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Back Pain–Child
Variant 1:

Child. Back pain with none of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging
evaluation.
Radiologic Procedure

Rating

Comments

X-ray spine area of interest

2

See references [1,4-6,8,9,11,12,21].

MRI complete spine without IV
contrast

1

See references [1,4,5].

MRI complete spine with IV contrast

1

MRI complete spine without and with
IV contrast
CT spine area of interest without IV
contrast
CT spine area of interest with IV
contrast
CT spine area of interest without and
with IV contrast
Tc-99m bone scan whole body with
SPECT complete spine
X-ray myelography and post
myelography CT complete spine

Varies
O
O

1

See references [8,27,28].

O

1

Varies

1

Varies

1

Varies

1

☢☢☢☢

1

☢☢☢☢

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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RRL*

1

*Relative
Radiation Level
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Variant 2:

Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging
evaluation.
Radiologic Procedure

X-ray spine area of interest

Rating
8

MRI complete spine without IV
contrast

5

MRI complete spine without and with
IV contrast

4

CT spine area of interest without IV
contrast
CT spine area of interest with IV
contrast
Tc-99m bone scan whole body with
SPECT complete spine
MRI complete spine with IV contrast
CT spine area of interest without and
with IV contrast
X-ray myelography and post
myelography CT complete spine

Comments
See references [1,4-6,9].
This procedure may be appropriate but
there was disagreement among panel
members on the appropriateness rating as
defined by the panel’s median rating. This
procedure is useful if neurologic
symptoms are present. See references
[1,4,5,8,24-26,32,34,35].
This procedure is useful if there is concern
for inflammation, infection, or neoplasm.
See variant 6. See references [8,15,28,33].

3

See references [4,7,15,30,42].

2

Varies

O

O
Varies
Varies

2

See references [4,19,20].

☢☢☢☢

1

O

1

Varies

1

☢☢☢☢

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Variant 3:

RRL*

*Relative
Radiation Level

Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Negative
radiographs.
Radiologic Procedure

Rating

Comments

RRL*

MRI complete spine without IV
contrast

8

MRI complete spine without and with
IV contrast

6

CT spine area of interest without IV
contrast

5

Tc-99m bone scan whole body with
SPECT complete spine

5

CT spine area of interest with IV
contrast

2

Varies

MRI complete spine with IV contrast

1

O

1

Varies

1

☢☢☢☢

CT spine area of interest without and
with IV contrast
X-ray myelography and post
myelography CT complete spine

See references [4,19,20].
This procedure is useful if there is concern
for inflammation, infection, or neoplasm.
See variant 6. See references [8,15,28,33].
This procedure is useful to evaluate bony
lesion. See references [8,15,28,33].
This procedure is useful for detection and
characterization of pars injury. See
references [8,15,28,33].

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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O
O
Varies
☢☢☢☢

*Relative
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Variant 4:

Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Positive
radiographs.
Radiologic Procedure

MRI complete spine without IV
contrast
MRI complete spine without and with
IV contrast
CT spine area of interest without IV
contrast

Rating

Comments

RRL*

8

See references [8,15,28,33].

O

8

See references [8,15,28,33].

O

This procedure is useful to evaluate bony
lesions. See references [8,15,28,33].
This procedure is an alternative to MRI
spine without IV contrast for diagnosis
and characterization of spondylolysis
spectrum. It does not consider the addition
of CT. See references [8,15,28,33].

5

Varies

Tc-99m bone scan whole body with
SPECT complete spine

4

CT spine area of interest with IV
contrast

3

Varies

MRI complete spine with IV contrast

1

O

1

Varies

1

☢☢☢☢

CT spine area of interest without and
with IV contrast
X-ray myelography and post
myelography CT complete spine

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Variant 5:

☢☢☢☢

*Relative
Radiation Level

Child. Chronic back pain associated with overuse. Mechanical back pain.
Radiologic Procedure

X-ray spine area of interest

Rating
9

MRI spine area of interest without IV
contrast

7

CT spine area of interest without IV
contrast

6

Tc-99m bone scan whole body with
SPECT complete spine

6

MRI spine area of interest without
and with IV contrast
MRI spine area of interest with IV
contrast
CT spine area of interest with IV
contrast
CT spine area of interest without and
with IV contrast
X-ray myelography and post
myelography CT complete spine

Comments
See references [6,21,24,31].
This procedure is complementary for
additional site involvement or negative
radiographs. See references [6,8,21-24,3740,42].
This procedure is useful to evaluate bony
lesions. See references [6,15,23,30,31,42].
This procedure is an alternative to MRI
spine without IV contrast for diagnosis
and characterization of spondylolysis
spectrum. It does not consider the addition
of CT. See references
[6,19,20,30,31,36,42-44].

3

See references [8,15,28,33].

Varies
O
Varies

☢☢☢☢

O

1

O

1

Varies

1

Varies

1

☢☢☢☢

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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RRL*

3

*Relative
Radiation Level
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Variant 6:

Child. Back pain associated with suspected inflammation, infection, or malignancy.
Radiologic Procedure

Rating

Comments

MRI complete spine without and with
IV contrast

9

See references [8,13,27-29,33].

X-ray complete spine

8

See references [7,8,27,28].

MRI complete spine without IV
contrast

5

CT spine area of interest without IV
contrast

5

Tc-99m bone scan whole body with
SPECT complete spine

4

MRI complete spine with IV contrast

3

CT spine area of interest with IV
contrast
CT spine area of interest without and
with IV contrast
X-ray myelography and post
myelography CT complete spine

This procedure may be appropriate but
there was disagreement among panel
members on the appropriateness rating as
defined by the panel’s median rating.
This procedure may be appropriate but
there was disagreement among panel
members on the appropriateness rating as
defined by the panel’s median rating. This
procedure is useful to evaluate bony
lesions.
This procedure is useful if multiple
osseous lesions are suspected. It does not
consider the addition of CT. See
references [7,8,20].

O
☢☢☢
O

Varies

☢☢☢☢
O

3

See reference [7].

Varies

2

Varies

1

☢☢☢☢

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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BACK PAIN–CHILD
Expert Panel on Pediatric Imaging: Timothy N. Booth, MD1; Ramesh S. Iyer, MD2;
Richard A. Falcone Jr, MD, MPH3; Laura L. Hayes, MD4; Jeremy Y. Jones, MD5; Nadja Kadom, MD6;
Abhaya V. Kulkarni, MD7; John S. Myseros, MD8; Sonia Partap, MD9; Charles Reitman, MD10;
Richard L. Robertson, MD11; Maura E. Ryan, MD12; Gaurav Saigal, MD13; Bruno P. Soares, MD14;
Aylin Tekes-Brady, MD15; Andrew T. Trout, MD16; Nicholas A. Zumberge, MD17; Brian D. Coley, MD18;
Susan Palasis, MD.19

Summary of Literature Review
Introduction/Background
It is now generally accepted that nontraumatic back pain in the pediatric population is common. Evaluation of the
spine in the setting of trauma will be addressed with a forthcoming ACR Appropriateness Criteria guideline. Early
studies have reported prevalence as low as 2%, with more recent evidence suggesting that up to half of the
pediatric population experiences back pain [1]. The incidence of back pain increases throughout childhood, most
notably lower back pain [2]. Childhood back pain may be predictive of adult back pain [2]. Female sex, poor
general health, high level of activity, backpack loads, and family history of back pain are risk factors that have
been suggested [3]. Most pediatric back pain is mechanical and responds to conservative treatment with imaging
not required in the clinical evaluation [1,4-6]. However, back pain may be caused by more serious conditions,
including the broad categories of traumatic, infectious, inflammatory, congenital, and neoplastic processes [7,8].
Evaluation of scoliosis associated with pain will be addressed under a separate ACR Appropriateness Criteria
guideline. Back pain is common in the pediatric athlete, with many potential etiologies [9].
The presence of isolated back pain in a child has previously been an indication for imaging; however, recently a
more conservative approach has been suggested. As in adults, a diagnostic algorithm is suggested for evaluation
of children with back pain in order to reduce the number of unnecessary examinations performed and resultant
radiation exposure [10]. Children with back pain of short duration, a normal physical examination, and minor or
no history of trauma will likely benefit little from further laboratory or imaging evaluation [1,8,11]. Imaging
should be reserved for the presence of persistent back pain with concerning clinical and laboratory findings.
Laboratory evaluation with a complete blood count and sedimentation rate may be of use to evaluate for a
systemic etiology [12-14]. Clinical and laboratory findings suggesting an infectious or neoplastic etiology should
be imaged without delay. The presence of constant pain, night pain, and radicular pain, alone or in combination,
lasting for 4 weeks or more, constitute clinical red flags that should prompt further imaging. An abnormal
neurologic examination should prompt immediate imaging [1,4,5].
Overview of Imaging Modalities
Radiographs
Radiographs of the symptomatic region are a useful initial imaging modality, as they are readily available and
may lead to a diagnosis in a significant number of patients [4]. Vertebral alignment, spinal curvature, and disc
height can easily be ascertained using radiographs. The presence of spondylolysis, Scheuermann disease, and
primary bone tumors may be suggested on radiographs and direct any further imaging [4,15,16]. Oblique views of
the lumbar spine have been shown to double the radiation dose delivered without any additional helpful
information beyond the standard frontal and lateral views [6,9]. Radiographs are insensitive to paraspinal and
intraspinal soft-tissue masses.
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Tc-99m bone scan whole body with single-photon emission computed tomography spine
Back pain can be difficult to localize in children. The ability of Tc-99m whole-body bone scan to evaluate the
entire axial skeleton as well as identify potential multifocal disease is an advantage of this modality [17]. The
addition of single-photon emission computed tomography (SPECT) increases the sensitivity and specificity of the
examination and has been shown to improve the detection of spondylolysis [18]. SPECT bone scan has been
shown to be superior to magnetic resonance imaging (MRI) in detecting active spondylolysis [19] and several
authors support SPECT bone scan over MRI in the evaluation of spondylolysis [7,9,12]. The SPECT bone scan is
moderately sensitive in evaluation of infection and tumor, but additional imaging is typically needed for diagnosis
and management [20]. Screening SPECT bone scan may have increased sensitivity in cases of back pain with
shorter duration of symptoms [21].
Magnetic resonance imaging
MRI without contrast has been shown to be an effective screening tool in evaluating pediatric patients with certain
red-flag clinical presentations [1,5]. In young patients, the MRI examination may need to be performed under
sedation. MRI is the only modality that directly visualizes the spinal cord, ligaments, and intervertebral discs. T2weighted images and fat-suppression techniques are necessary for evaluating for marrow edema and paraspinal
pathology. MRI without contrast is often able to determine a cause of mechanical back pain, most commonly
spondylolysis, with high sensitivity [22-24]. Recent studies have demonstrated MRI to be more sensitive than
computed tomography (CT) and a potential first-line test in the evaluation of spondylolysis [23,24]. Fluidsensitive and fat-suppressed MRI techniques are able to identify stress reaction (marrow edema) in the pedicles as
well as spondylolisthesis, which are the 2 findings that guide management of these patients [22,24]. MRI is
optimal for demonstrating degenerative disc pathology, which may be more common in the pediatric population
than previously suspected [25,26].
The main advantage of MRI is optimal intraspinal and paraspinal soft-tissue evaluation. Intraspinal tumors can
present with back pain and MRI is the indicated imaging modality in this subset of patients [27,28]. Osteomyelitis
and epidural and paraspinal infection are well demonstrated on MRI and can guide surgical intervention
[13,14,29]. Fat-suppressed T2 and T1 postcontrast MRI sequences such as short tau inversion recovery, Dixon,
and fat-suppressed turbo spin echo are necessary for evaluation of suspected infectious or neoplastic disease
involving the vertebrae, discs, or paraspinous soft tissues [8].
Computed tomography
CT without contrast provides excellent bone detail. The modality is suboptimal for evaluating the intraspinal
contents and the paraspinal soft tissues in comparison with MRI. The ability of CT to reconstruct in multiple
planes and perform 3D volume-rendered images is an advantage. CT targeted to the area of interest can be useful
in the evaluation of suspected spondylolysis as well as primary bone tumors such as osteoid osteoma,
osteoblastoma, and aneurysmal bone cyst [15,27,30]. However, CT does not demonstrate associated marrow
edema. Also, intrinsic fluid-fluid levels and associated soft-tissue abnormalities are better demonstrated on MRI.
Apophyseal ring fractures are also well evaluated on CT [31]. CT with contrast can be considered when infection
and abscess are suspected and MRI is contraindicated or not feasible.
Myelography and postmyelography computed tomography spine
The indication for myelography and postmyelography CT is narrow and limited because of its invasiveness and
limited diagnostic yield. Myelography and postmyelography CT can be considered in conditions where intraspinal
pathology is suspected and MRI is either contraindicated or will be significantly limited by existing hardware.
Discussion of Imaging Modalities by Variant
Variant 1: Child. Back pain with none of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging evaluation.
Radiographs
There is little evidence that radiographic evaluation of the region of interest in acute uncomplicated back pain
without an associated traumatic event is indicated [8,9,11,12].
MRI spine
MRI is not indicated in back pain without clinical red flags present [1,4,5]. If an inflammatory, infectious, or
neoplastic process is suggested from initial clinical or laboratory evaluation, MRI without and with contrast of the
complete spine is the suggested imaging modality in further imaging evaluation [8,27,28]. If contrast is
ACR Appropriateness Criteria®
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administered, precontrast images are helpful to assess enhancement. There is little use for performing an MRI
with contrast only.
CT spine
CT is not indicated for evaluation of patients with back pain and no clinical red flags. If an inflammatory,
infectious, or neoplastic process is suggested from initial clinical or laboratory evaluation and MRI cannot be
obtained, a CT spine with contrast targeted to the area of interest may be indicated. CT spine without and with
contrast is not indicated for evaluation of patients with back pain and no red flags.
Tc-99m bone scan whole body with SPECT spine
SPECT bone scan is not indicated for evaluation of patients with back pain and no red flags.
Myelography and postmyelography CT spine
This examination is not indicated for evaluation of patients with back pain and no red flags.
Variant 2: Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging evaluation.
Radiographs
Radiographs of the cervical, thoracic, or lumbar spine are a useful initial diagnostic imaging procedure for
evaluation of back pain in children. Radiographs can demonstrate findings that lead to the diagnosis in up to 24%
of children [1,4,5]. Anterior-posterior radiographs are typically sufficient, with additional views only adding to
the radiation dose without increase in diagnostic yield. Collimation to the area of concern may aid in the diagnosis
[6,9]. Pathologic conditions that can be diagnosed on radiographs include spondylolysis, scoliosis, Scheuermann
disease, and bone tumors [1,4,5]. In children with back pain and clinical red flags, negative radiographs are not
considered adequate to exclude pathology and additional advanced imaging techniques are required [1,5]. Positive
radiographs leading to a specific diagnosis may guide therapy without additional imaging or direct further
appropriate imaging evaluation [1,4,5].
MRI spine
Noncontrast MRI of the spine targeted to the region of interest is sensitive for the imaging evaluation of softtissue and bony abnormalities associated with pediatric back pain, including paraspinous soft-tissue pathology,
disc disease, marrow edema, and intraspinal masses [8,24-26,32]. However, radiographs should be the initial
imaging evaluation in most cases. MRI of the total spine may be indicated as the initial evaluation of patients with
abnormal neurologic findings. Contrast is helpful in the evaluation of back pain in children when there is clinical
or laboratory evidence of infection, inflammation, or tumor [8,13,33]. If contrast is administered, precontrast
images are helpful to assess enhancement. There is little use for performing an MRI with contrast only.
CT spine
Bone lesions and fractures are well delineated on targeted noncontrast CT [7,15]. However, radiographs should be
obtained initially. Although CT with contrast may be helpful when infection or tumor is suspected, MRI without
and with contrast is the modality of choice in the evaluation of these patients. CT with contrast should be
considered only when MRI is contraindicated or not feasible. CT both without and with contrast is not usually
indicated. In the circumstance where there is a need to determine the presence of calcifications, limited
noncontrast images could be obtained through the area of interest.
Tc-99m bone scan whole body with SPECT spine
Tc-99m bone scan may be a useful screening tool in children with back pain and no specific neurologic findings
on physical examination [4]. However, radiographs should be the initial imaging examination and may direct
further evaluation.
Myelography and postmyelography CT spine
Because of the invasiveness of the procedure, myelography and postmyelography CT of the whole spine are
considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will have
significantly limited diagnostic yield because of spinal hardware.
Variant 3: Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Negative radiographs.
Children with negative radiographs and back pain associated with clinical red flags should undergo additional
imaging evaluation.
ACR Appropriateness Criteria®
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MRI spine
MRI of the total spine is sensitive for the imaging evaluation of soft-tissue and bony abnormalities associated with
pediatric back pain, including paraspinous soft-tissue pathology, disc disease, marrow edema, and intraspinal
masses [8,24-26,32]. Nonneoplastic intraspinal etiologies of back pain such as syrinx and meningoceles are well
demonstrated using MRI [34,35]. Two large prospective studies have used MRI in an algorithm for evaluation of
pediatric back pain in a total of 348 patients [1,5]. These studies found that MRI had high diagnostic accuracy in
identifying and delineating the etiology of pediatric back pain. MRI is especially useful in evaluation of children
with positive neurologic findings and should be considered the primary imaging modality in this subset of
patients. An imaging algorithm has been proposed that includes only MRI in the imaging evaluation of children
with positive neurologic findings [4]. Contrast is helpful in the evaluation of back pain in children when there is
clinical or laboratory evidence of infection, inflammation, or tumor [8,13,33]. If contrast is administered,
precontrast images are helpful to assess enhancement. There is little use for performing an MRI with contrast
only. MRI of the spine in the clinical setting of back pain should always be performed with fat-saturated imaging
techniques, especially following the administration of contrast.
CT spine
Fractures and bone lesions are well delineated on targeted noncontrast CT [7,15]. CT has been found to be
complementary to bone scan in evaluation of spondylolysis [4,30].
CT with contrast can be used when infection or tumor is suspected; however, MRI without and with contrast is
the modality of choice in the evaluation of these patients. CT with contrast targeted to the area of interest should
be considered only when MRI is contraindicated or not feasible. Performing CT both without and with contrast is
not usually indicated. In the circumstance of determining the presence of calcifications, limited images could be
obtained through the area of interest.
Tc-99m bone scan whole body with SPECT spine
Tc-99m bone scan may be a useful tool in children with back pain and no specific neurologic findings on physical
examination [4]. However, a retrospective study evaluating bone scan as a screening tool found that primary
malignancies of the spine were missed in 3 out of 142 patients, although only planar bone scans were obtained in
this study [20]. Although bone scan with SPECT can be very sensitive to bone pathology such as spondylolysis
[19], potentially significant causes of back pain could be missed using only this modality [8,20]. SPECT/CT is not
addressed in this discussion because it is not widely available.
Myelography and postmyelography CT spine
Because of the invasiveness of the procedure, myelography and postmyelography CT of the whole spine are
considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will have
significantly limited diagnostic yield because of spinal hardware.
Variant 4: Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain,
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Positive radiographs.
MRI spine
MRI is sensitive for the imaging evaluation of soft-tissue and bony abnormalities associated with pediatric back
pain, including paraspinous soft-tissue pathology, disc disease, marrow edema, and intraspinal masses that may be
suggested on radiographs of the spine [8,24-26,32]. Two large prospective studies have used MRI in an algorithm
for evaluation of pediatric back pain in a total of 348 patients [1,5]. These studies found that MRI had high
diagnostic accuracy in identifying and delineating the etiology of pediatric back pain; however, if a specific
diagnosis was determined using spine radiographs, MRI was not performed. MRI can confirm and further
characterize abnormalities demonstrated on radiographs. MRI is especially useful in evaluation of children with
positive neurologic findings.
An imaging algorithm has been proposed that includes only MRI in the imaging evaluation of children with
positive neurologic findings [4]. If contrast is administered, precontrast images are helpful to assess enhancement.
Findings on spine radiographs such as disc-space narrowing, endplate irregularity, bone destruction, or widening
of the spinal canal suggest an inflammatory, infectious, or neoplastic process [7,8]. MRI of the total spine without
and with contrast is helpful in the evaluation of back pain in children with clinical or imaging evidence of
infection, inflammation, or tumor [8,13,33]. There is little use for performing an MRI with contrast only. MRI of
the spine in the clinical setting of back pain should always be performed with fat-saturated imaging techniques,
especially following the administration of contrast.
ACR Appropriateness Criteria®
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CT spine
Fractures and bone lesions may be suggested on radiographs of the spine. These entities may be better delineated
and confirmed on targeted noncontrast CT [7,15]. CT has been found to be complementary to bone scan in
evaluation of spondylolysis [4,30]. CT with contrast should be considered only when MRI is contraindicated or
not feasible. Performing CT both without and with contrast is not usually indicated. In the circumstance of
determining the presence of calcifications, limited noncontrast images could be obtained through the area of
interest.
Tc-99m bone scan whole body with SPECT spine
Tc-99m bone scan may be a useful screening tool in children with back pain and no specific neurologic findings
on physical examination [4]. Bone scan can confirm the presence of an abnormality suggested on radiographs,
and because of the whole-body technique it has the ability to demonstrate additional osseous abnormalities
(multifocality) as regions of increased radiotracer uptake [31,36]
Myelography and postmyelography CT spine
Because of the invasiveness of the procedure, myelography and postmyelography CT of the total spine are
considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will have
significantly limited diagnostic yield because of spinal hardware.
Variant 5: Child. Chronic back pain associated with overuse. Mechanical back pain.
Radiographs
The most common etiology for overuse-related chronic back pain in children is spondylolysis. Radiography of the
symptomatic region of the spine is a useful screening tool for spondylolysis, with a sensitivity of 77.6% for
anterior-posterior and lateral radiographs [6]. The combination of negative radiographs and a negative clinical
examination was reported to have an 0.81 negative predictive value [21]. Additional views did not significantly
increase sensitivity [6,9]. Other reports have suggested a lower sensitivity for diagnosing spondylolysis using
radiographs as compared to MRI [24]. Other etiologies for chronic back pain, such as apophyseal ring fractures
and Scheuermann disease, may be suggested with radiographs alone [31].
MRI spine
MRI can show edema in the region of the pars interarticularis or adjacent pedicle in spondylolysis with negative
radiographs and CT. MRI is especially useful in detection of active spondylolysis and has been positively
associated with clinical symptomatology [23,24]. Resolution of signal abnormalities suggests a response to
therapy and potential prevention of progression to fracture [22,37]. It remains uncertain whether MRI or bone
scan with SPECT is preferred in the evaluation of suspected spondylolysis [38]. Abnormalities on MRI such as
apophyseal injuries, spondylolysis, and disc disease have been shown to be associated with back pain in the
pediatric athlete [39]. MRI can evaluate radiculopathy elicited by both spondylolytic and nonspondylolytic causes
and may demonstrate additional etiologies, including apophyseal fractures, intraspinous ligamentous injury,
discogenic injury, Scheuermann disease, and compartment syndromes [8,31,40]. If contrast is administered,
precontrast images are needed to assess enhancement. MRI of the spine in the clinical setting of back pain should
always be performed with fat-saturated imaging techniques. There is little use for performing an MRI with
contrast only. Contrast is not indicated in the evaluation of chronic back pain due to suspected mechanical causes.
CT spine
CT is mostly considered an adjunct to other imaging modalities and has a high sensitivity in evaluation of
spondylolysis [6]. CT is superior to radiographs in evaluation of spondylolysis, and with radiation dose-reduction
techniques, a similar dose can be achieved [41]. CT has been shown to be complementary in the evaluation of
pars interarticularis injuries and has the potential to direct further management [30]. Early stress reaction may be
missed using CT alone without a bone scan or MRI [23,42]. Ring apophyseal injuries are also well demonstrated
on CT [15,31]. CT spine with contrast is not indicated in mechanical back pain.
Tc-99m bone scan whole body with SPECT spine
There have been studies that have shown that bone scan with SPECT is a sensitive imaging technique for the
evaluation of suspected spondylolysis at all ages [6,43,44]. Bone scan has been shown to be more sensitive in
comparison to MRI for evaluation of active spondylolysis [19]. However, MRI may be able to detect disc
pathology and other processes that can mimic or be associated with spondylolysis [32,40]. In chronic
spondylolysis with wide separation and smooth margins, the bone scan may be negative [30]. On the other hand,
bone scan can demonstrate increased uptake due to a stress reaction while CT reveals no abnormality [42].
ACR Appropriateness Criteria®
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Because of the whole-body technique, bone scan can demonstrate additional osseous abnormalities as regions of
increased radiotracer uptake [31,36].
Myelography and postmyelography CT spine
This examination is not indicated in the evaluation of chronic back pain due to suspected mechanical causes and
normal neurologic examination.
Variant 6: Child. Back pain associated with suspected inflammation, infection, or malignancy.
Radiographs
Radiography of the area of clinical interest can be suggestive of inflammatory, infectious, or malignant conditions
affecting the spine; however, the modality is insensitive and can easily miss subtle findings [27,28]. Discogenic
infections occur in the pediatric population and manifest as mild disc-space narrowing on radiographs [7]. Lytic
or sclerotic primary and metastatic tumors may be identified along with evidence of bony destruction, periosteal
reaction, or a soft-tissue mass. Subtle pedicular erosion with widening of the interpedicular distance or
enlargement of the neural foramina may be secondary findings due to an intraspinal tumor [8].
MRI spine
If inflammation, infection, or malignancy is suspected, MRI without and with contrast of the total spine or region
of interest is indicated. A noncontrast examination may be indicated in the presence of renal dysfunction. MRI is
generally accepted as the primary imaging modality for the detection and evaluation of intra- and paraspinal
masses [27,28]. The ability to localize the mass in relation to adjacent neural structures is a significant advantage
over other imaging modalities [8]. Infectious spondyloarthropathies also are best imaged using MRI because of its
ability to evaluate for epidural extension of disease and cord compromise [8,13,29]. MRI may also be able to
differentiate tuberculous from nontuberculous spondylitis [14]. Additionally, inflammatory arthropathies are well
evaluated with MRI [33]. If contrast is administered, precontrast images are needed to assess enhancement. There
is little use for performing an MRI with contrast only. MRI of the spine in this clinical setting should always be
performed with fat-saturated imaging techniques.
CT spine
CT spine without contrast is not usually indicated in the evaluation of suspected infection or neoplasm. If there is
a mass originating in bone, targeted CT may help to characterize the lesion. CT with contrast demonstrates
paraspinal abscesses with high sensitivity and guides surgical management [29]. Associated bone destruction,
sclerosis, and disc-space narrowing are well delineated, especially with orthogonal reconstructions [7].
Performing CT both without and with contrast is not usually indicated. In the circumstance where there is a need
to determine the presence of calcifications, limited noncontrast images could be obtained through the area of
interest.
Tc-99m bone scan whole body with SPECT spine
Bone scan will demonstrate primary osseous lesions and reactive changes but will not adequately evaluate
paraspinal soft-tissue masses or intraspinal pathology [7,8,20,36].
Myelography and postmyelography CT spine
Because of the invasiveness of the procedure, this examination is considered indicated only if a positive
neurologic examination is present and if MRI is contraindicated. It can also be considered if adequate diagnostic
information cannot be obtained by contrast-enhanced spine CT.
Summary of Recommendations
 Imaging is not recommended in a child with back pain with no red flags (constant pain, night pain, radicular
pain, pain lasting >4 weeks, abnormal neurologic examination).
 Spine radiographs are recommended in the initial evaluation of a child with back pain with red flags. They
can provide a diagnosis and direct therapy.
 MRI spine without contrast is recommended for evaluation of a child with back pain with red flags and
normal radiographs because of its ability to demonstrate soft-tissue detail and intraspinal structures. Contrast
may be useful if there is concern for inflammation, infection, or neoplasm.
 MRI spine without intravenous (IV) contrast is recommended for evaluation of a child with back pain and
positive radiographs for further characterization or to demonstrate additional abnormalities. Contrast is useful
if there is concern for inflammation, infection, or neoplasm.
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Spine radiographs are recommended for evaluation of a child with chronic back pain associated with overuse
(mechanical back pain). MRI spine without IV contrast is recommended to evaluate for additional site
involvement or if radiographs do not demonstrate an abnormality.
Spine radiographs and MRI spine without and with IV contrast are recommended for evaluation of a child
with back pain associated with inflammation, infection, or malignancy.

Summary of Evidence
Of the 44 references cited in the ACR Appropriateness Criteria® Back Pain–Child document, 3 are categorized as
therapeutic references, including 2 quality studies that may have design limitations. Additionally, 41 references
are categorized as diagnostic references, including 1 well-designed study, 3 good-quality studies, and 13 quality
studies that may have design limitations. There are 25 references that may not be useful as primary evidence.
The 44 references cited in the ACR Appropriateness Criteria® Back Pain–Child document were published from
1991 through 2015.
Although there are references that report on studies with design limitations, 4 well-designed or good-quality
studies provide good evidence.
Relative Radiation Level Information
Potential adverse health effects associated with radiation exposure are an important factor to consider when
selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures associated with
different diagnostic procedures, a relative radiation level (RRL) indication has been included for each imaging
examination. The RRLs are based on effective dose, which is a radiation dose quantity that is used to estimate
population total radiation risk associated with an imaging procedure. Patients in the pediatric age group are at
inherently higher risk from exposure, both because of organ sensitivity and longer life expectancy (relevant to the
long latency that appears to accompany radiation exposure). For these reasons, the RRL dose estimate ranges for
pediatric examinations are lower as compared to those specified for adults (see Table below). Additional
information regarding radiation dose assessment for imaging examinations can be found in the ACR
Appropriateness Criteria® Radiation Dose Assessment Introduction document.
Relative Radiation Level Designations
Relative Radiation Level*

Adult Effective Dose Estimate
Range

Pediatric Effective Dose Estimate
Range

O

0 mSv

0 mSv

☢

<0.1 mSv

<0.03 mSv

☢☢

0.1-1 mSv

0.03-0.3 mSv

☢☢☢

1-10 mSv

0.3-3 mSv

☢☢☢☢

10-30 mSv

3-10 mSv

☢☢☢☢☢

30-100 mSv

10-30 mSv

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in these procedures vary
as a function of a number of factors (eg, region of the body exposed to ionizing radiation, the imaging guidance that is
used). The RRLs for these examinations are designated as “Varies”.

Supporting Documents
For additional information on the Appropriateness Criteria methodology and other supporting documents go to
www.acr.org/ac.
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The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for
diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians
in making decisions regarding radiologic imaging and treatment. Generally, the complexity and severity of a patient’s clinical condition should dictate the
selection of appropriate imaging procedures or treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this
document. The availability of equipment or personnel may influence the selection of appropriate imaging procedures or treatments. Imaging techniques
classified as investigational by the FDA have not been considered in developing these criteria; however, study of new equipment and applications should
be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring
physician and radiologist in light of all the circumstances presented in an individual examination.
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