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Abstract
Suspected cervical spine injury is managed with a bundle applied largely by reflex: a rigid collar, sequential
imaging, and, in some settings, corticosteroids, alongside interventions whose benefit depends on speed.
This review sets the strength of evidence behind each component against the readiness with which it is
applied. Sources were identified by targeted searching of PubMed/Medical Literature Analysis and Retrieval
System Online (MEDLINE) and by reference tracking; the review is not systematic. The interventions applied
most reflexively are the least supported. Prehospital immobilisation has never been shown to reduce
neurological deterioration, spinal cord injury, or mortality, and the only study to compare an immobilising
with a non-immobilising system found less neurological disability in the patients who were not immobilised.
Pooled data across 25 studies give a pressure ulcer prevalence of 7% with prolonged collar use, and collar
application raises intracranial pressure by 4.43 mmHg. MRI after a normal CT finds abnormalities in 17% of
patients and changes management in 4%, with heterogeneity above 90%, and a practice management
guideline has already concluded that the collar may be removed in obtunded patients after a negative high-
quality CT alone. Methylprednisolone produces no long-term motor recovery and increases gastrointestinal
bleeding. The interventions that do alter outcome are those most easily lost to delay: decompression within
24 hours yields 4.0 additional motor points, and 2.57-fold odds of two-grade improvement in impairment
grade; hypotension carries a 2.71-fold risk of adverse functional outcome, and specialist referral reduces
pulmonary embolism from 5.4% to 0.7%. Three national and consensus bodies have already moved away
from routine rigid immobilisation. Initial management would be improved less by adding investigation than
by withdrawing interventions of unproven benefit and protecting those that are time-dependent.

Categories: Trauma, Emergency Medicine, Orthopedics
Keywords: cervical collar, cervical spine injury, magnetic resonance imaging, spinal cord injury, spinal
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Introduction And Background
The cervical spine carries the weight of the head, protects the cord and permits a range of motion greater
than any other spinal segment, and it is this combination of mobility and neural proximity that makes
injury at this level so consequential [1].

Cervical spine injury carries the highest early mortality of any spinal injury and is more likely than injury
elsewhere in the spine to produce spinal cord injury, usually as one component of polytrauma [2,3].
Traumatic spinal cord injury is uncommon but disproportionately costly. In a population-based study of
1,303 incident cases drawn from 4.9 million people, the age- and sex-standardised incidence was 26.5 per
million per year, the mean age at injury was 59.2 years, 68.3% of patients were male, and 52.1% of lesions
were cervical, with traffic collisions and occupational accidents each accounting for approximately 30% [4].
Mortality was highest for cervical lesions and rose steeply with age, the adjusted hazard of death within one
month being ninefold greater in patients aged 75 years or more than in those under 55 [4]. The demographic
is also shifting, with an increasing proportion of those affected being older adults injured by low-energy falls
rather than younger adults injured at speed [5].

Two populations are discussed throughout and should be distinguished. Most patients managed for
suspected cervical spine injury have no injury and no neurological deficit; they are exposed to
immobilisation and imaging on the basis of mechanism alone. A much smaller group has confirmed spinal
cord injury, in whom perfusion, decompression and specialist care apply. Interventions that are low value in
the first group may be essential in the second, and the evidence below is presented with that distinction in
mind.

The urgency of early management derives from the underlying biology. The initial mechanical trauma
permeabilises neurones and glia and initiates a secondary injury cascade of ischaemia, oedema,
excitotoxicity and inflammation that produces progressive cell death over the subsequent days and weeks
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[5]. The distinction between primary injury, fixed at the moment of impact, and secondary injury, which
remains modifiable, is what makes the first hours worth studying at all: haemodynamic support, timely
decompression and specialist care each act on the second process and none on the first [5].

The interventions applied earliest have a different provenance. Rigid immobilisation entered routine trauma
practice by extrapolation from injury mechanics rather than through trial, and more than two decades ago it
was argued that the policy subjected most patients to expensive, painful and potentially harmful treatment
for little demonstrable benefit [6]. Comparable reasoning underpinned sequential imaging and, until the
evidence turned against it, corticosteroid administration. These components reach almost every patient
with a suggestive mechanism, and they reach them first.

Decisions about immobilisation, imaging, physiological support and referral are therefore made under time
pressure and before a diagnosis exists. Delay or omission at any of these points has been linked to
neurological deterioration, longer admission and higher mortality [7,8]. These decisions are not, however,
equally well supported. Some parts of the standard bundle rest on mechanical reasoning rather than
outcome data. Others have measurable, time-dependent effects on recovery and are constrained by how
quickly a system moves rather than by any clinical uncertainty.

This review sets one against the other, examining for each component of early management how strong the
evidence of benefit is, what harm has been quantified, and how readily the intervention is applied in
practice. Two reviews of the initial management of cervical spine injury have appeared in this journal within
the past eighteen months, both describing the standard pathway from prehospital care to definitive
management [9,10]. This review takes a different approach. Rather than describing what is done, it sets the
strength of evidence behind each component against the readiness with which it is applied.

Review
Approach to the literature
Relevant literature was identified by targeted searching of PubMed/Medical Literature Analysis and Retrieval
System Online (MEDLINE) using terms relating to cervical spine injury, spinal immobilisation, clinical
decision rules, spinal cord injury and surgical timing, without date restriction and with no language limit
applied at the search stage; the search was last updated in September 2026. This was supplemented by
reference tracking of major trials, systematic reviews and guidelines. Studies were selected by the authors,
with systematic reviews and meta-analyses preferred where one was available for a given clinical question,
followed by large multicentre cohorts, randomised trials and guideline or consensus documents. Where more
than one synthesis addressed the same question, the most recent or most comprehensive was used, and
primary studies were cited where they supplied estimates not available from a synthesis. All cited studies
were published in English. The searching was iterative rather than protocol-driven, and no single search
string reproduces the reference list. No protocol was registered, the search was not exhaustive, and no
formal appraisal of risk of bias or certainty was undertaken. The review is therefore interpretive and is
presented as a framework for prioritisation rather than as a guideline.

Who is at risk?
In 250,584 major trauma patients, cervical spine injury was independently predicted by age of 35 years or
more, a Glasgow Coma Scale below 15 (OR 1.35 to 1.85), systolic pressure below 110 mmHg (OR 1.16, 95% CI
1.02 to 1.31), road traffic collision (OR 2.58, 95% CI 2.26 to 2.94) and falls beyond two metres (OR 2.24, 95%
CI 1.94 to 2.58) [2]. Head injury was not predictive.

Prevalence across 65 studies and 281,254 patients was 3.7%, rising to 7.7% in obtunded patients against
2.8% in those who were alert (p = 0.007) [3]. Assessability is therefore itself a risk factor, and clinical
clearance is unavailable in precisely the group at highest risk. Suspicion should follow mechanism,
physiology and the capacity of the patient to be examined, rather than reported symptoms.

Decision rules withhold imaging; they do not find injury
The two instruments in general use were built for one purpose. The Canadian C-spine rule was derived in
8,924 alert, stable patients with a Glasgow Coma Scale of 15, of whom 151 (1.7%) had a clinically important
injury; on cross-validation it achieved 100% sensitivity (95% CI 98 to 100%) with 42.5% specificity, leaving a
projected imaging rate of 58.2% [11]. The National Emergency X-Radiography Utilization Study (NEXUS)
criteria were assessed in 34,069 patients with 818 injuries, achieving 99.0% sensitivity (95% CI 98.0 to 99.6%)
and 12.9% specificity, and would have avoided imaging in 12.6% of those evaluated [12].

Pooled performance is consistent with the derivation data. Across 15 studies and 79,526 patients, the
Canadian rule achieved sensitivity of 0.90 to 1.0 with false negatives of 0% to 0.11% and reduced imaging by
42%, while the NEXUS criteria achieved sensitivity of 0.83 to 1.0, false negatives of 1.0%, and reduced
imaging by 30.9% [13]. Specificity was poor throughout, 0.01 to 0.77 and 0.13 to 0.46, respectively.
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In the pooled data, the Canadian rule achieved higher sensitivity and a greater reduction in imaging than the
NEXUS criteria, although both were evaluated in heterogeneous populations. The shared low specificity is
the more useful observation. Both tools exist to withhold imaging safely in low-risk patients, and neither
identifies injury. Neither can be applied to the obtunded, in whom prevalence is highest. A negative rule is
permission not to image; it is not a negative diagnosis.

Imaging beyond the point of usefulness
Pooled sensitivity for cervical radiography is 52% (95% CI 47 to 56%) against 98% (95% CI 96 to 99%) for
computed tomography [14]. Radiography misses about half of clinically significant injuries and has no role
in clearing the cervical spine after high-risk blunt trauma.

MRI after a normal CT is a different problem. Across 11 studies and 1,535 patients, MRI found abnormalities
in 16.6% after a normal CT; 4.9% were immobilised for longer as a result, and 0.7% had an injury requiring
surgery found only on MRI [15]. Across 36 studies and 6,784 patients, injuries were found in 17% (95% CI 12
to 23%) and management changed in 4% (95% CI 2 to 7%), with heterogeneity above 90% [16].

Guidance has addressed this question directly. Applying the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) framework to the obtunded adult blunt trauma patient, the Eastern
Association for the Surgery of Trauma found no new neurological change after collar removal in 1,017
patients, and a best-case cumulative incidence of unstable injury of 0% across 11 studies and 1,718 subjects
after a negative high-quality CT. It conditionally recommends collar removal after a negative high-quality CT
alone [17].

Used routinely after a negative high-quality CT, MRI reliably finds something and rarely changes anything,
and most of what it finds results only in continued immobilisation. This argument applies to routine use in
the neurologically intact patient and not to MRI performed for indication. Where there are neurological
signs suggesting cord injury, unexplained neurological deficit, or suspected ligamentous or cord pathology
despite a normal CT, MRI remains appropriate and is recommended in national guidance. The distinction is
between imaging driven by a clinical question and imaging performed because the CT was negative.

Immobilisation: measured harm, unmeasured benefit
Six studies of collars, blocks and spinal boards in prehospital and emergency care produced no clear
evidence that immobilisation reduces neurological deterioration, spinal cord injury or mortality. The
evidence was limited, heterogeneous and at significant risk of bias, and immobilisation increased pain and
discomfort [18].

The nearest approach to a controlled comparison remains a retrospective study of two university hospitals
with comparable physician training and resources, one of which immobilised all 334 patients transported
from the injury site and one of which immobilised none of 120. After adjustment for age, sex, injury level
and mechanism, there was less neurological disability in the patients who were not immobilised (OR 2.03,
95% CI 1.03 to 3.99, p = 0.04) [19]. A systematic review of eight observational studies found collar application
in penetrating trauma associated with higher unadjusted odds of death (OR 8.82, 95% CI 1.09 to 194; and OR
2.06, 95% CI 1.35 to 3.13), with concealment of neck injuries and increased scene time [20]. That finding is
specific to penetrating trauma, where the mechanism of a missed unstable injury differs fundamentally, and
should not be extrapolated to blunt injury.

The harms in blunt trauma are quantified, and they are harms of prolonged immobilisation rather than of
brief initial precaution. Applying a collar at the roadside for a short transfer and leaving one in place for
days in an intensive care unit are different exposures, and the evidence below concerns the latter. Across 25
studies and 1,170 patients, prolonged collar use gave a pooled pressure ulcer prevalence of 7% (95% CI 4 to
13%), with increased dysphagia, mood disturbance and lower respiratory tract infection [21]. A separate
systematic review found collar-related pressure ulcer incidence ranging from 6.8% to 38%, at the occiput,
chin, shoulders and back, with severity from stage 1 to lesions requiring surgical debridement; time in the
device, intensive care admission, injury severity and mechanical ventilation were the principal risk factors
[22]. Collar application raises intracranial pressure by 4.43 mmHg (p < 0.01), and removal lowers it by 2.99
mmHg (p = 0.02) [23]. That matters most in the patient with concurrent head injury, who is also the patient
who cannot be clinically cleared and will therefore remain in the collar longest.

Practice has begun to move. A critical review of prehospital collar use concluded that the evidence base is
insufficient to support routine application and proposed an immobilisation strategy that excludes the collar
[24]. A United Kingdom consensus statement from the Faculty of Pre-hospital Care reached a similar
position [25]. A Danish national interdisciplinary guideline, built on a graded systematic review, issued a
strong recommendation against spinal stabilisation in isolated penetrating trauma, a weak recommendation
against prehospital rigid collar and backboard in physiologically stable patients, and a weak
recommendation for the vacuum mattress in transport [26].

Few interventions in this pathway show so wide a gap between how often they are used and how well they
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are supported. These are observational comparisons and cannot establish that immobilisation causes harm,
but the absence of demonstrated benefit alongside consistently measured harm argues for treating
immobilisation as a provisional, time-limited measure requiring active reassessment rather than as a default
state that persists until someone thinks to stop it.

Methylprednisolone
Across four randomised trials and 17 observational studies, methylprednisolone produced no improvement
in long-term motor score (p = 0.55) and no increase in the proportion gaining at least one motor grade [27].
A 4.46-point short-term benefit appeared when the drug was given within eight hours (p = 0.01), in an
analysis at high risk of bias and imprecision, alongside increased gastrointestinal bleeding (p = 0.02). A
small, early, imprecise signal set against a quantified harm is not a basis for routine use.

What actually changes the outcome?
Perfusion and Oxygenation

Hypotension is associated with higher odds of an adverse functional outcome across 14 studies and 2,553
patients (unadjusted OR 2.71, p < 0.0001), for both mean arterial and systolic pressure [28]. The 2024 clinical
practice guideline on haemodynamic management suggests augmenting mean arterial pressure to a lower
limit of 75 to 80 mmHg without active augmentation beyond an upper limit of 90 to 95 mmHg, for three to
seven days, while explicitly rating the underlying evidence as very low quality and both recommendations as
weak [29]. Airway protection is therefore part of the same objective. Across 42 studies, none of 73 patients
with spinal cord injury intubated by rapid sequence induction with manual in-line stabilisation deteriorated
neurologically, supporting a level-B recommendation [30], and multi-society United Kingdom guidelines
published in 2024 set out 23 recommendations for airway management in this population, noting that the
supporting evidence is generally modest [31]. Where physiology and rigid immobilisation conflict,
physiology takes precedence.

Decompression Within 24 Hours

Pooled individual patient data from 1,548 patients show 4.0 additional motor points after decompression
within 24 hours (23.7 versus 19.7, p = 0.0006), with improvement in light touch (p = 0.0021), pin prick (p =
0.002) and impairment grade recovery at one year (p = 0.0019) [32]. A multicentre cohort found two-grade
improvement in the American Spinal Injury Association Impairment Scale in 19.8% after early
decompression against 8.8% after late decompression (OR 2.57, 95% CI 1.11 to 5.97) [7]. The 2024 clinical
practice guideline recommends surgery within 24 hours of injury as the preferred option at any level, on
moderate evidence that patients were approximately twice as likely to improve by two or more impairment
grades at six months (RR 2.76, 95% CI 1.60 to 4.98) and at 12 months (RR 1.95, 95% CI 1.26 to 3.18), with an
additional 4.50 motor points (95% CI 1.70 to 7.29) [33]. This is the strongest recommendation in the pathway
and the only one supported by a guideline rated at moderate certainty. A baseline examination performed to
international standards is what makes deterioration visible and urgency defensible [34].

Specialist Referral

Pulmonary embolism occurred in 0.7% after referral to a specialist centre against 5.4% where referral was
delayed (p = 0.05), and pneumonia in 19.1% against 37.1% [8]. These are observational comparisons between
differently organised services rather than evidence of a treatment effect, and centres differ in more than
referral timing. The association is nonetheless consistent, and it is organisational rather than technical,
which makes it the one most easily lost in a system under load.

The inversion
Table 1 sets the two groups side by side. Several of the interventions applied earliest and most universally
have either no demonstrated benefit or a benefit confined to a minority of patients, and several carry
measurable harm, although the certainty of the evidence differs considerably between them. By contrast, the
interventions with the most consistent effects on neurological recovery are those most vulnerable to delay.
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Intervention Evidence of benefit Evidence of harm

Prehospital rigid
collar and board

No clear evidence of reduced neurological deterioration,
SCI or mortality across six studies [18]; less neurological
disability in the non-immobilised system in the only two-
system comparison (OR 2.03, 95% CI 1.03-3.99) [19]

Pressure ulceration 7% (95% CI 4-13%) in 1,170 patients
[21] and 6.8-38% across a second review [22]; ICP +4.43
mmHg [23]; dysphagia and lower respiratory tract
infection [21]; increased mortality in penetrating trauma
[20]

MRI after a normal
CT

Management altered in 4% (95% CI 2-7%),
heterogeneity > 90% [16]; surgical injury found only on
MRI in 0.7% [15]

Prolonged immobilisation in 4.9% [15]; 0% cumulative
incidence of unstable injury after a negative high-quality
CT argues against routine use [17]

Methylprednisolone No long-term motor recovery (p = 0.55) [27] Gastrointestinal bleeding (p = 0.02) [27]

CT as first-line
imaging

Sensitivity 98% versus 52% for radiography [14] Radiation exposure; not quantified in the cited sources

Clinical decision
rules

Sensitivity 100% (CCR) and 99.0% (NEXUS) in
derivation; imaging reduced by 42% and 30.9%
[11,12,13]

Specificity 0.01-0.77 and 0.13-0.46; not applicable to the
obtunded [13]

Avoidance of
hypotension

Adverse functional outcome OR 2.71 (p < 0.0001) in
2,553 patients [28]

Not applicable

Decompression
within 24 hours

+4.0 motor points (p = 0.0006) [32]; two-grade AIS
improvement OR 2.57 (95% CI 1.11-5.97) [7]

Not established

Specialist centre
referral

Pulmonary embolism 0.7% versus 5.4% (p = 0.05);
pneumonia 37.1% to 19.1% [8]

Not applicable

TABLE 1: Evidence of benefit and harm for interventions in suspected cervical spine injury
AIS, American Spinal Injury Association Impairment Scale; CCR, Canadian C-spine rule; CT, computed tomography; ICP, intracranial pressure; MRI,
magnetic resonance imaging; NEXUS, National Emergency X-Radiography Utilization Study; OR, odds ratio; SCI, spinal cord injury.

Evidence in this table is drawn from references [7,8,11-23,27,28,32].

Four implications for practice follow, each subject to the limitations of the underlying evidence. Risk
profiling by mechanism, physiology and assessability should determine who is imaged. A negative high-
quality CT is sufficient to clear the cervical spine in most patients, and MRI is better used as an adjunct
driven by specific indication than as a routine next step. Immobilisation is best treated as provisional and
de-escalated as soon as the diagnosis allows, and the time-critical elements of care are those governing
blood pressure, decompression and referral rather than collar application.

Limitations
This is a narrative review. The search was targeted rather than exhaustive, no protocol was registered, and
no formal risk-of-bias or certainty assessment was applied, so the selection of evidence discussed is
interpretive and a systematic review might weight it differently. Several of the underlying syntheses are
themselves limited. The principal immobilisation review was constrained by few studies and significant risk
of bias, the MRI meta-analysis carried heterogeneity above 90%, and the comparative immobilisation data
are observational, with the two-system comparison retrospective and drawn from populations differing in
more than immobilisation practice. Failure to demonstrate benefit is not the same as demonstration that an
intervention cannot help, and several of the interventions discussed have simply not been tested in
adequately powered studies. The argument concerns the balance of evidence across interventions rather
than the certainty of any single estimate.

Conclusions
Initial management of suspected cervical spine injury shows a recurring mismatch between how readily
interventions are applied and how well they are supported, although the certainty of the evidence differs
considerably between interventions. Prolonged rigid immobilisation, routine MRI after a negative high-
quality CT and methylprednisolone are applied more readily than the available evidence supports, and each
is associated with measurable harm. Maintenance of perfusion, decompression within 24 hours and prompt
specialist referral are associated with more consistent effects on recovery, and are limited chiefly by how
quickly a system can deliver them. Several national and consensus bodies have already moved away from
routine rigid immobilisation. Outcomes may be improved more by reducing interventions of uncertain
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benefit, and protecting those that are time-dependent, than by adding further investigation.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Omar T. Al Zareeni, Anand Pillai

Acquisition, analysis, or interpretation of data:  Omar T. Al Zareeni, Abrar Azzabi

Drafting of the manuscript:  Omar T. Al Zareeni, Abrar Azzabi

Critical review of the manuscript for important intellectual content:  Omar T. Al Zareeni, Anand Pillai

Supervision:  Anand Pillai

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Padwal J, Hashmi S: Normal and variant anatomy of the cervical spine . Oral Maxillofac Surg Clin North Am.

2026, 38:133-47. 10.1016/j.coms.2025.08.013
2. Hasler RM, Exadaktylos AK, Bouamra O, et al.: Epidemiology and predictors of cervical spine injury in adult

major trauma patients: a multicenter cohort study. J Trauma Acute Care Surg. 2012, 72:975-81.
10.1097/TA.0b013e31823f5e8e

3. Milby AH, Halpern CH, Guo W, Stein SC: Prevalence of cervical spinal injury in trauma . Neurosurg Focus.
2008, 25:E10. 10.3171/FOC.2008.25.11.E10

4. Barbiellini Amidei C, Salmaso L, Bellio S, Saia M: Epidemiology of traumatic spinal cord injury: a large
population-based study. Spinal Cord. 2022, 60:812-9. 10.1038/s41393-022-00795-w

5. Ahuja CS, Wilson JR, Nori S, Kotter MR, Druschel C, Curt A, Fehlings MG: Traumatic spinal cord injury . Nat
Rev Dis Primers. 2017, 3:17018. 10.1038/nrdp.2017.18

6. Hauswald M, Braude D: Spinal immobilization in trauma patients: is it really necessary? . Curr Opin Crit
Care. 2002, 8:566-70. 10.1097/00075198-200212000-00014

7. Fehlings MG, Vaccaro A, Wilson JR, et al.: Early versus delayed decompression for traumatic cervical spinal
cord injury: results of the Surgical Timing in Acute Spinal Cord Injury Study (STASCIS). PLoS One. 2012,
7:e32037. 10.1371/journal.pone.0032037

8. Parent S, Barchi S, LeBreton M, Casha S, Fehlings MG: The impact of specialized centers of care for spinal
cord injury on length of stay, complications, and mortality: a systematic review of the literature. J
Neurotrauma. 2011, 28:1363-70. 10.1089/neu.2009.1151

9. Shaharudin NA, Dunseath OA, Azmi NA, Aun NY: The initial assessment and management of cervical spine
injuries: a comprehensive review. Cureus. 2025, 17:e88805. 10.7759/cureus.88805

10. Bharadwaj S, Balasubramanian S: Management of cervical spine fractures and injuries: a literature review .
Cureus. 2024, 16:e75642. 10.7759/cureus.75642

11. Stiell IG, Wells GA, Vandemheen KL, et al.: The Canadian C-spine rule for radiography in alert and stable
trauma patients. JAMA. 2001, 286:1841-8. 10.1001/jama.286.15.1841

12. Hoffman JR, Mower WR, Wolfson AB, Todd KH, Zucker MI: Validity of a set of clinical criteria to rule out
injury to the cervical spine in patients with blunt trauma. National Emergency X-Radiography Utilization
Study Group. N Engl J Med. 2000, 343:94-9. 10.1056/NEJM200007133430203

13. Michaleff ZA, Maher CG, Verhagen AP, Rebbeck T, Lin CW: Accuracy of the Canadian C-spine rule and
NEXUS to screen for clinically important cervical spine injury in patients following blunt trauma: a
systematic review. CMAJ. 2012, 184:E867-76. 10.1503/cmaj.120675

14. Holmes JF, Akkinepalli R: Computed tomography versus plain radiography to screen for cervical spine
injury: a meta-analysis. J Trauma. 2005, 58:902-5. 10.1097/01.ta.0000162138.36519.2a

15. James IA, Moukalled A, Yu E, et al.: A systematic review of the need for MRI for the clearance of cervical
spine injury in obtunded blunt trauma patients after normal cervical spine CT. J Emerg Trauma Shock. 2014,
7:251-5. 10.4103/0974-2700.142611

16. Yong JH, Tan JH, Chen J, Hey HW: Computed tomography versus magnetic resonance imaging of the
cervical spine in the spinal clearance of trauma patients: a systematic review and meta-analyses. Eur Spine
J. 2025, 34:3127-70. 10.1007/s00586-025-08787-z

17. Patel MB, Humble SS, Cullinane DC, et al.: Cervical spine collar clearance in the obtunded adult blunt
trauma patient: a systematic review and practice management guideline from the Eastern Association for
the Surgery of Trauma. J Trauma Acute Care Surg. 2015, 78:430-41. 10.1097/TA.0000000000000503

 

2026 Al Zareeni et al. Cureus 18(9): e117067. DOI 10.7759/cureus.117067 6 of 7

https://dx.doi.org/10.1016/j.coms.2025.08.013
https://dx.doi.org/10.1016/j.coms.2025.08.013
https://dx.doi.org/10.1097/TA.0b013e31823f5e8e
https://dx.doi.org/10.1097/TA.0b013e31823f5e8e
https://dx.doi.org/10.3171/FOC.2008.25.11.E10
https://dx.doi.org/10.3171/FOC.2008.25.11.E10
https://dx.doi.org/10.1038/s41393-022-00795-w
https://dx.doi.org/10.1038/s41393-022-00795-w
https://dx.doi.org/10.1038/nrdp.2017.18
https://dx.doi.org/10.1038/nrdp.2017.18
https://dx.doi.org/10.1097/00075198-200212000-00014
https://dx.doi.org/10.1097/00075198-200212000-00014
https://dx.doi.org/10.1371/journal.pone.0032037
https://dx.doi.org/10.1371/journal.pone.0032037
https://dx.doi.org/10.1089/neu.2009.1151
https://dx.doi.org/10.1089/neu.2009.1151
https://dx.doi.org/10.7759/cureus.88805
https://dx.doi.org/10.7759/cureus.88805
https://dx.doi.org/10.7759/cureus.75642
https://dx.doi.org/10.7759/cureus.75642
https://dx.doi.org/10.1001/jama.286.15.1841
https://dx.doi.org/10.1001/jama.286.15.1841
https://dx.doi.org/10.1056/NEJM200007133430203
https://dx.doi.org/10.1056/NEJM200007133430203
https://dx.doi.org/10.1503/cmaj.120675
https://dx.doi.org/10.1503/cmaj.120675
https://dx.doi.org/10.1097/01.ta.0000162138.36519.2a
https://dx.doi.org/10.1097/01.ta.0000162138.36519.2a
https://dx.doi.org/10.4103/0974-2700.142611
https://dx.doi.org/10.4103/0974-2700.142611
https://dx.doi.org/10.1007/s00586-025-08787-z
https://dx.doi.org/10.1007/s00586-025-08787-z
https://dx.doi.org/10.1097/TA.0000000000000503
https://dx.doi.org/10.1097/TA.0000000000000503


18. Pandor A, Essat M, Sutton A, et al.: Cervical spine immobilisation following blunt trauma in pre-hospital
and emergency care: a systematic review. PLoS One. 2024, 19:e0302127. 10.1371/journal.pone.0302127

19. Hauswald M, Ong G, Tandberg D, Omar Z: Out-of-hospital spinal immobilization: its effect on neurologic
injury. Acad Emerg Med. 1998, 5:214-9. 10.1111/j.1553-2712.1998.tb02615.x

20. Oteir AO, Smith K, Stoelwinder JU, Middleton J, Jennings PA: Should suspected cervical spinal cord injury be
immobilised? A systematic review. Injury. 2015, 46:528-35. 10.1016/j.injury.2014.12.032

21. Brannigan JF, Dohle E, Critchley GR, Trivedi R, Laing RJ, Davies BM: Adverse events relating to prolonged
hard collar immobilisation: a systematic review and meta-analysis. Global Spine J. 2022, 12:1968-78.
10.1177/21925682221087194

22. Ham W, Schoonhoven L, Schuurmans MJ, Leenen LP: Pressure ulcers from spinal immobilization in trauma
patients: a systematic review. J Trauma Acute Care Surg. 2014, 76:1131-41. 10.1097/TA.0000000000000153

23. Núñez-Patiño RA, Rubiano AM, Godoy DA: Impact of cervical collars on intracranial pressure values in
traumatic brain injury: a systematic review and meta-analysis of prospective studies. Neurocrit Care. 2020,
32:469-77. 10.1007/s12028-019-00760-1

24. Sundstrøm T, Asbjørnsen H, Habiba S, Sunde GA, Wester K: Prehospital use of cervical collars in trauma
patients: a critical review. J Neurotrauma. 2014, 31:531-40. 10.1089/neu.2013.3094

25. Connor D, Greaves I, Porter K, Bloch M: Pre-hospital spinal immobilisation: an initial consensus statement .
Emerg Med J. 2013, 30:1067-9. 10.1136/emermed-2013-203207

26. Maschmann C, Jeppesen E, Rubin MA, Barfod C: New clinical guidelines on the spinal stabilisation of adult
trauma patients - consensus and evidence based. Scand J Trauma Resusc Emerg Med. 2019, 27:77.
10.1186/s13049-019-0655-x

27. Evaniew N, Belley-Côté EP, Fallah N, Noonan VK, Rivers CS, Dvorak MF: Methylprednisolone for the
treatment of patients with acute spinal cord injuries: a systematic review and meta-analysis. J Neurotrauma.
2016, 33:468-81. 10.1089/neu.2015.4192

28. Tanvir A, Rizk AA, Wang W, et al.: Effect of blood pressure threshold on adverse outcomes in patients with
acute spinal cord injury: a systematic review and meta-analysis. Crit Care. 2025, 29:308. 10.1186/s13054-
025-05531-3

29. Kwon BK, Tetreault LA, Martin AR, et al.: A clinical practice guideline for the management of patients with
acute spinal cord injury: recommendations on hemodynamic management. Global Spine J. 2024, 14:187S-
211S. 10.1177/21925682231202348

30. Ollerton JE, Parr MJ, Harrison K, Hanrahan B, Sugrue M: Potential cervical spine injury and difficult airway
management for emergency intubation of trauma adults in the emergency department-a systematic review.
Emerg Med J. 2006, 23:3-11. 10.1136/emj.2004.020552

31. Wiles MD, Iliff HA, Brooks K, et al.: Airway management in patients with suspected or confirmed cervical
spine injury: Guidelines from the Difficult Airway Society (DAS), Association of Anaesthetists (AoA), British
Society of Orthopaedic Anaesthetists (BSOA), Intensive Care Society (ICS), Neuro Anaesthesia and Critical
Care Society (NACCS), Faculty of Prehospital Care and Royal College of Emergency Medicine (RCEM).
Anaesthesia. 2024, 79:856-68. 10.1111/anae.16290

32. Badhiwala JH, Wilson JR, Witiw CD, et al.: The influence of timing of surgical decompression for acute
spinal cord injury: a pooled analysis of individual patient data. Lancet Neurol. 2021, 20:117-26.
10.1016/S1474-4422(20)30406-3

33. Fehlings MG, Tetreault LA, Hachem L, et al.: An update of a clinical practice guideline for the management
of patients with acute spinal cord injury: recommendations on the role and timing of decompressive
surgery. Global Spine J. 2024, 14:174S-86S. 10.1177/21925682231181883

34. Kirshblum SC, Burns SP, Biering-Sorensen F, et al.: International standards for neurological classification of
spinal cord injury (revised 2011). J Spinal Cord Med. 2011, 34:535-46. 10.1179/204577211X13207446293695

 

2026 Al Zareeni et al. Cureus 18(9): e117067. DOI 10.7759/cureus.117067 7 of 7

https://dx.doi.org/10.1371/journal.pone.0302127
https://dx.doi.org/10.1371/journal.pone.0302127
https://dx.doi.org/10.1111/j.1553-2712.1998.tb02615.x
https://dx.doi.org/10.1111/j.1553-2712.1998.tb02615.x
https://dx.doi.org/10.1016/j.injury.2014.12.032
https://dx.doi.org/10.1016/j.injury.2014.12.032
https://dx.doi.org/10.1177/21925682221087194
https://dx.doi.org/10.1177/21925682221087194
https://dx.doi.org/10.1097/TA.0000000000000153
https://dx.doi.org/10.1097/TA.0000000000000153
https://dx.doi.org/10.1007/s12028-019-00760-1
https://dx.doi.org/10.1007/s12028-019-00760-1
https://dx.doi.org/10.1089/neu.2013.3094
https://dx.doi.org/10.1089/neu.2013.3094
https://dx.doi.org/10.1136/emermed-2013-203207
https://dx.doi.org/10.1136/emermed-2013-203207
https://dx.doi.org/10.1186/s13049-019-0655-x
https://dx.doi.org/10.1186/s13049-019-0655-x
https://dx.doi.org/10.1089/neu.2015.4192
https://dx.doi.org/10.1089/neu.2015.4192
https://dx.doi.org/10.1186/s13054-025-05531-3
https://dx.doi.org/10.1186/s13054-025-05531-3
https://dx.doi.org/10.1177/21925682231202348
https://dx.doi.org/10.1177/21925682231202348
https://dx.doi.org/10.1136/emj.2004.020552
https://dx.doi.org/10.1136/emj.2004.020552
https://dx.doi.org/10.1111/anae.16290
https://dx.doi.org/10.1111/anae.16290
https://dx.doi.org/10.1016/S1474-4422(20)30406-3
https://dx.doi.org/10.1016/S1474-4422(20)30406-3
https://dx.doi.org/10.1177/21925682231181883
https://dx.doi.org/10.1177/21925682231181883
https://dx.doi.org/10.1179/204577211X13207446293695
https://dx.doi.org/10.1179/204577211X13207446293695

	Benefit and Harm in the Early Management of Suspected Cervical Spine Injury: A Narrative Review
	Abstract
	Introduction And Background
	Review
	Approach to the literature
	Who is at risk?
	Decision rules withhold imaging; they do not find injury
	Imaging beyond the point of usefulness
	Immobilisation: measured harm, unmeasured benefit
	Methylprednisolone
	What actually changes the outcome?
	The inversion
	TABLE 1: Evidence of benefit and harm for interventions in suspected cervical spine injury

	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


