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PRACTICE GUIDELINE FOR THE PERFORMANCE AND INTERPRETATION
OF PEDIATRIC MAGNETIC RESONANCE IMAGING (MRI)

PREAMBLE

These guidelines are an educational tool designed to assist
practitioners in providing appropriate radiologic care for
patients. They are not inflexible rules or requirements of
practice and are not intended, nor should they be used, to
establish a legal standard of care. For these reasons and
those set forth below, the American College of Radiology
cautions against the use of these guidelines in litigation in
which the clinical decisions of a practitioner are called
into question.

The ultimate judgment regarding the propriety of any
specific procedure or course of action must be made by
the physician or medical physicist in light of all the
circumstances presented. Thus, an approach that differs
from the guidelines, standing alone, does not necessarily
imply that the approach was below the standard of care.
To the contrary, a conscientious practitioner may
responsibly adopt a course of action different from that
set forth in the guidelines when, in the reasonable
judgment of the practitioner, such course of action is
indicated by the condition of the patient, limitations on
available resources, or advances in knowledge or
technology subsequent to publication of the guidelines.
However, a practitioner who employs an approach
substantially different from these guidelines is advised to
document in the patient record information sufficient to
explain the approach taken.

The practice of medicine involves not only the science,
but also the art of dealing with the prevention, diagnosis,
alleviation, and treatment of disease. The variety and
complexity of human conditions make it impossible to
always reach the most appropriate diagnosis or to predict
with certainty a particular response to treatment.

Therefore, it should be recognized that adherence to these
guidelines will not assure an accurate diagnosis or a
successful outcome. All that should be expected is that the
practitioner will follow a reasonable course of action
based on current knowledge, available resources, and the
needs of the patient to deliver effective and safe medical
care. The sole purpose of these guidelines is to assist
practitioners in achieving this objective.

l. INTRODUCTION

This guideline was developed and written collaboratively
by the American College of Radiology (ACR) and the
Society for Pediatric Radiology (SPR).

Magnetic resonance imaging (MRI) is a proven,
established imaging modality for the detection,
evaluation, assessment, staging, and follow-up of
diseases. Properly performed and interpreted, MRI not
only contributes to diagnosis but also serves as an
important  guide to treatment planning and
prognostication. However, it should be performed only
for a valid medical reason, and only after careful
consideration of alternative imaging modalities. An
analysis of the strengths of MRI and other modalities
should be weighed against their suitability in particular
patients and in particular clinical conditions.

This guideline will address the following areas: chest,
abdomen, pelvis, shoulder, elbow, hand/wrist, hip/thigh,
knee, and foot/ankle.

While MRI is often the most sensitive, noninvasive
diagnostic test for detecting anatomic abnormalities, its
findings may be misleading if not closely correlated with
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the clinical history, clinical and physical examination,
radiographs and other imaging studies, and with
physiologic tests such as pulmonary function tests,
manometry, and electrocardiography. Adherence to the
following guidelines will enhance the probability of
detecting such abnormalities.

1. QUALIFICATIONS AND
RESPONSIBILITIES OF PERSONNEL

See the ACR Practice Guideline for Performing and
Interpreting Magnetic Resonance Imaging (MRI).

1. INDICATIONS

Primary indications for MRI include, but are not limited
to, the following:

A. Chest[1-19]

1. Suspected extracardiac vascular disorders:

a. These include congenital  vascular
abnormalities such as vascular rings,
pulmonary  slings, pulmonary  vein
abnormalities (e.g., anomalous course),
systemic-to-pulmonary collateral vessels or
other congenital processes, including known
or suspected bronchopulmonary seques-
tration. Assessment of these vascular
structures postoperatively is also a potential
primary application where evaluation is not
limited by surgical hardware or the presence
of a cardiac pacer. Inherited diseases
predisposing the child to vascular disorders
(e.g., aortic aneurysm or dilation in Marfan
syndrome) are also a potentially primary
application for MR in the pediatric chest.

b. In addition, acquired disorders of the great
vessels (e.g., medium or large vessel
vasculitides, aneurysms, infectious or other
inflammatory conditions) and posttraumatic
evaluation are potential primary
applications. Assessment includes acute
aortic  dissection or transection and
pulmonary embolus in settings where CT is
contraindicated, such as contraindication for
iodinated contrast media.

c. For cardiac evaluation, see the ACR Practice
Guideline for the Performance and
Interpretation  of  Cardiac ~ Magnetic
Resonance Imaging (MRI).

2. Evaluation of suspected or known posterior
mediastinal processes, especially masses, and
evaluation of other mediastinal processes not
adequately assessed by radiography or
ultrasonography. CT is a primary consideration
for mediastinal disorders if lung parenchymal
detail or airway information is necessary.

Evaluation of chest wall disorders, including
mass (e.g., vascular malformations), or mass-like
conditions, inflammation/infection, trauma, or
congenital abnormality not adequately addressed
by radiography or sonography.

Evaluation of parenchymal disorders by MRI
should follow consideration of radiographic and
CT assessment. Exceptions include, but are not
limited to, secondary involvement of regions
listed above (mediastinum, great vessels, and
chest wall) by primary lung disorders such as
infection.

B. Abdomen [20-27]

1.

Evaluation of neoplastic conditions, vascular
malformations, or other suspected or known
mass or mass-like condition particularly of the
liver, adrenal gland, and kidney.

Suspected or known biliary disorders (e.g.,
obstruction) or pancreatic ductal disorders when
sonography is inconclusive.

Assessment of congenital or acquired urinary
obstruction, or other urinary tract anomalies
(such as mass) where sonography is
inconclusive. Dynamic, contrast enhanced renal
MRI can also be used in assessing renovascular
causes of hypertension or for assessing known or
suspected asymmetric decreased renal function.
Diagnosing or assessing involvement in patients
with inflammatory bowel disease as an adjunct
to conventional radiographic, fluoroscopic, or
CT evaluation.

Assessment of diffuse liver disease, including
fatty infiltration and iron overload.

Vascular mapping (covered elsewhere).
Assessment  of  inflammatory,  traumatic,
congenital, or neoplastic or mass-like disorders
of the abdominal wall not adequately assessed by
sonography.

Patients with indication for contrast enhanced
abdominal CT who have contraindication to
iodinated intravenous contrast material.

Pelvis [28-34]
1.

Congenital anomalies of the genital tract
suspected or not adequately assessed by
sonography.

Anorectal malformations, preoperatively or
postoperatively.

Inflammatory conditions such as osteomyelitis of
the pelvic bones, myositis, or other complex
inflammatory conditions not adequately assessed
by sonography.

Mass or mass-like conditions of pelvic organs,
including vascular malformations for diagnosis,
therapeutic planning, and surveillance.
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Assessment of arterial or venous patency in a
setting of suspected thrombosis, assessment of
vascular access, or therapeutic planning.

Patients with indication for pelvic CT, but who
have an allergy to iodinated contrast or a
contraindication to CT.

D. Shoulder [35-43]

1.

2.

Evaluation of acute and/or chronic trauma with
suspected internal derangement.

Evaluation of trauma or  dislocation
complications (such as glenoid labral tear).
Awvascular necrosis or bone infarct with normal
radiographs.

Diagnosis and/or follow-up of suspected bone or
soft tissue mass or mass-like condition or
vascular malformation.

Complicated bone, soft tissue, or articular
infection or inflammation.

Unexplained suspected arthritis or known
arthritis for assessment of joint damage and/or
active synovitis.

Congenital ~malformations not adequately
assessed by conventional radiographs or
sonography.

Unexplained persistent pain and/or swelling.
Evaluation of suspected bone marrow
abnormality.

E. Elbow [44-52]

1.

Evaluation of acute and/or chronic trauma with
suspected internal derangement.

Follow-up of fracture complications (such as
premature growth plate fusion and intra-articular
loose bodies).

Diagnosis and/or follow-up of osteochrondritis
dessicans.

Diagnosis and/or follow-up of suspected bone or
soft tissue mass or mass-like condition or
vascular malformation.

Complicated bone, soft tissue, or articular
infection or inflammation.

Unexplained suspected arthritis or known
arthritis for assessment of joint damage and/or
active synovitis.

Congenital ~malformations not adequately
assessed by conventional radiographs or
sonography.

Unexplained persistent pain and/or swelling.
Evaluation of suspected bone marrow
abnormality.

F. Hand and Wrist [53-61]

1.

Evaluation of acute and/or chronic trauma with
suspected internal derangement.
Evaluation of fracture complications (such as
premature growth plate fusion).

Diagnosis and/or follow-up of osteochondritis
dessicans.

Diagnosis and/or follow-up of suspected bone or
soft tissue mass or mass-like condition or
vascular malformation.

Complicated bone, soft tissue, or articular
infection or inflammation.

Unexplained suspected arthritis or known
arthritis for assessment of joint damage and/or
active synovitis.

Congenital malformations  not
assessed by conventional radiographs.
Unexplained persistent pain and/or swelling.
Evaluation of suspected bone marrow
abnormality.

adequately

Hip and Thigh [62-73]

1.

Evaluation of acute and/or chronic trauma with
suspected internal derangement including labral
tears and occult fractures. This includes
suspected slipped capital femoral epiphysis.
Evaluation of complications of prior trauma
(including loose bodies and chondrolysis).
Suspected complicated bone, soft tissue, or
articular infection.

Noninfectious inflammatory conditions of joint
or soft tissue (e.g., dermatomyositis).

Suspected or know bone or soft tissue mass or
mass-like condition for diagnosis and/or follow-
up.

Suspected avascular necrosis (including Legg-
Calve-Perthes) or bone infarct with normal
radiographs.

Congenital ~malformations not adequately
assessed by conventional radiographs or
sonography, including postoperative assessment
of reduction of congenital hip dislocation.
Evaluation of suspected bone
abnormality.

Persistent pain and/or swelling unexplained by
other methods.

marrow

Knee [74-90]

1.

Evaluation of acute and/or chronic trauma with
suspected internal derangement.

Grading or follow-up of osteochrondritis
dessicans.

Follow-up of fracture complications (such as
premature growth plate fusion, intra-articular
loose bodies, and nonunion).

Suspected bone or soft tissue mass or mass-like
condition for diagnosis and/or follow-up.
Suspected avascular necrosis or bone infarct with
normal radiographs.

Complicated bone, soft tissue, or articular
infection or inflammation.
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7. Unexplained suspected arthritis or known
arthritis for assessment of joint damage and/or
active synovitis.

8. Congenital or syndromic malformations not
adequately assessed by conventional
radiographs.

9. Unexplained persistent pain and/or swelling.

10. Evaluation of suspected bone marrow
abnormality.

I.  Footand Ankle [91-101]

1. Evaluation of acute and/or chronic trauma with
suspected internal derangement.

2. Follow-up of fracture complications (such as
premature growth plate fusion and intra-articular
loose bodies).

3. Diagnosis and/or follow-up of osteochrondritis
dessicans.

4. Diagnosis and/or follow-up of suspected bone or
soft tissue mass or mass-like condition or
vascular malformation.

5. Complicated bone, soft tissue, or articular
infection or inflammation.

6. Unexplained suspected arthritis or known
arthritis for assessment of joint damage and/or
active synovitis.

7. Congenital malformations not adequately
assessed by conventional radiographs.

8. Evaluation of suspected marrow disorder.

9. Unexplained persistent pain and/or swelling.

V. SAFETY GUIDELINES AND POSSIBLE
CONTRAINDICATIONS

See the ACR Practice Guideline for Performing and
Interpreting Magnetic Resonance Imaging (MRI) and the

ACR White Paper on Magnetic Resonance Safety?.

Peer-reviewed literature pertaining to MR safety should
be reviewed on a regular basis.

V. SPECIFICATIONS OF THE
EXAMINATION

The supervising physician must have complete
understanding of the indications, risks, and benefits of the
examination, as well as alternative imaging procedures.
The physician must be familiar with potential hazards
associated with MRI, including potential adverse
reactions to contrast media. The physician should be
familiar with relevant ancillary studies that the patient
may have undergone. The physician performing MRI
interpretation must have a clear understanding and

1 In 2007 the following updated version was published: ACR
Guidance Document for Safe MR Practices. AJR 2007;188:1-
27.

knowledge of the anatomy and pathophysiology relevant
to the MRI examination.

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

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

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

The supervising physician must also understand the pulse
sequences to be employed and their effect on the
appearance of the images, including the potential
generation of image artifacts. Standard imaging protocols
may be established and varied on a case-by-case basis
when necessary. These protocols should be reviewed and
updated periodically.

A. Patient Selection

The physician responsible for the examination shall
supervise patient selection and preparation and be
available in person or by phone for consultation. Patients
shall be screened and interviewed prior to the examination
to exclude individuals who may be at risk by exposure to
the MR environment.

Certain indications require administration of intravenous
(IV) contrast media. 1V contrast enhancement should be
performed using appropriate injection protocols and in
accordance with the institution’s policy on IV contrast
utilization. (See the ACR Practice Guideline for the Use
of Intravascular Contrast Media.)

Patients suffering from anxiety or claustrophobia may
require sedation or additional assistance. Administration
of moderate or “conscious” sedation may be needed to
achieve a successful examination. If moderate sedation is
necessary, refer to the ACR Practice Guideline for
Pediatric Sedation/Analgesia.

80 / Pediatric MRI

ACR PRACTICE GUIDELINE


http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/iv_contrast.aspx
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/iv_contrast.aspx
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/mri_performing_interpreting.aspx
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/mri_performing_interpreting.aspx
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/iv/pediatric_sedation.aspx
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/iv/pediatric_sedation.aspx

B. Facility Requirements

Appropriate emergency equipment and medications must
be immediately available to treat adverse reactions
associated with administered medications. The equipment
and medications should be monitored for inventory and
drug expiration dates on a regular basis.

C. Examination Technique

1. Chest

The coil used varies depending on the size of the
infant/child’s chest. In general, the radiologist
strives to use smallest coil possible to achieve
most optimal signal to noise ratio and spatial
resolution. For example, an infant’s chest may be
optimally assessed using a head coil. A torso
phased array coil is often used for larger
children.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal, or slight obliquities thereof).
The slice thickness will vary depending on the
size of the area of concern and the size of the
patient. Slice thickness can be 3 mm, 4 mm, or 5
mm for spin echo images. Use of chemical fat
saturating pulses with fast or turbo spin echo
sequences may improve detection of pathology
on proton density and T2-weighted sequences.
Short TI inversion recovery (STIR) sequences
can also be used as an alternative or as an
adjunct to sequences with chemical fat
saturation. Additional sequences to visualize
vascularity may be performed. These include 2D
or 3D time-of-flight (TOF) gradient echo
sequences, phase contrast, and postgadolinium
3D angiographic sequences. These are often
volume acquired with display thickness of 1 mm
or 1.5 mm.

The use of intravenous contrast agents such as
gadolinium chelates may be helpful in situations
such as mass/tumor evaluation/follow up and
infectious or inflammatory conditions.

2. Abdomen
Coil selection will depend on patient size and the
region being imaged. In small neonates, a
surface, head, or spine coil should be considered
while larger patients may be imaged with a
cardiac, torso, spine, or body coil. Commercially
available combined coil arrays may also be
suitable.

Imaging sequences should include T1- and T2-
weighted sequences, preferably in two planes.
This can be achieved using conventional, fast or
turbo spin echo, or gradient echo sequences with
slice thickness dependent on the area to be
imaged (usually 4-8 mm). Heavily T2-weighted
fast sequences are useful for evaluating fluid
filled structures, such as the biliary tree and
urinary and Gl tract. Vendor supplied
physiologic motion suppression techniques and
software may help optimize image quality, as
can breath-hold sequences.

Use of intravenous contrast agents such as
gadolinium chelates may increase conspicuity of
lesions. Dynamic enhancement sequences may
help in lesion characterization. For MR
urographic  evaluation, delayed evaluation
following contrast administration in coronal
plane (with or without the axial plane) may be
useful in evaluating the urinary collecting
system.

. Pelvis

Coil selection and field of view will depend on
patient size and the region being imaged. In
small neonates, a surface, head, or spine coil
should be considered while larger patients may
be imaged with a cardiac, torso, spine, or body
coil. Commercially available combined coil
arrays may also be suitable.

Imaging sequences should include T1- and T2-
weighted sequences, preferably in two planes.
This can be achieved using conventional, fast or
turbo spin echo, or gradient echo sequences with
slice thickness dependent on the area to be
imaged (usually 4-8 mm). Fat suppression
techniques with T2 weighting are optional as are
in-phase and out-of-phase imaging sequences.
Vendor supplied physiologic motion suppression
techniques and software may help optimize
image quality.

Use of intravenous contrast agents such as
gadolinium chelates may increase conspicuity of
pathology and define avascular areas.

. Shoulder

Coil selection will depend on patient size and the
size of the area to be imaged. For very tiny
patients, the smallest available surface coil is
appropriate. Most shoulder abnormalities in
children and adolescents should be adequately
evaluated with a dedicated shoulder coil. For
larger patients or when both shoulders are being
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imaged for comparison, a cardiac, torso, or body
coil may be necessary.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal with obliquities as necessary
for anatomy) with slice thickness preferably in
the range of 3-5 mm. Slice thickness may be
altered depending on the area being imaged. Use
of chemical fat saturating pulses with fast or
turbo spin echo sequences may improve
detection of pathology on T2-weighted
sequences. Short TI inversion recovery (STIR)
sequences may be more appropriate at low field
strengths or as an alternative to chemical fat
saturation. Optional series such as gradient echo
sequences (2D or 3D) may help supplement
evaluation of cartilaginous structures.

The use of intravenous contrast agents such as
gadolinium chelates is optional in several
circumstances such as evaluation or follow up of
tumors and diagnosis of infectious or
inflammatory conditions. Intra-articular
administration of contrast prior to scanning may
be indicated in select cases where labral
pathology or intra-articular loose body is the
main diagnostic consideration. Indirect MR
arthrography may be achieved by delayed
imaging after intravenous contrast administration
though without the benefit of capsular
distension.

. Elbow

Coil selection will depend on patient size and the
size of the region to be imaged. Small surface
coils are appropriate for small patients or where
high resolution of small structures is necessary.
A dedicated elbow or extremity coil will be
appropriate in  most patients with elbow
pathology. For larger areas or when standard
elbow positioning is not possible, a head,
cardiac, or torso coil can be used.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal with obliquities as necessary
for anatomy) with slice thickness preferably in
the range of 3-5 mm. Slice thickness may be
altered depending on the area being imaged. Use
of chemical fat saturating pulses with fast or
turbo spin echo sequences may improve
detection of pathology on T2-weighted
sequences. Short TI inversion recovery (STIR)
sequences may be more appropriate at low field
strengths or as an alternative to chemical fat

saturation. Optional series such as gradient echo
sequences (2D or 3D) may help supplement
evaluation of cartilaginous structures.

The use of intravenous contrast agents such as
gadolinium chelates is optional in several
circumstances such as evaluation or follow up of
tumors and diagnosis of infectious or
inflammatory conditions. Intra-articular
administration of contrast prior to scanning may
be indicated in select cases where intra-articular
loose body or cartilage integrity is the main
diagnostic ~ consideration. Indirect MR
arthrography may be achieved by delayed
imaging after intravenous contrast administration
though without the benefit of capsular
distension.

Hand and Wrist

Coil selection will depend on patient size and the
size of the region to be imaged. Small surface
coils are appropriate for small patients or where
high resolution of small structures is necessary.
A dedicated wrist coil is preferred for most wrist
pathology. An extremity coil may be required in
larger patients or where both wrist and hand are
to be imaged together.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal with obliquities as necessary
for anatomy) with slice thickness preferably in
the range of 2-5 mm. Slice thickness may be
altered depending on the area being imaged. Use
of chemical fat saturating pulses with fast or
turbo spin echo sequences may improve
detection of pathology on T2-weighted
sequences. Short TI inversion recovery (STIR)
sequences may be more appropriate at low field
strengths or as an alternative to chemical fat
saturation. Optional series such as gradient echo
sequences (2D or 3D) may help supplement
evaluation of cartilaginous structures.

The use of intravenous contrast agents such as
gadolinium chelates is optional in several
circumstances such as evaluation or followup of
tumors and diagnosis of infectious or
inflammatory conditions. Intra-articular
administration of contrast prior to scanning the
wrist may be indicated in select cases such as
where ligamentous injury is the main diagnostic
consideration. Indirect MR arthrography may be
achieved by delayed imaging after intravenous
contrast administration though without the
benefit of capsular distension.
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Hip and Thigh

Coil selection will depend on the size of the
patient being imaged and the spatial detail
required based on the indication for imaging.
The body coil may be required for large patients
where high spatial detail is not necessary
whereas a small surface coil may be more
appropriate for a small patient in whom greater
anatomic detail is required. For most pediatric
patients, a torso, cardiac, or head coil will be
appropriate for imaging either one or both hips.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal, or slight obliquities thereof)
with slice thickness preferably in the range of 3-
5 mm though slice thickness may need to be
increased where larger areas need to be covered
such as the thighs. Use of chemical fat saturating
pulses with fast or turbo spin echo sequences
may improve detection of pathology on T2-
weighted sequences. Short Tl inversion recovery
(STIR) sequences may be more appropriate at
low field strengths or as an alternative to
chemical fat saturation. Optional series such as
gradient echo sequences (2D or 3D) may help
supplement  evaluation  of  cartilaginous
structures.

The use of intravenous contrast agents such as
gadolinium chelates are optional in several
circumstances such as evaluation or follow up of
tumors and diagnosis of infectious or
inflammatory conditions. Intra-articular
administration of contrast prior to scanning may
be helpful in select cases where labral tear and/or
intra-articular loose body are the main diagnostic
considerations. Indirect MR arthrography may be
achieved by delayed imaging after intravenous
contrast administration though without the
benefit of capsular distension.

. Knee

Ideally, the use of a dedicated knee or extremity
coil is preferred. For smaller knees, small parts
coils or surface coils may be more appropriate.
In the setting of physical limitations such as
large patient size or knee contracture, larger coils
such as a head, cardiac, or torso coil may be
necessary.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal, or slight obliquities thereof)
with slice thickness in the range of 3-5 mm. Slice

thickness may need to be increased to improve
coverage in select circumstances. Use of
chemical fat saturating pulses with fast or turbo
spin echo sequences may improve detection of
pathology on T2-weighted sequences. Short Tl
inversion recovery (STIR) sequences may be
more appropriate at low field strengths or as an
alternative to chemical fat saturation. Optional
series such as gradient echo sequences (2D or
3D) may help supplement evaluation of
cartilaginous structures.

The use of intravenous contrast agents such as
gadolinium chelates are optional in several
circumstances such as evaluation or follow up of
tumors and diagnosis of infectious or
inflammatory conditions.

Intra-articular administration of contrast prior to
scanning may be helpful where cartilage
integrity or meniscal injury after previous
meniscal surgery is the main diagnostic
consideration.

. Foot and Ankle

Coil selection will depend on patient size and
area to be imaged. Small surface coils are more
appropriate for imaging babies and smaller
children or when higher resolution is needed to
evaluate small structures. For older children, an
extremity/knee coil is usually appropriate though
a head coil may be used especially when imaging
both feet and ankles together. In some cases, a
torso coil may be necessary to evaluate more
extensive areas of abnormality into the calf.

Imaging sequences should include a combination
of T1-weighted, proton density, and/or T2-
weighted sequences in at least two planes (axial,
sagittal, or coronal with obliquities as necessary
for anatomy) with slice thickness preferably in
the range of 3-5 mm. Slice thickness may be
altered depending on the area being imaged. Use
of chemical fat saturating pulses with fast or
turbo spin echo sequences may improve
detection of pathology on T2-weighted
sequences. Short TI inversion recovery (STIR)
sequences may be more appropriate at low field
strengths or as an alternative to chemical fat
saturation. Optional series such as gradient echo
sequences (2D or 3D) may help supplement
evaluation of cartilaginous structures.

The use of intravenous contrast agents such as
gadolinium chelates is optional in several
circumstances such as evaluation or follow up of
tumors and diagnosis of infectious or
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inflammatory conditions. Intra-articular
administration of contrast prior to scanning may
be helpful in select cases where intra-articular
loose body or cartilage integrity is the main
diagnostic ~ consideration. Indirect MR
arthrography may be achieved by delayed
imaging after intravenous contrast administration
though without the benefit of capsular
distension.

Examinations that employ techniques not
approved by the Food and Drug Administration
—— such as the intra-articular injection of
gadolinium chelates —— should be considered
only when they are judged to be medically
appropriate.

VI. DOCUMENTATION

Reporting should be in accordance with the ACR Practice
Guideline for Communication of Diagnostic Imaging
Findings.

VII. EQUIPMENT SPECIFICATIONS

The MRI equipment specifications and performance shall
meet all state and federal requirements. The requirements
include, but are not limited to, specifications of maximum
static magnetic strength, maximum rate of change of the
magnetic field strength (dB/dt), maximum radiofrequency
power deposition (specific absorption rate), and
maximum acoustic noise levels.

VIII.  QUALITY CONTROL AND
IMPROVEMENT, SAFETY, INFECTION
CONTROL, AND PATIENT EDUCATION
CONCERNS

Policies and procedures related to quality, patient
education, infection control, and safety should be
developed and implemented in accordance with the ACR
Policy on Quality Control and Improvement, Safety,
Infection Control, and Patient Education Concerns
appearing elsewhere in the ACR Practice Guidelines and
Technical Standards book.

Specific policies and procedures related to MRI safety
should be in place with documentation that is updated
annually and compiled under the supervision and
direction of the supervising MRI physician. Guidelines
should be provided that deal with potential hazards
associated with the MRI examination of the patient as
well as to others in the immediate area. Screening forms
must also be provided to detect those patients who may be
at risk for adverse events associated with the MRI
examination.

Equipment monitoring should be in accordance with the
ACR Technical Standard for Diagnostic Medical Physics
Performance Monitoring of Magnetic Resonance Imaging
(MRI) Equipment.
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