ACR-ASSR-SPR-SSR PRACTICE PARAMETER FOR THE
PERFORMANCE OF SPINE RADIOGRAPHY

The American College of Radiology, with more than 40,000 members, is the principal organization of radiologists, radiation oncologists, and clinical medical
physicists in the United States. The College is a nonprofit professional society whose primary purposes are to advance the science of radiology, improve
radiologic services to the patient, study the socioeconomic aspects of the practice of radiology, and encourage continuing education for radiologists, radiation
oncologists, medical physicists, and persons practicing in allied professional fields.

The American College of Radiology will periodically define new practice parameters and technical standards for radiologic practice to help advance the science
of radiology and to improve the quality of service to patients throughout the United States. Existing practice parameters and technical standards will be
reviewed for revision or renewal, as appropriate, on their fifth anniversary or sooner, if indicated.

Each practice parameter and technical standard, representing a policy statement by the College, has undergone a thorough consensus process in which it has
been subjected to extensive review and approval. The practice parameters and technical standards recognize that the safe and effective use of diagnostic and
therapeutic radiology requires specific training, skills, and techniques, as described in each document. Reproduction or modification of the published practice

parameter and technical standard by those entities not providing these services is not authorized.
PREAMBLE

This document is an educational tool designed to assist practitioners in providing appropriate radiologic care for
patients. Practice Parameters and Technical Standards are not inflexible rules or requirements of practice and are
not intended, nor should they be used, to establish a legal standard of carel. For these reasons and those set
forth below, the American College of Radiology and our collaborating medical specialty societies caution against
the use of these documents in litigation in which the clinical decisions of a practitioner are called into question.
The ultimate judgment regarding the propriety of any specific procedure or course of action must be made by
the practitioner considering all the circumstances presented. Thus, an approach that differs from the guidance in
this document, standing alone, does not necessarily imply that the approach was below the standard of care. To
the contrary, a conscientious practitioner may responsibly adopt a course of action different from that set forth
in this document when, in the reasonable judgment of the practitioner, such course of action is indicated by
variables such as the condition of the patient, limitations of available resources, or advances in knowledge or
technology after publication of this document. However, a practitioner who employs an approach substantially
different from the guidance in this document may consider documenting in the patient record information
sufficient to explain the approach taken.

The practice of medicine involves the science, and the art of dealing with the prevention, diagnosis, alleviation,
and treatment of disease. The variety and complexity of human conditions make it impossible to always reach
the most appropriate diagnosis or to predict with certainty a particular response to treatment. Therefore, it
should be recognized that adherence to the guidance in this document will not assure an accurate diagnosis or a
successful outcome. All that should be expected is that the practitioner will follow a reasonable course of action
based on current knowledge, available resources, and the needs of the patient to deliver effective and safe
medical care. The purpose of this document is to assist practitioners in achieving this objective.

1 Jowa Medical Society and lowa Society of Anesthesiologists v. lowa Board of Nursing, 831 N.W.2d 826 (lowa 2013) lowa Supreme Court refuses to find that
the "ACR Technical Standard for Management of the Use of Radiation in Fluoroscopic Procedures (Revised 2008)" sets a national standard for who may perform
fluoroscopic procedures in light of the standard’s stated purpose that ACR standards are educational tools and not intended to establish a legal standard of
care. See also, Stanley v. McCarver, 63 P.3d 1076 (Ariz. App. 2003) where in a concurring opinion the Court stated that “published standards or guidelines of
specialty medical organizations are useful in determining the duty owed or the standard of care applicable in a given situation” even though ACR standards

themselves do not establish the standard of care.
I. INTRODUCTION

This practice parameter was revised collaboratively by the American College of Radiology (ACR), the American
Society of Spine Radiology (ASSR), the Society for Pediatric Radiology (SPR), and the Society of Skeletal Radiology
(SSR).

Radiography of the spine is a proven and useful procedure for evaluating the vertebrae, disk spaces, facet and
uncovertebral joints, neural foramina, and paravertebral soft tissues. This practice parameter outlines the
principles for performing high-quality radiography of the cervical, thoracic, lumbar, sacral, and coccygeal spine
and related osseous and soft-tissue structures to the extent they are visualized with radiography.



In many circumstances, especially when there is significant risk for spine injury, computed tomography (CT) or
magnetic resonance imaging (MRI) is the initial imaging modality [1].

In patients with a clinical suspicion for spinal cord injury or compromise as well as ligamentous injuries,
particularly in the cervical spine, MRl is preferred over CT and radiography.

The goal of these radiographic examinations is to identify or exclude anatomic abnormalities or disease processes
of the spine and related tissues. The examinations should be performed with the minimum radiation exposure
[2,3] necessary to produce a diagnostic study.

All radiographic examinations should be performed in accordance with the ACR—AAPM-SIIM-SPR Practice
Parameter for Digital Radiography [4].

Il. INDICATIONS

Indications include, but are not limited to, the evaluation of the spine for [5-26]:

1. Spinal Trauma and Fracture
a. Pain
b. Neurologic symptoms
c. Instability
d. Limitation of motion
e. Nontraumatic (insufficiency and stress) fractures
f. Pathologic fractures
2. Spinal arthropathy
a. Degenerative arthropathy
b. Inflammatory arthropathy
c. Neuropathic arthropathy
d. Crystal-induced arthropathy
3. Spinal infection
a. Discitis
b. Osteomyelitis
4. Spinal neoplasms and tumor-like conditions
a. Primary bone and soft tissue tumors
b. Metastatic disease
c. Multiple myeloma
d. Paget’s disease
e. Aneurysmal bone cysts
f. Sarcoidosis, Langerhans cell histiocytosis, and other granulomatous conditions
5. Metabolic disorders
a. Osteoporosis
b. Renal osteodystrophy and complications related to dialysis
6. Congenital and acquired disorders
a. Scoliosis, kyphosis, flatback, truncal imbalance
b. Spondylolysis and spondylolisthesis
c. Congenital anomalies
d. Basilar invagination
7. Surgical and preprocedure planning, including intraoperative localizing images
8. Postoperative and postprocedural evaluation

For the pregnant or potentially pregnant patient, see the ACR—SPR Practice Parameter for Imaging Pregnant or
Potentially Pregnant Patients with lonizing Radiation [27].

I1l. QUALIFICATIONS AND RESPONSIBILITIES
See the ACR—AAPM-SIIM—SPR Practice Parameter for Digital Radiography [4].
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IV. SPECIFICATIONS OF THE EXAMINATION

The written or electronic request for a Spine Radiograph should provide sufficient information to demonstrate
the medical necessity of the examination and allow for its proper performance and interpretation.

Documentation that satisfies medical necessity includes 1) signs and symptoms and/or 2) relevant history
(including known diagnoses). Additional information regarding the specific reason for the examination or a
provisional diagnosis would be helpful and may at times be needed to allow for the proper performance and
interpretation of the examination.

The request for the examination must be originated by a physician or other appropriately licensed health care
provider. The accompanying clinical information should be provided by a physician or other appropriately
licensed health care provider familiar with the patient’s clinical problem or question and consistent with the
state’s scope of practice requirements. (ACR Resolution 35 adopted in 2006 — revised in 2016, Resolution 12-b)

This section discusses radiographic evaluation of the spine. Spinal radiography should be performed with
appropriate collimation. Further imaging examinations may be indicated based on the clinical assessment and/or
evaluation of the radiographs.

IV. SPECIFICATIONS OF THE EXAMINATION

A. Cervical Spine Examination

1. Adults [22,23,26,28-31]

a. Routine examination consists of anteroposterior (AP) and lateral views. More limited examinations
may be performed for specific indications. A swimmer’s lateral view should be performed if
necessary to assess the lower cervical segments and cervicothoracic junction alignment.

b. In patients who have had trauma, and for whom cervical spine CT is nondiagnostic or otherwise
unavailable, the entire cervical spine from the craniocervical junction to at least the superior end
plate of T1 should be performed to assess for multiple fractures or associated traumatic listhesis
[31]. Upright views are preferred but may not be possible if the patient’s condition does not permit.

c. In some clinical circumstances, additional evaluation may include some or all of the following: open
mouth view (for assessment of dens and atlantoaxial association), closed mouth odontoid AP view
(Fuchs view), oblique views (for assessment of the neural foramina), pillar views (for assessment of
the facets), and flexion and extension lateral views (for assessment of cervical instability).

d. If the patient has limited cervical range of motion on physical examination, flexion and extension
radiographs may be inadequate to exclude instability and MRI should be obtained.

e. If a cervical spine collar is present, it is the responsibility of the referring physician or referring
physician’s designee to remove the cervical spine collar and replace as appropriate.

2. Children [1,8,19,20,23-25,32-39]

a. Routine examination includes AP and lateral views. Lateral radiographs should be obtained in true
lateral position with the neck in extension if possible, and preferably during inspiration. Some
pediatric centers omit the frontal view.

b. Oblique views are not recommended due to the added radiation and low diagnostic yield.

c. Flexion and extension lateral views are often not possible in younger children but may be useful to
assess for ligament laxity in older children [40].

d. Odontoid views are difficult to acquire in children younger than 5 years because of their short necks
and imposition of the mandible on the spine and are not recommended [23].

e. Cervical spine injury in young children (younger than 9 years old) [41] most commonly occurs from
the occiput through C3 and has a propensity for ligamentous or cartilaginous rather than osseous
injury. Therefore, normal cervical spine radiographs do not exclude ligamentous or spinal cord injury
[24,25].

f. In older children with chronic cervical instability (especially those with Down syndrome), lateral
radiographs of the cervical spine centered at the craniocervical junction are taken in 3 positions:
active flexion, active extension, and the standard neutral view [8,33-36].

g. In the event additional imaging is needed, MRI, or occasionally CT, may be considered [12,29,42].



Radiation dose, magnetic safety, and potential sedation needs should be considered if these
alternate imaging modalities are used.

IV. SPECIFICATIONS OF THE EXAMINATION

B. Thoracic Spine Examination

1. Adults

a. A standard routine examination includes AP and lateral views. Lower cervical or upper lumbar
anatomy should be visualized to assure accurate numbering of thoracic levels.

b. Additional evaluation may be needed in some clinical circumstances and may include some or all of
the following: swimmer’s lateral view of the upper thoracic region, oblique views, flexion-extension
lateral views, lateral bending views, and coned view of the thoracolumbar junction.

2. Children
a. Routine examination includes AP and lateral views.
b. Additional views may be obtained for specific clinical indications [16].

IV. SPECIFICATIONS OF THE EXAMINATION

C. Lumbosacral Spine Examination in Adults and Children

1. Adults

a. A Standard examination includes AP and lateral views. Some may choose a posterior/anterior (PA)
view instead of an AP view to reduce radiation dosage.

b. In many adults and occasionally in older children, additional evaluation may be needed and may
include some or all of the following: Both oblique views, coned lateral view of the lumbosacral
junction, angled AP view of the lumbosacral junction, and upright flexion and extension lateral views
may be particularly helpful to assess for abnormal motion.

c. he upper part of the sacrum is included in the standard lumbosacral examination. When a more
complete evaluation of the sacrum, coccyx, or sacroiliac joints is needed, a cephalad-angled AP
(Ferguson) view of the sacrum and bilateral oblique/sacroiliac views may be obtained [21,43]. In
select patients, dynamic coccygeal views or lateral seated position radiographs may demonstrate
hypermobility or ligament laxity [44].

2. Children

a. Standard examination includes AP and lateral views. A PA view may be used to reduce radiation
dose.

b. Oblique views are not recommended because of the added radiation and low diagnostic yield.

c. Additional evaluation may be obtained for specific clinical indications.

IV. SPECIFICATIONS OF THE EXAMINATION

D. Scoliosis/Spine Deformity Examination in Adults and Children

1. Adults
a. Erect PA (or AP) views of the entire thoracolumbar spine should be obtained, either with a single
long computed radiography (CR) or screen-film cassette or with separate computed radiography,
digital radiography, or screen-film captures physically or electronically stitched together. Some
centers may use biplanar low-dose radiography to avoid stitching error and reduce whole body dose
[45,46], which is becoming standard of care.
b. Additional evaluation may be obtained for operative planning or post-operative evaluation.
2. Children
a. See the ACR—SPR-SSR Practice Parameter for the Performance of Radiography for Scoliosis in
Children [47].

IV. SPECIFICATIONS OF THE EXAMINATION



E. Examination of Infants

1. Neonates and infants are usually evaluated with ultrasound [48,49] (see the ACR—AIUM—-SPR-SRU Practice
Parameter for the Performance of an Ultrasound Examination of the Neonatal and Infant Spine) [50] or MRI
if congenital abnormality or trauma is highly suspected clinically or based on other imaging [51].

2. Interpretation of cervical spine radiography is difficult in infants because of epiphyseal variants, incomplete
ossification of synchondroses including the apex of the odontoid, normal ligamentous laxity resulting in
pseudosubluxation of C2 on C3, and the propensity of ligamentous rather than osseous injury. Normal lack
of ossification of the anterior arch of C1 precludes radiographic evaluation of the atlantodental interval.
MRI should be considered if there is concern for cervical spine injury.

3. Frontal and lateral views of the cervical spine, and combined frontal and lateral views of the thoracic and
lumbar spine may be performed. These views are most frequently used in the setting of a skeletal survey
for nonaccidental trauma or in the evaluation of skeletal dysplasia or congenital vertebral anomalies.

IV. SPECIFICATIONS OF THE EXAMINATION

F. Limited Examinations

1. For some clinical indications (eg, intraoperative or postsurgical follow-up), a limited examination of the area
of clinical concern may provide sufficient information.
2. The goal is to limit patient radiation exposure.

V. DOCUMENTATION

Reporting should be in accordance with the ACR Practice Parameter for Communication of Diagnostic Imaging
Findings [52].
VI. EQUIPMENT SPECIFICATIONS

See the ACR—AAPM-SIIM—SPR Practice Parameter for Digital Radiography [4].

Equipment performance monitoring should be in accordance with the ACR—AAPM Technical Standard for
Diagnostic Medical Physics Performance Monitoring of Radiographic Equipment [40].
Radiographic Quality Control in Adults and Children

1. Examinations of the spine should completely demonstrate the designated portion(s) of the spine or the
levels of clinical interest in a limited examination.

2. Images not of diagnostic quality should be repeated.

3. Each image should be permanently labeled in accordance with the ACR-AAPM-SIIM-SPR Practice
Parameter for Digital Radiography [4].

VIl. RADIATION SAFETY IN IMAGING

Radiologists, medical physicists, non-physician radiology providers, radiologic technologists, and all supervising physicians have
a responsibility for safety in the workplace by keeping radiation exposure to staff, and to society as a whole, "as low as
reasonably achievable” (ALARA) and to assure that radiation doses to individual patients are appropriate, taking into account
the possible risk from radiation exposure and the diagnostic image quality necessary to achieve the clinical objective. All
personnel who work with ionizing radiation must understand the key principles of occupational and public radiation protection
(justification, optimization of protection, application of dose constraints and limits) and the principles of proper management
of radiation dose to patients (justification, optimization including the use of dose reference levels). https://www-
pub.iaea.org/MTCD/Publications/PDF/PUB1775_web.pdf

Nationally developed guidelines, such as the ACR’s Appropriateness Criteria®, should be used to help choose the most
appropriate imaging procedures to prevent unnecessary radiation exposure.

Facilities should have and adhere to policies and procedures that require ionizing radiation examination protocols (radiography,
fluoroscopy, interventional radiology, CT) to vary according to diagnostic requirements and patient body habitus to optimize
the relationship between appropriate radiation dose and adequate image quality. Automated dose reduction technologies
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available on imaging equipment should be used, except when inappropriate for a specific exam. If such technology is not
available, appropriate manual techniques should be used.

Additional information regarding patient radiation safety in imaging is available from the following websites — Image Gently®
for children (www.imagegently.org) and Image Wisely® for adults (wWww.imagewisely.org). These advocacy and awareness
campaigns provide free educational materials for all stakeholders involved in imaging (patients, technologists, referring
providers, medical physicists, and radiologists).

Radiation exposures or other dose indices should be periodically measured by a Qualified Medical Physicist in accordance with
the applicable ACR Technical Standards. Monitoring or regular review of dose indices from patient imaging should be
performed by comparing the facility’s dose information with national benchmarks, such as the ACR Dose Index Registry and
relevant publications relying on its data, applicable ACR Practice Parameters, NCRP Report No. 172, Reference Levels and
Achievable Doses in Medical and Dental Imaging: Recommendations for the United States or the Conference of Radiation
Control Program Director’s National Evaluation of X-ray Trends; 2006, 2009, amended 2013, revised 2023 (Res. 2d).

VIIl. QUALITY CONTROL AND IMPROVEMENT, SAFETY, INFECTION CONTROL, AND PATIENT EDUCATION

Policies and procedures related to quality, patient education, infection control, and safety should be developed
and implemented in accordance with the ACR Policy on Quality Control and Improvement, Safety, Infection
Control, and Patient Education appearing under the heading Position Statement on Quality Control &
Improvement, Safety, Infection Control, and Patient Education on the ACR website
(https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Quality-Control-and-Improvement).

ACKNOWLEDGEMENTS

This practice parameter was revised according to the process described under the heading The Process for
Developing ACR Practice Parameters and Technical Standards on the ACR website (https://www.acr.org/Clinical-
Resources/Practice-Parameters-and-Technical-Standards) by the Committee on Body Imaging (Musculoskeletal)
of the ACR Commission on Body Imaging and the Committee on Practice Parameters — Pediatric Radiology of the
ACR Commission on Pediatric Radiology in collaboration with the ASSR, the SPR and the SSR.

Writing Committee - members represent their societies in the initial and final revision of this practice parameter

ACR ASSR
Mary K. Jesse, MD, Chair Vikas Agarwal, MD
Felix Gonzalez, MD Allison Grayev, MD
Jennifer A. Knight, MD Troy Hutchins, MD
Vinil Shah, MD
SPR SSR
Kirsten Ecklund, MD Leah Davis, DO
Richard Jones, MD Padmaja Jonnalagadda, MD

Amisha Shah, MD

Committee on Practice Parameters — Musculoskeletal Body Imaging

(ACR Committee responsible for sponsoring the draft through the process)

Catherine C. Roberts, MD, Chair Kenneth S. Lee, MD
Jeffrey M. Brody, MD, FACR Suzanne S. Long, MD
Bethany U. Casagranda, DO Kambiz Motamedi, MD
Felix Gonzalez, MD Carlos A. Rivera, BSc
Elaine S. Gould, MD, FACR Aleksandr Rozenberg, MD

Mary K. Jesse, MD Naveen Subhas, MD


http://www.imagegently.org
http://www.imagewisely.org
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Quality-Control-and-Improvement
https://www.acr.org/Clinical-Resources/Practice-Parameters-and-Technical-Standards
https://www.acr.org/Clinical-Resources/Practice-Parameters-and-Technical-Standards

Committee on Practice Parameters — Pediatric Radiology

(ACR Committee responsible for sponsoring the draft through the process)

Terry L. Levin, MD, FACR, Chair
John B. Amodio, MD, FACR

Jesse Berman, MD

Tara M. Catanzano, MB, BCh
Harris L. Cohen, MD, FACR

Kassa Darge, MD, PhD

Dorothy L. Gilbertson-Dahdal, MD
Lauren P. Golding, MD

Safwan S. Halabi, MD

Jason Higgins, DO

Jane Sun Kim, MD

Jennifer A Knight, MD

Jessica Kurian, MD

Matthew P. Lungren, MD, MPH
Helen R. Nadel, MD

Erica Poletto, MD

Richard B. Towbin, MD, FACR
Andrew T. Trout, MD

Esben S. Vogelius, MD

Andrew B. Rosenkrantz, MD, Chair, Commission on Body Imaging

Richard A. Barth, MD, FACR, Chair, Commission on Pediatric Radiology

David B. Larson, MD, MBA, Chair, Commission on Quality and Safety

Mary S. Newell, MD, FACR, Chair, Committee on Practice Parameters and Technical Standards

Comments Reconciliation Committee

Kurt Schoppe, MD— CSC Chair
Neil Lall, MD— CSC Co-Chair
Vikas Agarwal, MD

Hamza Alizai, MD

Richard A. Barth, MD, FACR
Nicholas M. Beckmann, MD
Timothy A. Crummy, MD, FACR
Nirvikar Dahiya, MD, FAIUM, FSRU
Leah Davis, DO

Felix Gonzalez, MD

Allison Grayev, MD

Troy Hutchins, MD

Mary K. Jesse, MD

REFERENCES

Padmaja Jonnalagadda, MD
Jennifer A. Knight, MD
Amy L. Kotsenas, MD, FACR
David B. Larson, MD, MBA
Paul Larson, MD

Terry L. Levin, MD, FACR
Rebecca Milman, Ph.D
Mary S. Newell, MD, FACR
Catherine C. Roberts, MD
Andrew B Rosenkrantz, MD
Marla B. K. Sammer, MD
Vinil Shah, MD

Jonelle M. Thomas, MD

1. Beckmann NM, West OC, Nunez D, Jr., et al. ACR Appropriateness Criteria(®) Suspected Spine Trauma.
Journal of the American College of Radiology : JACR 2019;16:5264-s85.

2. Almen AJ, Mattsson S. Dose distribution at radiographic examination of the spine in pediatric radiology.
Spine 1996;21:750-6.

3. Gialousis GI, Yakoumakis EN, Papadopoulou DI, et al. Differences in effective dose and energy imparted
estimation from PA-AP, RLAT-LLAT projections in pediatric full spine x-ray examination using the Monte
Carlo technique. Physics in medicine and biology 2006;51:287-97.

4. American College of Radiology. ACR-AAPM-SIIM—-SPR practice parameter for digital radiography. Available
at: https://www.acr.org/-/media/ACR/Files/Practice-Parameters/rad-digital.pdf. Accessed June 1, 2022.

5. Hadley MN, Walters BC, Grabb PA, et al. Radiographic assessment of the cervical spine in asymptomatic



https://www.acr.org/-/media/ACR/Files/Practice-Parameters/rad-digital.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

trauma patients. Neurosurgery 2002;50:530-5.

. Berry GE, Adams S, Harris MB, et al. Are plain radiographs of the spine necessary during evaluation after

blunt trauma? Accuracy of screening torso computed tomography in thoracic/lumbar spine fracture
diagnosis. The Journal of trauma 2005;59:1410-3; discussion 13.

. Brockmeyer D. Down syndrome and craniovertebral instability. Topic review and treatment

recommendations. Pediatric neurosurgery 1999;31:71-7.

. Freemyer B, Knopp R, Piche J, Wales L, Williams J. Comparison of five-view and three-view cervical spine

series in the evaluation of patients with cervical trauma. Annals of emergency medicine 1989;18:818-21.

. Gale SC, Gracias VH, Reilly PM, Schwab CW. The inefficiency of plain radiography to evaluate the cervical

spine after blunt trauma. The Journal of trauma 2005;59:1121-5.

Griffen MM, Frykberg ER, Kerwin AJ, et al. Radiographic clearance of blunt cervical spine injury: plain
radiograph or computed tomography scan? The Journal of trauma 2003;55:222-6; discussion 26-7.

Holmes JF, Akkinepalli R. Computed tomography versus plain radiography to screen for cervical spine injury:
a meta-analysis. The Journal of trauma 2005;58:902-5.

Insko EK, Gracias VH, Gupta R, Goettler CE, Gaieski DF, Dalinka MK. Utility of flexion and extension
radiographs of the cervical spine in the acute evaluation of blunt trauma. The Journal of trauma
2002;53:426-9.

McNamara RM, Heine E, Esposito B. Cervical spine injury and radiography in alert, high-risk patients. The
Journal of emergency medicine 1990;8:177-82.

Mirvis SE, Diaconis JN, Chirico PA, Reiner Bl, Joslyn JN, Militello P. Protocol-driven radiologic evaluation of
suspected cervical spine injury: efficacy study. Radiology 1989;170:831-4.

Mower WR, Hoffman JR, Pollack CV, Jr., Zucker MI, Browne BJ, Wolfson AB. Use of plain radiography to
screen for cervical spine injuries. Annals of emergency medicine 2001;38:1-7.

Offerman SR, Holmes JF, Katzberg RX, Richards JR. Utility of supine oblique radiographs in detecting cervical
spine injury. The Journal of emergency medicine 2006;30:189-95.

Pollack CV, Jr., Hendey GW, Martin DR, Hoffman JR, Mower WR. Use of flexion-extension radiographs of the
cervical spine in blunt trauma. Annals of emergency medicine 2001;38:8-11.

Ralston ME, Chung K, Barnes PD, Emans JB, Schutzman SA. Role of flexion-extension radiographs in blunt
pediatric cervical spine injury. Academic emergency medicine : official journal of the Society for Academic
Emergency Medicine 2001;8:237-45.

Ralston ME, Ecklund K, Emans JB, Torrey SB, Bailey MC, Schutzman SA. Role of oblique radiographs in blunt
pediatric cervical spine injury. Pediatric emergency care 2003;19:68-72.

Reinus WR, Strome G, Zwemer FL, Jr. Use of lumbosacral spine radiographs in a level Il emergency
department. AJR. American journal of roentgenology 1998;170:443-7.

Ross SE, O'Malley KF, DeLong WG, Born CT, Schwab CW. Clinical predictors of unstable cervical spinal injury
in multiply injured patients. Injury 1992;23:317-9.

Schousboe JT, Rosen HR, Vokes TJ, et al. Prediction models of prevalent radiographic vertebral fractures
among older women. Journal of clinical densitometry : the official journal of the International Society for
Clinical Densitometry 2014;17:378-85.

Swischuk LE, John SD, Hendrick EP. Is the open-mouth odontoid view necessary in children under 5 years?
Pediatric radiology 2000;30:186-9.

Platzer P, Jaindl M, Thalhammer G, et al. Cervical spine injuries in pediatric patients. The Journal of trauma
2007;62:389-96; discussion 94-6.

Smart PJ, Hardy PJ, Buckley DM, et al. Cervical spine injuries to children under 11: should we use
radiography more selectively in their initial assessment? Emergency medicine journal : EMJ 2003;20:225-7.
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 : Canadian Medical Association journal = journal de I'Association medicale
canadienne 2012;184:E867-76.

American College of Radiology. ACR—SPR Practice Parameter for Imaging Pregnant or Potentially Pregnant
Patients with lonizing Radiation. Available at: https://www.acr.org/-/media/ACR/Files/Practice-
Parameters/Pregnant-Pts.pdf. Accessed December 18, 2020.

Dreizin D, Letzing M, Sliker CW, et al. Multidetector CT of blunt cervical spine trauma in adults.
Radiographics : a review publication of the Radiological Society of North America, Inc 2014;34:1842-65.



https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Pregnant-Pts.pdf
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Pregnant-Pts.pdf

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

McCulloch PT, France J, Jones DL, et al. Helical computed tomography alone compared with plain
radiographs with adjunct computed tomography to evaluate the cervical spine after high-energy trauma.
The Journal of bone and joint surgery. American volume 2005;87:2388-94.

Inaba K, Nosanov L, Menaker J, et al. Prospective derivation of a clinical decision rule for thoracolumbar
spine evaluation after blunt trauma: An American Association for the Surgery of Trauma Multi-Institutional
Trials Group Study. The journal of trauma and acute care surgery 2015;78:459-65; discussion 65-7.

Nelson DW, Martin MJ, Martin ND, Beekley A. Evaluation of the risk of noncontiguous fractures of the spine
in blunt trauma. The journal of trauma and acute care surgery 2013;75:135-9.

Rozzelle CJ, Aarabi B, Dhall SS, et al. Management of pediatric cervical spine and spinal cord injuries.
Neurosurgery 2013;72 Suppl 2:205-26.

American Academy of Pediatrics. Committee on Sports Medicine. Atlantoaxial instability in Down
Syndrome. Pediatrics 1984;74:152-4.

Atlantoaxial instability in Down syndrome: subject review. American Academy of Pediatrics Committee on
Sports Medicine and Fitness. Pediatrics 1995;96:151-4.

Bull MJ. Health supervision for children with Down syndrome. Pediatrics 2011;128:393-406.

Wyckoff AS. AAP updates guidance on caring for children with Down syndrome. AAP News 2011;32:10.
McAllister AS, Nagaraj U, Radhakrishnan R. Emergent Imaging of Pediatric Cervical Spine Trauma.
Radiographics : a review publication of the Radiological Society of North America, Inc 2019;39:1126-42.
Arbuthnot M, Mooney DP. The sensitivity and negative predictive value of a pediatric cervical spine
clearance algorithm that minimizes computerized tomography. Journal of pediatric surgery 2017;52:130-35.
Cui LW, Probst MA, Hoffman JR, Mower WR. Sensitivity of plain radiography for pediatric cervical spine
injury. Emergency radiology 2016;23:443-8.

Tat ST, Mejia MJ, Freishtat RJ. Imaging, clearance, and controversies in pediatric cervical spine trauma.
Pediatric emergency care 2014;30:911-5; quiz 16-8.

Beckmann NM, Chinapuvvula NR, Zhang X, West OC. Epidemiology and Imaging Classification of Pediatric
Cervical Spine Injuries: 12-Year Experience at a Level 1 Trauma Center. AJR. American journal of
roentgenology 2020;214:1359-68.

Waddell VA, Connelly S. Decreasing Radiation Exposure in Pediatric Trauma Related to Cervical Spine
Clearance: A Quality Improvement Project. Journal of trauma nursing : the official journal of the Society of
Trauma Nurses 2018;25:38-44.,

Battistone MJ, Manaster BJ, Reda DJ, Clegg DO. Radiographic diagnosis of sacroiliitis--are sacroiliac views
really better? The Journal of rheumatology 1998;25:2395-401.

Maigne JY, Tamalet B. Standardized radiologic protocol for the study of common coccygodynia and
characteristics of the lesions observed in the sitting position. Clinical elements differentiating luxation,
hypermobility, and normal mobility. Spine 1996;21:2588-93.

Celestre PC, Dimar JR, 2nd, Glassman SD. Spinopelvic Parameters: Lumbar Lordosis, Pelvic Incidence, Pelvic
Tilt, and Sacral Slope: What Does a Spine Surgeon Need to Know to Plan a Lumbar Deformity Correction?
Neurosurgery clinics of North America 2018;29:323-29.

Melhem E, Assi A, El Rachkidi R, Ghanem I. EOS(®) biplanar X-ray imaging: concept, developments, benefits,
and limitations. Journal of children's orthopaedics 2016;10:1-14.

American College of Radiology. ACR—SPR-SSR Practice Parameter for the Performance of Radiography for
Scoliosis in Children. Available at: https://www.acr.org/-/media/ACR/Files/Practice-
Parameters/Scoliosis.pdf. Accessed December 17, 2020.

Lowe LH, Johanek AJ, Moore CW. Sonography of the neonatal spine: part 1, Normal anatomy, imaging
pitfalls, and variations that may simulate disorders. AJR. American journal of roentgenology 2007;188:733-
8.

Fotter R, Sorantin E, Schneider U, Ranner G, Fast C, Schober P. Ultrasound diagnosis of birth-related spinal
cord trauma: neonatal diagnosis and follow-up and correlation with MRI. Pediatric radiology 1994;24:241-4.
American College of Radiology. ACR—AIUM-SPR—SRU Practice Parameter for the Performance of an
Ultrasound Examination of the Neonatal and Infant Spine. Available at: https://www.acr.org/-
/media/ACR/Files/Practice-Parameters/US-NeonatalSpine.pdf. Accessed December 18, 2020.

Rossi A, Martinetti C, Morana G, Severino M, Tortora D. Diagnostic Approach to Pediatric Spine Disorders.
Magnetic resonance imaging clinics of North America 2016;24:621-44.,

American College of Radiology. ACR Practice Parameter for Communication of Diagnostic Imaging Findings.



https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Scoliosis.pdf
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Scoliosis.pdf
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/US-NeonatalSpine.pdf
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/US-NeonatalSpine.pdf

Revisedv4ikb(Redohitips FRww.acr.org/-/media/ACR/Files/Practice-Parameters/CommunicationDiag.pdf.
Accessed December 18, 2020.

*Practice parameters and technical standards are published annually with an effective date of October 1 in the
year in which amended, revised or approved by the ACR Council. For practice parameters and technical standards
published before 1999, the effective date was January 1 following the year in which the practice parameter or
technical standard was amended, revised, or approved by the ACR Council.

Development Chronology for this Practice Parameter 2002 (Resolution 29)
Amended 2006 (Resolution 17, 35)

Revised 2007 (Resolution 39)

Amended 2009 (Resolution 11)

Revised 2012 (Resolution 2)

Amended 2014 (Resolution 39)

Revised 2017 (Resolution 7)

Revised 2022 (Resolution 37)

Amended 2023 (Resolution 2c, 2d)


https://www.acr.org/-/media/ACR/Files/Practice-Parameters/CommunicationDiag.pdf
/PPTS/DownloadPreviewDocument?DocId=152

