRI suites that have limited patient care capabilities.

Magnetic Resonance Imaging (MRI) and Dynamic Fluoroscopy (DF)
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Benzel et al. prospectively evaluated 174 patients at high risk for cervical spine injury using PR and MRI
(16). All patients had significant neck pain, an impaired ability to communicate or equivocal findings on
PR. Patients were excluded based upon the presence of an abnormal neurologic exam suggestive of a
cervical spine injury or an obvious abnormality seen on PR. The incidence of cervical soft-tissue injury in
this patient population was 36%. The incidence of operative intervention in this patient population was
3% (2 patients). Both of these patients had fractures identified by CT of the cervical spine. D’Alise et al.
prospectively evaluated 121 blunt trauma patients at risk for cervical spine injury using PR followed by
MRI (17). All patients were intubated and, therefore, clinically unevaluable. Patients were excluded
based upon the presence of an abnormal neurologic exam suggestive of a cervical spine injury or an
obvious abnormality seen on PR. The incidence of cervical soft-tissue injury in this patient population
was 26%; however, only 15% had significant soft-tissue injuries of the cervical spine without associated
fractures. The incidence of operative intervention in this patient population was 7%, and all but one of
these patients had fractures identified by CT of the cervical spine. Davis et al. prospectively evaluated
300 obtunded trauma patients, all of whom had a normal PR and CT of the cervical spine, with bedside
DF (18). The incidence of cervical spine injury in this patient population was 0.7% (2 patients). Both
patients were successfully treated with semi-rigid collars. During the study period, cervical spine injury
without evidence of fracture accounted for 0.45% of all cervical spine injuries. The 2009 EAST review
recommended that DF should no longer be an option for cervical spine clearance in the obtunded patient
based on the low percentage of actually identifying a cervical spine injury and the fact that it actually may
be dangerous (8). In the absence of any compelling evidence to suggest that MRI identifies a clinically
significant cervical spine injury that is not identified by a cervical CT, it is recommended that the cervical
spine be cleared in the obtunded patient based upon a normal cervical spine CT.

Prolonged Use of Cervical Immobilization

The prolonged use of a semi-rigid cervical collar has an attendant morbidity that must not be taken lightly,
as illustrated by several thorough reviews of this subject (19,20). Cutaneous pressure ulceration is quite
common, and many patients will ultimately require an operation for treatment of this lesion. Davis et al.
demonstrated a 55% incidence of decubitus ulcers and skin breakdown in patients wearing a cervical
collar for over 5 days while Sees reported a 15% incidence of skin breakdown in patients with collars in
place over 8 days (21,22). Cervical venous obstruction and elevated intracranial pressure can be
problematic for patients with an associated head injury. Airway maintenance is made more difficult by the
presence of a cervical collar and the limitation of neck movement. Central venous access is more difficult
in the neck and upper chest and is associated with a higher incidence of infectious complications. The
nursing staff’'s ability to provide optimal oral care is inhibited. Finally, restrictions in physical therapy
regimens result in an increased risk of ventilator-associated pneumonia and thromboembolism. It has
been argued that in the presence of appropriate imaging of the cervical spine, the cumulative risks and
clinical significance of the above complications associated with prolonged immobilization and semi-rigid
cervical collar use may approach and even exceed the risk and clinical significance of an undetected,
unstable ligamentous injury (23). Therefore, with the goal of minimizing the complications associated with
prolonged cervical spine mobilization, it is recommended that clearance of the cervical spine be pursued
expeditiously and obtained within 72 hours of admission.

Surgical Critical Care Evidence-Based Medicine Guidelines Committee

Primary Author: Alexander Smith, MD

Co-Authors:

Editor: Michael L. Cheatham, MD, Chadwick Smith, MD
Last revision date: December 12, 2017

Please direct any questions or concerns to: webmaster@surgicalcriticalcare.net

5 Approved 4/18/2001
Revised 6/7/2005, 10/24/2009, 12/12/2017

© 2017 SurgicalCriticalCare.net


mailto:webmaster@surgicalcriticalcare.net

REFERENCES

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ajani A., Cooper D., Scheinkestel C. Optimal Assessment of Cervical Spine Trauma in Critically Il
Patients: A Prospective Evaluation. J Trauma 1998; 26:487-491.

Hoffman JR et al. Validity of a set of clinical criteria to rule out injury to the cervical spine in patients
with blunt trauma. N Engl J Med 2000; 343:94-99.

Stiell IG et al. The Canadian C-spine rule for radiography in alert and stable trauma patients. JAMA
2001; 286:1841-1848.

Stiell IG et al. The Canadian C-spine rule versus the NEXUS low-risk criteria in patients with trauma.
N Engl J Med 2003; 349:2510-2518.

Woodring JH, Lee C. Limitations of cervical radiography in the evaluation of acute cervical trauma. J
Trauma 1993; 34:32-39.

Marion D., Domeier R., Dunham M. et al. EAST practice management guidelines for identifying
cervical spine injuries following trauma. 1998

Marion DW et al. EAST practice management guidelines for identifying cervical spine injuries
following trauma. 2000.

Como JJ, Diaz JJ, Dunham CM, et al. EAST practice management guidelines for identifying cervical
spine injuries following trauma. 2009. Accessed October 6, 2009 at http://www.east.org.

Demetriades D, et al. Nonskeletal cervical spine injuries: epidemiology and diagnostic pitfalls. J
Trauma 2000; 48:724-727.

Chiu WC, et al. Ligamentous injuries of the cervical spine in unreliable blunt trauma patients:
incidence, evaluation, and outcome. J Trauma 2001; 50:457-464.

Widder S, et al. Prospective evaluation of computed tomographic scanning for spinal clearance of
obtunded trauma patients: preliminary results. J Trauma 2004;56:1179-1184.

Bolinger B, Shartz M, Marion D. Bedside fluoroscopic flexion and extension cervical spine
radiographs for clearance of the cervical spine in comatose trauma patients. J Trauma 2004; 56:132-
136.

Davis JW, Kaups KL, Cunningham MA, et al. Routine evaluation of the cervical spine in head-injured
patients with dynamic fluoroscopy: a reappraisal. J Trauma 2001; 50: 1044-1047.

Hogan GJ, Mirvis SE, Shanmuganathan K, et al. Exclusion of unstable cervical spine injury in
obtunded patients with blunt trauma: is MR imaging needed when multidetector row CT findings are
normal? Radiology 2005; 237:106-113.

Patel, MB et al. Cervical spine collar clearance in the obtunded adult blunt trauma patient: A
systematic review and guideline from the Eastern Association for the Surgery of Trauma. Journal of
Trauma and Acute Care Surgery2015: 78:430-441.

Benzel EC et al. Magnetic resonance imaging for the evaluation of patients with occult cervical spine
injury. J Neurosurgery 1996; 85:824-829.

D’'Alise MD et al. Magnetic resonance imaging for the evaluation of the cervical spine in the
comatose or obtunded trauma patient. J Neurosurgery (Spine 1) 1999; 91:54-59.

Davis JW et al. Routine evaluation of the cervical spine in head-injured patients with dynamic
fluoroscopy: a reappraisal. J Trauma 2001; 50:1044-1047.

Morris CG and McCoy E. Clearing the cervical spine in unconscious polytrauma victims, balancing
risks and effective screening. Anaesthesia 2004; 59:464-482.

Morris CG et al. Spinal immobilization for unconscious patients with multiple injuries. BMJ 2004;
329:495-499.

Davis J., Parks S., Detlefs C. Clearing the Cervical Spine in Obtunded Patients: The Use of Dynamic
Fluoroscopy. J Trauma 1995; 39:435-438.

Sees D., Leonardo R., Rodriguez C. The Use of Bedside Fluoroscopy to Evaluate the Cervical Spine
in Obtunded Trauma Patients. J Trauma 1998; 45:768-771.

Morris CG, McCoy E. Cervical immobilization collars in ICU, friend or foe? Anaesthesia 2003;
58:1051-1053.

6 Approved 4/18/2001
Revised 6/7/2005, 10/24/2009, 12/12/2017

© 2017 SurgicalCriticalCare.net



Cervical Spine Clearance Algorithm

Patient at risk for
cervical spine injury
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NO
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patient have
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