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Trauma: Cervical Spine Clearance
Clinical Pathway Synopsis

Objective of Clinical Pathway

To provide evidence-informed care standards for the pediatric trauma patient with concern for cervical spine
injury, or who has a cervical collar placed. The Cervical Spine Clearance Clinical Pathway aims to guide decision-
making in the evaluation and use of diagnostic imaging to clear the cervical spine.

Background

Cervical spine injury (CSI) in pediatric patients is uncommon, occurring in approximately 1-2% of children
evaluated after blunt injury, yet carries a high risk of morbidity when missed due to the potential for permanent
neurologic injury.12 Cervical spine clearance in children is particularly challenging because developmental anatomic
features predispose younger patients to unique injury patterns that may not be readily visible on initial radiographs or
computed tomography (CT).2*

Although CT imaging offers high sensitivity for osseous injury, its use in children is associated with substantially
higher ionizing radiation exposure and increased lifetime malignancy risk, underscoring the importance of radiation-
sparing strategies.2> Adult clinical decision rules, such as the National Emergency X-Radiography Utilization Study
(NEXUS) and the Canadian C-Spine Rule, have not been consistently validated in younger pediatric populations,
contributing to practice variation and inconsistent imaging utilization.#:6-8

Recent multicenter, prospective research conducted by the Pediatric Emergency Care Applied Research Network
(PECARN) has derived and validated a pediatric-specific cervical spine injury prediction rule that stratifies children by
risk and supports selective imaging while minimizing unnecessary CT use.® The Cervical Spine Clearance Clinical
Pathway Committee seeks to provide age-appropriate guidance on reliable clinical examination, judicious selection of
imaging, and timely removal of the cervical collar, optimizing patient safety and resource utilization in pediatric
trauma care.

Target Users
e Physicians (Emergency Medicine, Intensivists, Hospitalists, Fellows, Resident Physicians)
e Advanced Practice Providers
e Nurses
e Spine Consult Service (Orthopedic Surgery, Neurosurgery, General Surgery, Fellows, Rotating Residents,
Advanced Practice Providers)

Target Population
Inclusion Criteria
e Patient in the emergency department or inpatient setting with concern for a cervical spine injury or who has a
cervical collar placed
Exclusion Criteria
e If concern for spinal cord injury or the patient presents with focal neurologic deficits following a traumatic
event, refer to the Spinal Cord Injury Clinical Pathway
e If non-accidental trauma is suspected, refer to the Child Physical Abuse Clinical Pathway

Practice Recommendations

In lieu of a clinical practice guideline fully addressing cervical spine clearance in pediatric and adolescent patients,
guidance from the pediatric literature was used in conjunction with the expert consensus of the Cervical Spine
Clearance Clinical Pathway Committee to inform the evaluation, diagnostic imaging, and consultation within this
pathway.-1>

Additional Questions Posed by the Clinical Pathway Committee
No additional clinical questions were posed for this review.

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that may
exist and to prepare a clinical pathway for each. Accordingly, these clinical pathways should guide care with the understanding that
departures from them may be required at times.


https://www.childrensmercy.org/health-care-providers/evidence-based-practice/cpgs-cpms-and-eras-pathways/spinal-cord-injury2/
https://www.childrensmercy.org/health-care-providers/evidence-based-practice/cpgs-cpms-and-eras-pathways/child-physical-abuse/
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Measures
e Access of the clinical pathway (website hits)

Value Implications

The following improvements may increase value by reducing healthcare and non-monetary costs (e.g., missed
school/work, lost wages, family stress) for patients and families, while also reducing costs and resource utilization for
healthcare facilities.

e Decreased risk of missed cervical spine injury

e Decreased risk of unnecessary imaging and associated radiation exposure

e Decreased risk of overtreatment (e.g., prolonged cervical immobilization when not clinically indicated)

e Decreased unwarranted variation in care delivery

Organizational Barriers and Facilitators
Potential Barriers
e Variability of the acceptable level of risk among providers
e Variability in experience among clinicians
e Need for effective communication and coordination among clinicians and specialties
e Challenges with access to healthcare and health literacy faced by some families

Potential Facilitators
e Collaborative engagement across the continuum of clinical care settings and healthcare disciplines during
clinical pathway development
e Anticipated high rate of use of the clinical pathway

Bias Awareness
Our goal is to recognize the social determinants of health and minimize healthcare disparities, while
acknowledging that our unconscious biases can contribute to these disparities.

Order Sets
e There are no order sets associated with the Cervical Spine Clearance Clinical Pathway

Educational Materials
No education tools were developed for the Cervical Spine Clearance Clinical Pathway

Clinical Pathway Preparation

This pathway was prepared by the EBP Department in collaboration with the Cervical Spine Clearance Clinical
Pathway Committee, composed of content experts at Children’s Mercy. If a conflict of interest is identified, the conflict
will be disclosed next to the committee member’s name.

Cervical Spine Clearance Clinical Pathway Committee Members and Representation
e Shahab Abdessalam, MD, FACS, FSSO | Surgery | Committee Chair

David Seastrom, MSN, RN | Trauma Services; Program Manager, Trauma | Committee Member

Efua Bolouvi, MD | Pediatric Surgery Fellow | Committee Member

Elise Wright, DNP, APRN, CPNP AC-PC, CCRN | Surgery | Committee Member

Allison Adam, MD | Pediatric Emergency Medicine | Committee Member

Aaron Shaw, DO, FAAOS | Orthopedic Surgery | Committee Member

Michael Benvenuti, MD | Orthopedic Surgery | Committee Member

John Anderson, MD | Orthopedic Surgery | Committee Member

David Garcia, MD | Neurosurgery | Committee Member

Christian Kaufman, MD, FAANS | Neurosurgery | Committee Member

Jessica Wallisch, MD | Critical Care Medicine | Committee Member

Yong Han, MD | Critical Care Medicine | Committee Member

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that may
exist and to prepare a clinical pathway for each. Accordingly, these clinical pathways should guide care with the understanding that
departures from them may be required at times.
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e Sarah Dierking, MSN, RN, CPHQ | Clinical Practice and Quality | Committee Member
EBP Committee Members

e Todd Glenski, MD, MSHA, FASA | Anesthesiology, Evidence Based Practice
e Kelli Ott, OTD, OTR/L | Evidence Based Practice

Clinical Pathway Development Funding
The development of this clinical pathway was underwritten by the following departments/divisions: Trauma

Services, Surgery, Pediatric Emergency Medicine, Orthopedic Surgery, Neurosurgery, Critical Care Medicine, Clinical
Practice and Quality, and Evidence Based Practice

Conflict of Interest

The contributors to the Cervical Spine Clearance Clinical Pathway have no conflicts of interest to disclose related
to the subject matter or materials discussed.

Approval Process

e This pathway was reviewed and approved by the EBP Department and the Cervical Spine Clearance
Committee after committee members garnered feedback from their respective divisions/departments. It was
then approved by the Medical Executive Committee.

Review Requested

Department/Unit Date
Trauma Services July 2026
Surgery July 2026
Orthopedic Surgery June 2026
Neurosurgery July 2026
Pediatric Emergency Medicine July 2026
Critical Care Medicine June 2026
Clinical Practice and Quality June 2026
Evidence Based Practice July 2026
Version History
Date Comments
August 2026 Version one: Converted the trauma guideline into the Cervical Spine Clearance Clinical
Pathway and developed the synopsis

Date for Next Review
e August 2030

Implementation & Follow-Up
e Once approved, the pathway was implemented and presented to the appropriate care teams:
o Announcements made to relevant departments
o Additional institution-wide announcements were made via the hospital website and relevant huddles
e The associated policies were reviewed for consistency with this pathway. The policies outline the care given by
physicians, advanced practice providers, and Radiology to protect an injured patient’s cervical spine and the
process for nursing staff to apply and manage cervical collars.
e Care measurements may be assessed and shared with appropriate care teams to determine if changes need
to occur.
e Pathways are reviewed every 4 years (or sooner) and updated as necessary within the EBP Department at
Children’s Mercy. Pathway committees are involved with every review and update.

Disclaimer

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that may
exist and to prepare a clinical pathway for each. Accordingly, these clinical pathways should guide care with the understanding that
departures from them may be required at times.
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When evidence is lacking or inconclusive, care options are provided in the supporting documents and in the order
set(s) and/or order panel(s) that accompany the clinical pathway.

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each
case is different, and those individuals involved in providing health care are expected to use their judgment to
determine what is in the patient's best interests based on the circumstances at the time.

It is impossible to anticipate all possible situations and to prepare clinical pathways for each. Accordingly, these
clinical pathways should guide care with the understanding that departures from them may be required at times.

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that may
exist and to prepare a clinical pathway for each. Accordingly, these clinical pathways should guide care with the understanding that
departures from them may be required at times.



2

10.
11.

12.

13.
14.

15.

e '}
Chlldren S Mercy Evidence Based Practice Date Finalized:
KANSAS CITY August 2026

5

References

Browne LR, Ahmad, FA, Schwartz H, et al. Prehospital factors associated with cervical spine injury in pediatric
blunt trauma patients. Acad Emerg Med. 2021;28(5):553-561. doi:10.1111/acem.14176

Herman MJ, Brown KO, Sponseller PD, et al. Pediatric cervical spine clearance: a consensus statement and
algorithm from the Pediatric Cervical Spine Clearance Working Group. J Bone Joint Surg Am.
2019;101(1):e1(1-9). doi:10.2016/1B1S.18.00217

Rozzelle CJ, Aarabi B, Dhall SS, et al. Management of pediatric cervical spine and spinal cord injuries.
Neurosurgery. 2013;72(suppl 2):205-226. doi:10.1227/NEU.0b013e318277096cC

Gopinathan NR, Viswanathan VK, Crawford AH. Cervical spine evaluation in pediatric trauma: a review and an
update of current concepts. Indian J Orthop. 2018;52(5):489-500. do0i:10.4103/ortho.1JOrtho_607_17
Hannon M, Mannix R, Dorney K, Mooney D, Hennelly K. Pediatric cervical spine injury evaluation after blunt
trauma: a clinical decision analysis. Ann Emerg Med. 2015;65(3):239-247.
doi:10.1016/j.annemergmed.2014.09.002

Pannu GS, Shah MP, Herman MJ; Pediatric Cervical Spine Study Group. Cervical spine clearance in pediatric
trauma centers: the need for standardization and an evidence-based protocol. J Pediatr Orthop.
2017;37(3):e145-e149. doi:10.1097/BP0O.0000000000000806

Palmiero H de OM, Figueiredo EG. Cervical spine clearance in adult and pediatric trauma: a systematic review.
J Emerg Med. 2026;85:95-113. doi:10.1016/j.jemermed.2026.03.006

Runde D. NEXUS criteria for C-spine imaging. Emergency Medicine Practice: Trauma EXTRA. EB Medicine;
August 2020. Accessed via EB Medicine

Leonard JC, Harding M, Cook L], Leonard JR, Adelgais KM, Ahmad FA, et al. A cervical spine injury prediction
rule for children after blunt trauma. Lancet Child Adolesc Health. 2024;8(7):482-490. doi:10.1016/52352-
4642(24)00104-4

Derderian SC, Greenan K, Mirsky DM, et al. The utility of magnetic resonance imaging in pediatric trauma
patients suspected of having cervical spine injuries. J Trauma Acute Care Surg. 2019;87(6):1328-1335.
doi:10.1097/TA.0000000000002487

Dorney K, Kimia A, Hannon M, et al. Outcomes of pediatric patients with persistent midline cervical spine
tenderness and negative imaging result after trauma. J Trauma Acute Care Surg. 2015;79(5):822-827.
doi:10.1097/TA.0000000000000847

Melhado C, Durand R, Russell KW, Polukoff NE, Rampton J, Iyer RR, et al; Western Pediatric Surgery Research
Consortium Cervical Spine Injury Study Group. The sensitivity of limited-sequence magnetic resonance
imaging in identifying pediatric cervical spine injury. J Trauma Acute Care Surg. 2024;97(3):407-413.
doi:10.1097/TA.0000000000004271

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(2):430-441. doi:10.1097/TA.0000000000000503

Russell KW, Iantorno SE, Iyer RR, et al. Pediatric cervical spine clearance: a 10-year evaluation of
multidetector computed tomography at a level 1 pediatric trauma center. J Trauma Acute Care Surg.
2023;95(3):354-360. doi:10.1097/TA.0000000000003929

Corwin DJ, Chaudhari PP, Tzimenatos L, et al. Comparison of cervical spine injury prediction rule across ages.
Pediatrics. 2026;157(6):e2025075341. doi:10.1542/peds.2025-075341

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that may
exist and to prepare a clinical pathway for each. Accordingly, these clinical pathways should guide care with the understanding that
departures from them may be required at times.



