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Variant: 1 Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.

Procedure

Appropriateness Category

Relative Radiation Level

Radiography thoracic spine

Usually Not Appropriate

MRI thoracic spine with IV contrast Usually Not Appropriate (0]
MRI thoracic spine without and with IV contrast Usually Not Appropriate (0]
MRI thoracic spine without IV contrast Usually Not Appropriate (0]

Bone scan whole body

Usually Not Appropriate

Bone scan with SPECT or SPECT/CT thoracic spine

Usually Not Appropriate

CT thoracic spine with IV contrast

Usually Not Appropriate

CT thoracic spine without IV contrast

Usually Not Appropriate

CT myelography thoracic spine

Usually Not Appropriate

CT thoracic spine without and with IV contrast

Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh

Usually Not Appropriate

Variant: 2 Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.

Procedure

Appropriateness Category

Relative Radiation Level

Radiography thoracic spine

May Be Appropriate (Disagreement)

MRI thoracic spine with IV contrast Usually Not Appropriate 0]
MRI thoracic spine without and with IV contrast Usually Not Appropriate 0]
MRI thoracic spine without IV contrast Usually Not Appropriate @]

Bone scan whole body

Usually Not Appropriate

Bone scan with SPECT or SPECT/CT thoracic spine

Usually Not Appropriate

CT thoracic spine with IV contrast

Usually Not Appropriate

CT thoracic spine without IV contrast

Usually Not Appropriate

CT myelography thoracic spine

Usually Not Appropriate

CT thoracic spine without and with IV contrast

Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh

Usually Not Appropriate

Variant: 3 Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level
MRI thoracic spine without IV contrast Usually Appropriate @]
Radiography thoracic spine May Be Appropriate
MRI thoracic spine without and with IV contrast May Be Appropriate (Disagreement) 0]
CT thoracic spine without IV contrast May Be Appropriate (Disagreement)
CT myelography thoracic spine May Be Appropriate
MRI thoracic spine with IV contrast Usually Not Appropriate @]

Bone scan whole body

Usually Not Appropriate




Bone scan with SPECT or SPECT/CT thoracic spine

Usually Not Appropriate

CT thoracic spine with IV contrast

Usually Not Appropriate

CT thoracic spine without and with IV contrast

Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh

Usually Not Appropriate

Variant: 4 Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic

steroid use. Initial imaging.

Procedure

Appropriateness Category

Relative Radiation Level

Radiography thoracic spine

Usually Appropriate

MRI thoracic spine without IV contrast Usually Appropriate (0]
CT thoracic spine without IV contrast Usually Appropriate
MRI thoracic spine without and with IV contrast May Be Appropriate (0]
Bone scan whole body May Be Appropriate
Bone scan with SPECT or SPECT/CT thoracic spine May Be Appropriate
MRI thoracic spine with IV contrast Usually Not Appropriate (0]

CT thoracic spine with IV contrast

Usually Not Appropriate

CT myelography thoracic spine

Usually Not Appropriate

CT thoracic spine without and with IV contrast

Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh

Usually Not Appropriate

Variant: 5 Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or

more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level
MRI thoracic spine without and with IV contrast Usually Appropriate (0]
MRI thoracic spine without IV contrast Usually Appropriate (0]
Radiography thoracic spine May Be Appropriate
CT thoracic spine without IV contrast May Be Appropriate
CT myelography thoracic spine May Be Appropriate
MRI thoracic spine with IV contrast Usually Not Appropriate (0]

Bone scan whole body

Usually Not Appropriate

Bone scan with SPECT or SPECT/CT thoracic spine

Usually Not Appropriate

CT thoracic spine with IV contrast

Usually Not Appropriate

CT thoracic spine without and with IV contrast

Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh

Usually Not Appropriate

Variant: 6 Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.

Procedure Appropriateness Category Relative Radiation Level
MRI thoracic spine without and with IV contrast Usually Appropriate (0]
MRI thoracic spine without IV contrast Usually Appropriate (0]
CT thoracic spine without IV contrast Usually Appropriate
CT myelography thoracic spine May Be Appropriate
MRI thoracic spine with IV contrast Usually Not Appropriate (0]

Bone scan whole body

Usually Not Appropriate




Bone scan with SPECT or SPECT/CT thoracic spine Usually Not Appropriate
CT thoracic spine with IV contrast Usually Not Appropriate
CT thoracic spine without and with IV contrast Usually Not Appropriate
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate

Variant: 7 Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography thoracic spine Usually Appropriate

MRI thoracic spine without and with IV contrast Usually Appropriate (0]
MRI thoracic spine without IV contrast Usually Appropriate (0]
CT thoracic spine without IV contrast Usually Appropriate

CT myelography thoracic spine May Be Appropriate

MRI thoracic spine with IV contrast Usually Not Appropriate (0]
Bone scan whole body Usually Not Appropriate

Bone scan with SPECT or SPECT/CT thoracic spine Usually Not Appropriate

CT thoracic spine with IV contrast Usually Not Appropriate

CT thoracic spine without and with IV contrast Usually Not Appropriate

FDG-PET/CT skull base to mid-thigh Usually Not Appropriate

Panel Members

Vinil N. Shah, MD&, Matthew S. Parsons, MDP, Daniel J. Boulter, MDC, Judah Burns, MDY, Brian
Callaghan, MD, MS€, Rami W. Eldaya, MDf Michael Hanak, MDY, Alvand Hassankhani, MDh Troy
A. Hutchins, MDI, Christopher D. Jackson, MDJ, Majid A. Khan, |\/|Dk Jeff Mullin, MD, MBA' A.
Orlando Ortiz, MD, MBAM, Charles Reitman, MD", Christopher Sampson, MD9, Claire K.
Sandstrom, MDP, Vincent M. Timpone, MDY, Andrew T. Trout, MD', Bruno Policeni, MD, MBAS

Summary of Literature Review

Introduction/Background

In the United States, spinal pain is one of the leading causes of disability, health care costs, and
emergency room visits [1,2]. The lumbar and cervical spine regions have been extensively studied
and have well-established associations with pain and disability. Comparatively, thoracic back pain
(TBP) has received less attention in terms of genetic and epidemiological research [3]. However, the
thoracic spine is a common site for inflammatory, neoplastic, metabolic, infectious, and
degenerative conditions [3]. Therefore, TBP may be equally disabling and associated with
significant morbidity.

For the purposes of this document, TBP is defined as pain experienced in the region of the thoracic
spine and emanating from pain generators in the thoracic spine (T1-T12) or thoracic paraspinous
soft tissues. Although there is great variability in the definition of acute and subacute back pain,
this document will use definitions of O to 4 weeks for acute TBP, 4 to 12 weeks for subacute TBP,
and >12 weeks for chronic TBP [4].



Uncomplicated acute TBP and/or radiculopathy may be a benign, self-limited condition that does
not warrant any imaging studies [5-8]. Imaging may be considered in those patients who have had
up to 6 weeks of medical management and physical therapy that resulted in little or no
improvement in their back pain. Imaging may also be considered for those patients presenting
with red flags, raising suspicion for a serious underlying condition, such as symptomatic spinal
canal stenosis, cord deformity or compression, malignancy, fracture, or infection [9,10].

For those patients with significant trauma, myelopathy, or prior thoracic spine fusion, early imaging
may also be warranted [11-14]. Because the thoracic spine is a common site for osteoporotic
compression fractures [15-17], early imaging should also be considered in patients with known
osteoporosis or risk factors such as >65 years of age or chronic steroid use [18].

For those patients without neurologic compromise and who present with minor risk factors for
cancer, inflammatory back disease (eg, ankylosing spondylitis), vertebral compression fracture, or
symptomatic spinal stenosis, imaging may be considered after a trial of therapy.

Other nonspine causes of TBP can overlap in clinical presentation, including inflammatory arthritis
and other systemic conditions, such as intrathoracic, renal, vascular, or gastrointestinal etiologies. If
an inflammatory etiology is suspected as the cause of TBP, such as ankylosing spondylitis, psoriatic
spondylitis, reactive arthritis, or inflammatory bowel disease-related spine disorders, see the ACR
Appropriateness Criteria® topic on "Inflammatory Back Pain: Known or Suspected Axial
Spondyloarthropathy” [19].

Initial Imaging Definition
Initial imaging is defined as imaging at the beginning of the care episode for the medical condition

defined by the variant. More than one procedure can be considered usually appropriate in the
initial imaging evaluation when:

e There are procedures that are equivalent alternatives (ie, only one procedure will be ordered
to provide the clinical information to effectively manage the patient’s care)

OR

e There are complementary procedures (ie, more than one procedure is ordered as a set or
simultaneously wherein each procedure provides unique clinical information to effectively
manage the patient’s care).

Discussion of Procedures by Variant

Variant 1. Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.

There is a lack of evidence supporting or refuting imaging early or before conservative treatment
for TBP [3,20]. However, extrapolating from the low back pain (LBP) evidence, imaging is typically
not warranted in this setting. Acute (<4 weeks duration), uncomplicated (no red flags) LBP with or
without radiculopathy, is considered a self-limiting condition that is responsive to medical
management and physical therapy in most patients [5-8]. Numerous studies have shown routine
imaging provides no clinical benefit in this LBP group [6].


https://acsearch.acr.org/docs/3094107/Narrative/
https://acsearch.acr.org/docs/3094107/Narrative/

Thoracic disc disease is less common than in the cervical or lumbar spine [21]. This may be due to
the fact that the thoracic spine is the only portion of the spine with additional structures (ie, ribs) to
help in weight-bearing. There is also relatively limited mobility in the thoracic spine as the
costovertebral joint limits flexion, the rib cage limits rotation and lateral bending, and the discs are
relatively small in size compared to the cervical or lumbar spine. Symptomatic thoracic disc disease
occurs most frequently below the level of T7. Thoracic disc abnormalities such as herniations,
bulges, annular fissures, and cord contour deformity are common in asymptomatic patients [22].
Thoracic disc imaging abnormalities can therefore be seen in a substantial number of people
without mid back pain.

With regards to thoracic facet joints, as in the lumbar spine, morphologic imaging changes of
osteoarthritis do not correlate with pain [23].

Variant 1. Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
A. Bone scan whole body

There is no relevant literature to support the use of bone scans whole body in the initial evaluation
of acute uncomplicated TBP.

Variant 1. Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
B. Bone scan with SPECT or SPECT/CT thoracic spine

There is no relevant literature to support the use of bone scans with single-photon emission CT
(SPECT) or SPECT/CT thoracic spine in the initial evaluation of acute uncomplicated TBP.

Variant 1. Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
C. CT myelography thoracic spine

There is no relevant literature to support the use of CT myelography thoracic spine in the initial
evaluation of acute uncomplicated TBP. No radiologic distinction has been noted between
asymptomatic and symptomatic discs on postmyelographic CT [24].

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with intravenous (IV) contrast
in the initial evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
in the initial evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
F. CT thoracic spine without IV contrast

There is no relevant literature to support the use of CT thoracic spine without IV contrast in the
initial evaluation of acute uncomplicated TBP.



Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of fluorine-18-2-fluoro-2-deoxy-D-glucose (FDG)-
PET/CT skull base to mid-thigh in the initial evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
H. MRI thoracic spine with IV contrast

There is no relevant literature to support the use of MRI thoracic spine with IV contrast in the initial
evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
I. MRI thoracic spine without and with IV contrast

There is no relevant literature to support the use of MRI thoracic spine without and with IV contrast
in the initial evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
J. MRI thoracic spine without IV contrast

There is no relevant literature to support the use of MRI thoracic spine without IV contrast in the
initial evaluation of acute uncomplicated TBP.

Variant 1: Adult. Acute thoracic back pain without myelopathy or radiculopathy. No red
flags. No prior management. Initial imaging.
K. Radiography thoracic spine

There is no relevant literature to support the use of radiography in the initial evaluation of acute
uncomplicated TBP.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.

As with acute TBP, few studies support or refute imaging for patients with subacute or chronic
midback pain without neurologic symptoms. However, as with LBP, imaging is typically not
considered useful in this setting [6,7]. For patients with subacute (4-12 weeks duration) or chronic
(>12 weeks duration) TBP without red flags or prior management, conservative therapy should still
be considered first-line [25].

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
A. Bone scan whole body

There is no relevant literature to support the use of bone scans whole body in the initial evaluation
of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
B. Bone scan with SPECT or SPECT/CT thoracic spine

There is no relevant literature to support the use of bone scans with SPECT or SPECT/CT thoracic
spine in the initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.



Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
C. CT myelography thoracic spine

There is no relevant literature to support the use of CT myelography thoracic spine in the initial
evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial
evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
in the initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
F. CT thoracic spine without IV contrast

There is no relevant literature to support the use of CT thoracic spine without IV contrast in the
initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the
initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
H. MRI thoracic spine with IV contrast

There is no relevant literature to support the use of MRI thoracic spine with IV contrast in the initial
evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
I. MRI thoracic spine without and with IV contrast

There is no relevant literature to support the use of MRI thoracic spine without and with IV contrast
in the initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.
J. MRI thoracic spine without IV contrast

There is no relevant literature to support the use of MRI thoracic spine without IV contrast in the
initial evaluation of subacute or chronic TBP without red flags or neurologic deficits.

Variant 2: Adult. Subacute or chronic thoracic back pain without myelopathy or
radiculopathy. No red flags. Failed conservative management. Initial imaging.



K. Radiography thoracic spine

There is no relevant literature to support the use of radiography in the initial evaluation of
subacute or chronic TBP without red flags or neurologic deficits.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.

The goal of imaging is to identify potential actionable pain generators that could be targeted for
medical treatment, intervention, or surgery. MRI of the thoracic spine has become the initial
imaging modality of choice in these patients [13,26,27].

Thoracic myelopathy is most commonly due to compressive etiologies, including structural causes
resulting in spinal canal stenosis, cord compression/deformity, or other inflammatory, infectious,
vascular, or neoplastic etiologies [28]. Spinal stenosis is a common cause of myelopathy, typically
from disc herniations (including giant calcified disc herniations), usually below T7, facet
arthropathy, or ligamentum flavum ossification [29].

Symptomatic thoracic disc herniations are more common in patients in their third to fifth decades
of life and, in more than one-third of patients, are associated with a history of trauma. On imaging,
these are often calcified (20%-65%) and sometimes intradural (5%-10%) [30]. Patients with
symptomatic thoracic disc herniations may have thoracic midback pain (76%), motor/sensory
deficit (61%), spasticity/hyperreflexia (58%), positive Babinski sign (55%), or bladder dysfunction
(24%). Symptomatic thoracic disc herniations requiring surgery are rare, accounting for 1% to 2%
of all discectomies [31]. Indication for surgery is usually severe, intractable pain, or
progressive/severe myelopathy.

Thoracic radiculopathy is most commonly due to mechanical nerve root compression from
degenerative, metabolic, infectious, or neoplastic causes.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
A. Bone scan whole body

There is no relevant literature to support the use of whole-body bone scans in the initial imaging
of TBP and myelopathy or radiculopathy.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
B. Bone scan with SPECT or SPECT/CT thoracic spine

There is no relevant literature to support the use of bone scan with SPECT or SPECT/CT in the initial
imaging of TBP and myelopathy or radiculopathy.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
C. CT myelography thoracic spine

CT myelography of the thoracic spine can be useful in assessing the patency of the spinal
canal/thecal sac. CT myelography may also be complementary to MRI for identifying and
differentiating between certain causes of myelopathy, such as ventral cord herniation versus dorsal
thoracic arachnoid web or cyst, and also for presurgical or preradiation treatment planning due to
its high detail and exquisite resolution of the contents of the spinal canal [32]. CT myelography has
the disadvantage of requiring lumbar puncture for intrathecal injection of myelographic contrast.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial



imaging of TBP and myelopathy or radiculopathy.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
in the initial imaging of TBP and myelopathy or radiculopathy.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
F. CT thoracic spine without IV contrast

There is no relevant literature to support the use of CT thoracic spine without IV contrast in the
initial imaging of TBP and myelopathy or radiculopathy. However, CT thoracic spine without IV
contrast may be useful for preoperative planning. CT delineates osseous structures and anatomy
with high resolution and can aid in trajectory planning for hardware fixation.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the
initial imaging of TBP and myelopathy or radiculopathy.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
H. MRI thoracic spine with IV contrast

MRI thoracic spine with IV contrast is not typically performed independently as an initial study,
because its interpretation is most informative when correlated with standard noncontrast
sequences included in MRI thoracic spine with and without IV contrast.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
I. MRI thoracic spine without and with IV contrast

MRI thoracic spine without and with IV contrast may be the preferred initial study of choice in
patients with TBP and myelopathy/radiculopathy when underlying malignancy, infection, or
inflammation is clinically suspected.

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
J. MRI thoracic spine without IV contrast

MRI thoracic spine without IV contrast may be useful as an initial study of choice in patients with
TBP and myelopathy/radiculopathy when structural/mechanical causes of compressive myelopathy
or radiculopathy are clinically suspected. MRI thoracic spine without IV contrast is most useful in
evaluating compressive myelopathy or radiculopathy because of its ability to accurately depict soft
tissue pathology, assess vertebral marrow, and assess the spinal canal patency [20]. Heavily T2-
weighted sequences such as CISS/FIESTA may be helpful to assess for structural etiologies such as
dorsal thoracic arachnoid webs or for reducing metallic artifacts in patients with thoracic spinal
hardware [33].

Variant 3: Adult. Thoracic back pain with myelopathy or radiculopathy. Initial imaging.
K. Radiography thoracic spine

There is no relevant literature to support the use of thoracic spine radiography in the initial
evaluation of patients with TBP and myelopathy. Radiography alone is not usually sufficient for
diagnosing the specific pain generator in these patients or for guiding surgical or interventional
options without MRI and/or CT imaging. However, it can provide complementary information that
can be helpful in treatment planning, including for presurgical planning and postoperative



assessment [11].

Variant 4. Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

Elderly (>65 years of age) individuals, those with known osteoporosis, prior benign nontraumatic
compression fracture, or chronic steroid use are at risk for additional compression fractures even
with minimal to no trauma [34,35].

Patients with low-velocity trauma, and without risk factors for osteoporosis, may not need
dedicated thoracic spine imaging if asymptomatic.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

A. Bone scan whole body

Whole-body bone scans may be helpful in the setting of compression fracture(s) to help identify
fracture acuity and to appropriately select patients for intervention [36], particularly if MRI cannot
be safely/easily obtained.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

B. Bone scan with SPECT or SPECT/CT thoracic spine

Bone scan with SPECT or SPECT/CT may be helpful in the setting of compression fracture(s) to help
identify fracture acuity and to appropriately select patients for intervention [36].

Variant 4. Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

C. CT myelography thoracic spine

There is no relevant literature to support the use of CT myelography thoracic spine in the initial
imaging assessment of this group.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial
imaging assessment of this group.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
In the initial imaging assessment of this group.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic



steroid use. Initial imaging.
F. CT thoracic spine without IV contrast

CT thoracic spine without IV contrast may be useful as an initial study in the emergency room
setting or for presurgical planning, particularly if radiographs are negative [36].

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the
initial imaging assessment of this group.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

H. MRI thoracic spine with IV contrast

MRI thoracic spine with IV contrast is not typically performed independently as an initial study,
because its interpretation is most informative when correlated with standard noncontrast
sequences included in MRI thoracic spine with and without IV contrast.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

I. MRI thoracic spine without and with IV contrast

MRI thoracic spine without and with IV contrast is not typically performed as an initial study in this
group unless there is concern for underlying neoplasm, infection, or inflammation.

Variant 4: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

J. MRI thoracic spine without IV contrast

MRI thoracic spine without IV contrast may be useful as an initial study in this group due to its
excellent soft tissue resolution, particularly if there is concern for soft tissue or neurologic
compressive injury, to identify a compression fracture (even if radiographs are negative), or to plan
intervention (identify marrow edema) [36].

Variant 4. Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: low-velocity trauma, osteoporosis, elderly individual, or chronic
steroid use. Initial imaging.

K. Radiography thoracic spine

Radiography may be useful as an initial screening study in TBP with risk factors for osteoporotic
fractures in patients without neurologic deficits [35]. However, it should be noted that thoracic
vertebral body fractures seen on radiographs may be difficult to estimate in terms of chronicity
without priors to compare to. In those cases, MRI or bone scan may be needed to age the fracture
acuity.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.

In patients with TBP and red flag symptoms or a known history of cancer, infection, or



Immunosuppression, imaging plays an important role in identifying actionable and treatable
causes of the patient’s symptoms. In particular, imaging is useful for diagnosing the absence or
presence of infection or neoplasm and its associated complications such as osseous destruction,
change in alignment, and spinal canal or paraspinal soft tissue abscesses. The presence or absence
of canal stenosis and cord compression or cord signal abnormality can also be important to
identify in these patients.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
A. Bone scan whole body

There is no relevant literature to support the use of whole-body bone scan in the initial imaging
assessment of this group.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
B. Bone scan with SPECT or SPECT/CT thoracic spine

There is no relevant literature to support the use of bone scans with SPECT or SPECT/CT in the
initial imaging assessment of this group.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
C. CT myelography thoracic spine

CT myelography of the thoracic spine may be helpful in patients or for treatment planning
(surgery, radiation).

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
D. CT thoracic spine with 1V contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial
Imaging assessment of this group.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
in the initial imaging assessment of this group.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
F. CT thoracic spine without IV contrast

CT thoracic spine without IV contrast may be helpful for presurgical planning or to delineate the
osseous anatomy, particularly if there is osseous destruction [37].

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the
initial imaging assessment of this group.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or



more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
H. MRI thoracic spine with IV contrast

MRI thoracic spine with IV contrast is not typically performed independently as an initial study,
because its interpretation is most informative when correlated with standard noncontrast
sequences included in MRI thoracic spine with and without IV contrast.

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
I. MRI thoracic spine without and with 1V contrast

MRI without and with IV contrast is the initial imaging modality of choice in patients with TBP and
suspected neoplasm or infection [36,38-42].

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
J. MRI thoracic spine without IV contrast

MRI without IV contrast may be useful in this setting to identify marrow replacing lesions, osseous
destruction, canal compromise, and cord signal abnormality. However, the addition of postcontrast
sequences would be more sensitive in identifying thoracic spinal infection and its complications,
assessing small marrow replacing lesions, and identifying intradural disease [39-44].

Variant 5: Adult. Thoracic back pain without or with myelopathy or radiculopathy. One or
more of the following: suspicion of cancer, infection, or immunosuppression. Initial imaging.
K. Radiography thoracic spine

Radiographs have low sensitivity but may be useful in the urgent/emergent setting to identify
osseous destruction or change in alignment in patients with TBP and suspected infection or
neoplasm [45].

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.

In patients with TBP and osseous destruction or spinal deformity the role of imaging is to delineate
osseous detail and anatomy and assess the integrity of the soft tissue and neural structures,
particularly that of the spinal canal. Additionally, if spinal hardware is present, assessing hardware
integrity and position is also a common indication for imaging. More than one imaging modality
may be indicated for diagnosis and treatment planning.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
A. Bone scan whole body

There is no relevant literature to support the use of whole body bone scans in the initial imaging
assessment of this group.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
B. Bone scan with SPECT or SPECT/CT thoracic spine

There is no relevant literature to support the use of bone scan with SPECT or SPECT/CT in the initial
imaging assessment of this group.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
C. CT myelography thoracic spine



CT myelography may be useful in this setting in patients with spinal hardware.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial
imaging assessment of this group.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
E. CT thoracic spine without and with IV contrast

CT thoracic spine without and with IV contrast may be useful in this clinical scenario.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
F. CT thoracic spine without IV contrast

In patients with TBP with or without myelopathy or radiculopathy when there is evidence of
osseous destruction or spinal deformity on radiographs, both MRI and CT may be useful as an
initial imaging modality [11,46]. CT can better depict the osseous detail, and MRI is more useful for
assessing the integrity of the soft tissue and neural structures, particularly that of the spinal canal.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the
initial imaging assessment of this group.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
H. MRI thoracic spine with IV contrast

MRI thoracic spine with IV contrast is not typically performed independently as an initial study,
because its interpretation is most informative when correlated with standard noncontrast
sequences included in MRI thoracic spine with and without IV contrast.

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
I. MRI thoracic spine without and with IV contrast

MRI thoracic spine without and with IV contrast may be useful as an imaging study in patients with
TBP and evidence of spinal deformity or osseous destruction on radiography, particularly if there is
concern for infection or neoplasm [44].

Variant 6: Adult. Thoracic back pain without or with myelopathy or radiculopathy.
Radiograph shows bone destruction or fracture or spinal deformity. Next imaging study.
J. MRI thoracic spine without IV contrast

MRI without IV contrast may be useful in this setting to identify marrow replacing lesions, osseous
destruction, canal compromise, and cord signal abnormality [27]. However, the addition of
postcontrast sequences would be more sensitive in identifying thoracic spinal infection and its
complications, assessing small marrow replacing lesions, and identifying intradural disease.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post



thoracic spine surgery. Follow-up imaging.

In patients with TBP and a history of spinal fixation, imaging plays an important role in assessing
hardware position and integrity, assessing spinal alignment, assessing fusion, identifying findings
suspicious for infection, and assessing for postoperative complications, including, but not limited
to, postoperative collections, scarring, adjacent segment degeneration, and spinal deformity [47].

Several imaging modalities may be useful and complementary in the initial assessment of patients
with TBP and a history of instrumented spinal fixation [43,45,47].

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

A. Bone scan whole body

There is no relevant literature to support the use of whole-body bone scans in the initial imaging
assessment of this group.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

B. Bone scan with SPECT or SPECT/CT thoracic spine

There is limited literature to support the use of bone scan with SPECT or SPECT/CT thoracic spine
in the initial imaging assessment of this group.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

C. CT myelography thoracic spine

CT myelography may also be helpful in patients in whom a compressive etiology of their
symptoms is clinically suspected.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

D. CT thoracic spine with IV contrast

There is no relevant literature to support the use of CT thoracic spine with IV contrast in the initial
imaging assessment of this group.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

E. CT thoracic spine without and with IV contrast

There is no relevant literature to support the use of CT thoracic spine without and with IV contrast
in the initial imaging assessment of this group.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

F. CT thoracic spine without IV contrast

CT thoracic spine without IV contrast may be useful in assessing the integrity of fusion, identifying
hardware position and integrity, and assessing alignment.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.
G. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT skull base to mid-thigh in the



initial imaging assessment of this group.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

H. MRI thoracic spine with IV contrast

MRI thoracic spine with IV contrast is not typically performed independently as an initial study,
because its interpretation is most informative when correlated with standard noncontrast
sequences included in MRI thoracic spine with and without IV contrast.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

I. MRI thoracic spine without and with IV contrast

MRI thoracic spine without and with IV contrast may be helpful in assessing for postoperative
infection, hematoma, postoperative collections, or canal compromise. Many of these patients may
benefit from scanning on mid field or 1.5T MRI scanners with metallic susceptibility artifact
reduction protocols [46,47].

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

J. MRI thoracic spine without IV contrast

MRI thoracic spine without IV contrast may help assess for postoperative hematoma or other collections,
neurologic injury, residual foramina or canal stenosis, or cord compression.

Variant 7: Adult. Thoracic back pain without or with myelopathy or radiculopathy. Post
thoracic spine surgery. Follow-up imaging.

K. Radiography thoracic spine

Radiographs may be useful for assessing the integrity of fusion, confirming hardware position and
integrity, identifying adjacent level degeneration, and assessing alignment.

Summary of Highlights

e Variant 1: In an adult with acute TBP without myelopathy, radiculopathy, or red flags,
imaging is not typically indicated. There is a lack of evidence supporting or refuting imaging
early or before conservative treatment for TBP. However, extrapolating from the LBP
evidence, imaging is typically not warranted in this setting.

e Variant 2: In an adult with subacute or chronic TBP without myelopathy, radiculopathy, or
red flags, imaging is not typically indicated. As with acute TBP, few studies support or refute
imaging for patients with subacute or chronic mid back pain without neurologic symptomes.
However, as with LBP, imaging is typically not considered useful in this setting, but
radiography of the thoracic spine may be appropriate.

e Variant 3: In an adult with TBP with myelopathy or radiculopathy, an MRI of the thoracic
spine without IV contrast is usually appropriate for initial imaging. This modality allows for
evaluating potential compressive etiologies upon the spinal cord, leading to myelopathy, or
upon the nerve roots, leading to radiculopathy. In some cases, thoracic spine radiography,
MRI of the thoracic spine without and with 1V contrast, CT of the thoracic spine without IV
contrast, and CT myelography of the thoracic spine may be appropriate.

e Variant 4: In an adult with TBP with one or more of the following low-velocity trauma,
osteoporosis, advanced age, or chronic steroid use, thoracic spine radiography or MRI or CT



of the thoracic spine without IV contrast is usually appropriate. Elderly (>65 years of age)
individuals, those with known osteoporosis, prior benign nontraumatic compression fracture,
or chronic steroid use are at risk for additional compression fractures even with minimal to
no trauma. In this scenario, an MRI of the thoracic spine without and with IV contrast, whole
body bone scan, and bone scan with SPECT or SPECT/CT may be appropriate for initial
imaging.

e Variant 5: In an adult with suspicion of cancer, infection, or immunosuppression who is
experiencing TBP, either an MRI of the thoracic spine without and with IV contrast or an MRI
of the thoracic spine without IV contrast is usually appropriate for initial imaging. These
modalities are useful for diagnosing the absence or presence of infection or neoplasm and its
associated complications, such as osseous destruction, change in alignment, and spinal canal
or paraspinal soft tissue abscesses. In some cases, thoracic spine radiography, CT of the
thoracic spine without IV contrast, and CT myelography of the thoracic spine may be
appropriate.

e Variant 6: In an adult whose radiograph shows bone destruction or fracture or spinal
deformity, an MRI of the thoracic spine, either with and without IV contrast or without IV
contrast, is usually appropriate as the next imaging study. In addition, a CT of the thoracic
spine without IV contrast is usually appropriate for the next imaging study because more
than one imaging modality may be indicated for diagnosis and treatment planning. In some
cases, CT myelography of the thoracic spine may be appropriate in this scenario.

e Variant 7: In an adult with instrumented spinal fixation history, several imaging modalities
may be useful and complementary in assessing patients with TBP. Imaging plays an
important role in assessing hardware position and integrity, assessing spinal alignment,
assessing fusion, identifying findings suspicious for infection, and assessing for postoperative
complications. In this scenario, an MRI of the thoracic spine, either with and without IV
contrast or without IV contrast, CT of the thoracic spine without IV contrast, or thoracic spine
radiography is usually appropriate as the next imaging study. In some cases, CT myelography
of the thoracic spine may be appropriate in this scenario.

Supporting Documents

The evidence table, literature search, and appendix for this topic are available at
https://acsearch.acr.org/list. The appendix includes the strength of evidence assessment and the
final rating round tabulations for each recommendation.

For additional information on the Appropriateness Criteria methodology and other supporting
documents, please go to the ACR website at https:.//www.acr.org/Clinical-Resources/Clinical-Tools-
and-Reference/Appropriateness-Criteria.

Appropriateness Category Names and Definitions

Appropriateness Appropriateness

i A i Definiti
Category Name Rating ppropriateness Category Definition

The imaging procedure or treatment is indicated in
Usually Appropriate 7,8,0r9 the specified clinical scenarios at a favorable risk-
benefit ratio for patients.

May Be Appropriate 4.5 0or6 The imaging procedure or treatment may be



https://acsearch.acr.org/list
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria

indicated in the specified clinical scenarios as an
alternative to imaging procedures or treatments with
a more favorable risk-benefit ratio, or the risk-benefit
ratio for patients is equivocal.

May Be Appropriate

The individual ratings are too dispersed from the
panel median. The different label provides

. 5 transparency regarding the panel’s recommendation.
(Disagreement) " s .
May be appropriate” is the rating category and a
rating of 5 is assigned.
The imaging procedure or treatment is unlikely to be
. indicated in the specified clinical scenarios, or the
Usually Not Appropriate 1,2,0r3 b

risk-benefit ratio for patients is likely to be
unfavorable.

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, because of both 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 with 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*

O

Adult Effective Dose Estimate Pediatric Effective Dose

Range Estimate Range
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 (e.g., region of the body exposed to ionizing
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as “Varies.”
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Disclaimer

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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