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American College of Radiology
ACR Appropriateness Criteria®

Clinical Condition: Nontraumatic Knee Pain
Variant 1: Child or adolescent: nonpatellofemoral symptoms. Mandatory minimal initial exam.
Radiologic Procedure Rating Comments RRL*
X-ray knee AP and lateral 9 Min
CT knee postarthrography 1 Min
X-ray knee ipsolateral hip films (AP/frog .
leg lateral) ! Min
INV aspiration/arthrography knee 1 1P
X-ray knee axial view 1 Min
MRI knee 1 None
NUC bone scan 3-phase lower extremity 1 Med
US knee 1 None
X-ray knee notch or tunnel view (standing .
or supine) ! Min
CT knee 1 Min
*Relative

q . 1= q - q S
Rating Scale: 1=Least appropriate, 9=Most appropriate Radiation Level

Variant 2: Child or adult: patellofemoral (anterior) symptoms. Mandatory minimal initial
exam.
Radiologic Procedure Rating Comments RRL*
X-ray knee AP and lateral 9 Min
X-ray knee axial view 9 Min
MRI knee 1 None
NUC bone scan 3-phase area of interest 1 Med
CT knee postarthrography 1 Min
US knee 1 None

X-ray knee ipsolateral hip films (AP/frog

leg lateral) ! Min
X-ray knee notch or tunnel view (standing .
. 1 Min
or supine)
INV aspiration/arthrography knee 1 1P
CT knee 1 Min
*Relative

. . 1= iate, 9= . Re
Rating Scale: 1=Least appropriate, 9=Most appropriate Radiation Level

An 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 exams 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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Clinical Condition: Nontraumatic Knee Pain

Variant 3: Adult: nontrauma, nontumor, nonlocalized pain. Mandatory minimal initial exam.
Radiologic Procedure Rating Comments RRL*
X-ray knee AP and lateral 9 Min
CT knee 1 Min
US knee 1 None
X-ray knee notch or tunnel view (standing .
or supine) ! Min
INV aspiration/arthrography knee 1 1P
MRI knee 1 None
CT knee postarthrography 1 Min
NUC bone scan 3-phase area of interest 1 Med
X-ray knee axial view No Consensus Min
*Relative

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiation Level

Variant 4: Child or adolescent:
radiographs nondiagnostic (demonstrate normal findings or a joint effusion).

nonpatellofemoral symptoms.

Initial AP and lateral

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
MRI knee 9 If additional study is needed. None
NUC bone scan 3-phase lower extremity 1 Med
CT knee 1 Min
INV aspiration/arthrography knee 1 1P
CT knee postarthrography 1 Min
US knee 1 None
X-ray knee additional views 1 If hip exam is normal. Min

*Relative

Radiation Level

An 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 exams 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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Clinical Condition:

Variant 5:

Nontraumatic Knee Pain

Child or adult. Patellofemoral (anterior) symptoms. Initial AP, lateral, and axial

radiographs nondiagnostic (demonstrate normal findings or a joint effusion).

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
MRt e R e e
CT knee 1 Min
X-ray knee additional views 1 Min
US knee 1 None
CT knee postarthrography 1 Min
NUC bone scan 3-phase area of interest 1 Med
INV aspiration/arthrography knee 1 IP
*Relative

Radiation Level

Variant 6:

nondiagnostic (demonstrate normal findings or a joint effusion).

Adult. Nontrauma, nontumor, nonlocalized pain. Initial AP and lateral radiographs

Radiologic Procedure Rating Comments RRL*
MR o e i
CT knee postarthrography 1 Min
US knee 1 None
INV aspiration/arthrography knee 1 IP
X-ray knee additional views 1 Min
CT knee 1 Min
NUC bone scan 3-phase area of interest 1 Unless metastatic disease is a possibility. Med
Rating Scale: 1=Least appropriate, 9=Most appropriate Ra;f;fi':;ileevel

An 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 exams 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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Clinical Condition: Nontraumatic Knee Pain

Variant 7: Child or adolescent. Nonpatellofemoral symptoms. Initial AP and lateral
radiographs demonstrate osteochondral injuries (fracture/osteochondritis dissecans
or a loose body).

Radiologic Procedure Rating Comments RRL*

US knee 1 None

INV aspiration/arthrography knee 1 1P

NUC bone scan 3-phase lower extremity 1 Med

X-ray knee additional views 1 Min
Indicated only if further studies are

CT knee postarthrography 1 necessary and MR is contraindicated or Min
cannot be performed.

CT knee 1 Min

Panel agreed that MR is important to look
for additional injury, status of articular
MRI knee No Consensus | surface, or suspected internal derangement None
and that treatment is dependent on
additional information.

*Relative

ing s 1= i = i s
Rating Scale: 1=Least appropriate, 9=Most appropriate Radiation Level

Variant 8: Child or adult. Patellofemoral (anterior) symptoms. Initial AP, lateral, and axial
radiographs demonstrate degenerative joint disease and/or chondrocalcinosis.

Radiologic Procedure Rating Comments RRL*
CT knee 1 Min
INV aspiration/arthrography knee 1 1P
X-ray knee additional views 1 Min
CT knee postarthrography 1 Min
US knee 1 None
NUC bone scan 3-phase area of interest 1 Med
MR e e o

*Relative

. . 1= . . . Re
Rating Scale: 1=Least appropriate, 9=Most appropriate Radiation Level

An 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 exams 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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Clinical Condition:

Variant 9:

Nontraumatic Knee Pain

Adult. Nontrauma, nontumor, nonlocalized pain. Initial AP and lateral radiographs

demonstrate degenerative joint disease (uni- to tri- compartmental sclerosis,
hypertrophic spurs, joint space narrowing, and/or subchondral cysts).

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
US knee 1 None
MRI knee 1 Consider for preoperative assessment. None
CT knee postarthrography 1 Min
NUC bone scan 3-phase area of interest 1 Med
X-ray knee additional views 1 sr:gvil?f;i fe lelilé?i;);doéiﬁi Standing Min
CT knee 1 Min
INV aspiration/arthrography knee 1 IP
*Relative

Radiation Level

Variant 10:

demonstrates

inflammatory arthritis

narrowing and large joint effusion).

Adult. Nontrauma, nontumor, nonlocalized pain. Initial AP and lateral radiographs
(diffuse tricompartmental joint space

Radiologic Procedure Rating Comments RRL*
NUC bone scan 3-phase area of interest 1 Med
US knee 1 None
X-ray knee additional views 1 Min
MRI knee 1 Unless preoperative assessment necessary. None
CT knee postarthrography 1 Min
CT knee 1 Min
INV aspiration/arthrography knee No Consensus bAuStpl;Tg: ggﬁlgrﬁ:ﬁfu?:r};}z Z;gg?ted 1P
Rating Scale: 1=Least appropriate, 9=Most appropriate Ra;::fi';‘:f’evel

An 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 exams 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.

ACR Appropriateness Criteria®

Nontraumatic Knee Pain



Clinical Condition: Nontraumatic Knee Pain

Variant 11: Adult, nontrauma, nontumor, nonlocalized pain. Initial AP and lateral radiographs

demonstrate avascular necrosis.

Radiologic Procedure Rating Comments RRL*
CT knee postarthrography 1 Min
MRI knee 1 None
X-ray knee additional views 1 Min
INV aspiration/arthrography knee 1 1P
NUC bone scan 3-phase area of interest 1 Med
US knee 1 None
CT knee 1 Min
Rating Scale: 1=Least appropriate, 9=Most appropriate Ra;‘il:fi'(j‘fiivel
Variant 12: Adult. Nontrauma, nontumor, nonlocalized pain. Initial AP and lateral radiographs

demonstrate evidence of internal derangement (eg, Peligrini Stieda disease, joint

compartment widening).

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
MRI knee 9 None
X-ray knee additional views 1 Min
INV aspiration/arthrography knee 1 1P
NUC bone scan 3-phase area of interest 1 Med
US knee 1 None
CT knee postarthrography 1 Min
CT knee 1 Min

*Relative

Radiation Level

An 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 exams 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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NONTRAUMATIC KNEE PAIN

Expert Panel on Musculoskeletal Imaging:
Helene Pavlov, MD'; Murray K. Dalinka, MD?;
Naomi P. Alazraki, MD’; Richard H. Daffner, MD*
Arthur A. DeSmet, MD?; George Y. El-Khoury, MD®;
John B. Kneeland, MD’; B.J. Manaster, MD, PhD?
David A. Rubin, MD’; Lynne S. Steinbach, MD'’;
Barbgra N. Weissman, MD'!; Robert H. Haralson III,
MD.

Summary of Literature Review

Nontraumatic knee pain in children, adolescents, and
adults includes localized complaints such as anterior
(patellofemoral) pain and diffuse nonlocalized symptoms.
The consensus of the committee is that the initial imaging
study for nontraumatic knee pain is anteroposterior (AP)
and lateral radiograph. The AP view can be performed
with the patient either standing or supine. The lateral view
may be performed with the patient non weight bearing on
his or her side with a vertical beam and the knee flexed 30
degrees. If symptoms are localized to the anterior
(patellofemoral joint) aspect of the knee, a Merchant or
axial (skyline) view of the patellofemoral joint is a
mandatory part of the initial evaluation [1-3]. For patients
with diffuse non-localized symptoms, there was no
consensus regarding the usefulness of a Merchant or axial
view as part of the initial examination.

In elderly patients, the most common source of
nontraumatic knee pain is degenerative osteoarthritis.
Conventional radiographic diagnosis of degenerative joint
disease includes joint space narrowing, osteophytes,
subchondral cysts, and sclerosis bordering the joint.
Articular cartilage is evaluated indirectly on conventional
radiographs by joint space narrowing and changes in the
subchondral bone [4]. Routine radiographs are insensitive
for assessing articular cartilage in the early stages of
osteoarthritis, while in advanced disease, joint space
narrowing on radiographs is wusually an accurate
assessment of cartilage loss [5,6]. Standing radiographs
have been reported to more accurately reflect medial and
lateral joint compartment cartilage loss than supine
radiographs; however, in the presence of a severe varus or
valgus deformity, significant cartilage loss in the
compartment that appears wide (due to the alignment

'Principal Author, Hospital for Special Surgery, New York, NY; %Panel Chair,
University of Pennsylvania Hospital, Philadelphia, Pa; 3Emory University,
Decatur, Ga; “Allegheny General Hospital, Pittsburgh, Pa; *University of
Wisconsin, Madison, Wis; (’University of Towa Hospitals and Clinics, Iowa City,
Iowa; ’University of Pennsylvania Hospital, Philadelphia, Pa; SUniversity of
Colorado Health Science Center, Denver, Colo; *University of California, San
Francisco, Calif; '®Mayo Clinic, Rochester, Minn; ''Brigham & Women’s
Hospital, Boston, Mass; 2Southeast Orthopedics, Knoxville, Tenn, American
Academy of Orthopaedic Surgeons.
Reprint requests to: Department of Quality & Safety, American College of

Radiology, 1891 Preston White Drive, Reston, VA 20191-4397.

deformity) may not be evident [10-12]. A weight-bearing
posterioranterior (PA) radiograph, obtained with knee
flexion, has been reported to reflect the cartilage width of
the posterior medial and lateral joint compartments more
accurately than that a standing view obtained with the
knee extended [13-15]. This view may be indicated in
elderly patients with degenerative osteoarthritis when
surgical intervention is being planned. Additional imaging
studies are not indicated in patients for whom the
conventional radiographs are diagnostic of degenerative
joint disease unless treatment, or surgery, or both are
dependent on additional findings such as internal knee
derangement or when symptoms are not explained by the
radiographic findings (eg, stress fractures).

Other nontraumatic causes of knee pain in adolescent and
adult patients include internal knee derangement
(meniscal and ligament tears), osteochondritis dissecans,
transient osteoporosis, spontaneous osteonecrosis, chronic
regional pain syndrome, stress fracture, and inflammatory
arthritis. Chronic anterior lateral knee pain may also result
from patella tendon—Ilateral femoral condyle friction
syndrome or iliotibial band syndrome (friction syndrome)
which can be confirmed/excluded by magnetic resonance
imaging (MRI) [16]. In children with nontraumatic knee
pain, referred pain from the hip must be entertained.

When initial conventional radiographs are nondiagnostic
(normal findings or a joint effusion) and knee symptoms
require further imaging, the next indicated study is an
MRI exam. MRI is more sensitive than conventional
radiographs and provides more specific information
compared with radionuclide bone scan [17,18]. MRI of
nontraumatic knee pain may document a joint effusion,
communicating synovial cysts, proliferative changes of
the synovial membrane, osteophytes, subchondral cysts,
articular cartilage loss, meniscal and/or ligamentous tears
and/or degeneration, bone marrow edema, fractures, and
osteonecrosis [17-19].

MRI is useful to identify a subchondral insufficiency
fracture as the initial injury from which localized
osteonecrosis may result and which was otherwise
identified as spontaneous osteonecrosis [20]. MRI can
also detect osteonecrosis of the medial femoral condyle or
of the medial tibial plateau associated with tibial stress
fracture [21]. A suprapatellar joint effusion is readily
detected on a routine lateral roentgenogram of the knee;
however, the extent of a joint effusion, the presence of a
communicating synovial (popliteal) cyst, or synovial
proliferation are readily identified on MRI [19-26].
Subchondral cysts are easily detected on MRI because of
the tomographic quality, multiplaner imaging capability,
and the superb sensitivity to fluid- and fat-containing

and radiologist in light of all the circumstances presented in an individual examination.

An 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 exams 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
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tissues [9,18,19]. Cartilage pathology, both articular and
meniscal, can be evaluated directly on MRI, and
demonstration depends on the location of the abnormality
and the pulse sequences used [27-32].

Magnetic resonance arthrography (MRA) performed with
an intraarticular injection [33,34] or with an intravenous
injection [35] of dilute gadolinium solution to enhance
cartilage evaluation has been investigated, but
noninvasive MRI has been reported accurate for cartilage
abnormalities [32]. Patellofemoral cartilage loss has been
reported to be closely associated with chronic knee pain
symptoms [36].

MRI is very sensitive for detection of internal
derangement, specifically meniscus and anterior cruciate
ligament pathology [37-40], and a high prevalence of
meniscal degeneration is associated with osteoarthritis
[19,41]. Anterior cruciate ligament (ACL) tears and
insufficiency are known to cause osteoarthritic changes in
the knee [41].

Transient osteoporosis is characterized by self-limited
pain and demonstrable osteopenia on radiographs within
eight weeks after the onset of pain. Spontaneous
osteonecrosis of the medial femoral condyle, most often
found in middle-aged and elderly females, may have
normal radiographs for months, followed by subchondral
collapse, fragmentation of the articular cartilage, and
progressive osteoarthritis [42-44]. Bone marrow edema
seen on MRI occurs in association with, or independent
of, transient osteoporosis, osteonecrosis, and also in
association with stress fractures; MRI is highly sensitive
for detecting these abnormalities [42]. In patients with
conventional radiograph diagnosis of an osteochondral
injury such as osteochondritis dissecans or osteonecrosis,
an MRI examination may be indicated if clinically
additional injury is suspected or when it is necessary to
determine the status of the articular cartilage over the area
of abnormality. MRI is not indicated to confirm a stress
fracture that is evident on the plain roentgenogram.

In patients with conventional radiograph evidence of
inflammatory arthritis, the consensus of the panel is that
an MRI is usually not indicated for the preoperative
differentiation of pannus from effusion or for evaluation
of erosion [26]. An aspiration for crystals may be
indicated, but arthrographic confirmation is usually not
necessary.

When intra-articular pathology is suspected in a patient
with claustrophobia, with a large body habitus, or who
cannot, for some reason, tolerate an MRI examination; or
when there is contraindication to an MRI study such as
postsurgical clamps, metal, a pacemaker, or electric

implants, a double-contrast arthrogram, possibly followed
with computed tomography (CT), may be indicated.

A nuclear medicine bone scan is more sensitive than
conventional radiographs for detecting bone changes and
degenerative osteoarthritis; however, it is less specific
than MRI [17]. A total body nuclear medicine bone scan
may be indicated for evaluation of nontraumatic knee pain
when there is the clinical suspicion or the possibility of
multiple sites of involvement such as in suspected
metastatic disease, infarcts, etc.

In summary, the mandatory initial examination for
nontraumatic knee pain is an AP and lateral radiograph. In
patients with anterior patellofemoral knee pain, an axial
view should be included in the initial radiographic study.
An MRI examination for nontraumatic knee pain is
indicated when the pain is persistent and conventional
radiographs are nondiagnostic or for which additional
information is necessary before instituting treatment or
surgical intervention. An MRI is not indicated before a
physical examination or before routine conventional
radiographs or when there is diagnostic conventional
radiograph evidence of severe degenerative joint diseases,
inflammatory arthritis, stress fracture, osteonecrosis, or
reflex sympathetic dystrophy, for which additional
imaging is not going to alter the treatment plan. A nuclear
medicine bone scan may be indicated if there is a clinical
need to confirm or exclude other sites of involvement (eg,
suspicion of metastatic disease).
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An 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 exams 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.

ACR Appropriateness Criteria®
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