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The use of magnetic resonance imaging (MRI) has become
routine in the evaluation of musculoskeletal conditions.
Originally, MRI was used mainly as a preoperative planning tool for patients thought to have surgical pathology
based on history and physical examination. In recent years,
however, MRI often has been used solely to establish a
diagnosis, in many cases before any conservative treatment
has been instituted. This practice raises the following questions: Is MRI overused in patients with musculoskeletal
conditions? What are the indications for MRI?
For most patients with neck, back, knee, or shoulder
pain, a diagnosis can be made with a history, physical
examination, and plain film radiography; surgery is not
indicated. Neck and back pain have many causes, but
the majority of patients will improve with conservative
management.1,2 Shoulder pain is most often associated with conditions that do not require surgery (e.g.,
muscle strains, tendinopathy).3 Similarly, knee pain,
especially without discrete trauma, is often secondary to
nonsurgical conditions such as tendinopathy and patellofemoral syndrome.4 The treatment for these common
conditions—which usually involves muscle strengthening and stretching, and possibly physical therapy—would
not be dependent on MRI results. Most patients will
improve within a few weeks or months.
MRI often identifies pathology that may have no
relationship to a patient’s symptoms. Approximately
30 to 40 percent of asymptomatic young and middleaged patients have changes in the intervertebral disks,
such as a protrusion or desiccation, and these structural
abnormalities increase with aging.5 A similar percentage
of middle-aged patients and an even higher percentage
of older patients have asymptomatic meniscus and rotator cuff tears.6-9
MRI may provide information that is confusing to
the patient and physician, and does not necessarily
identify the source of pain. The patient may be referred
to an orthopedist with the expectation of being “fixed”
quickly, even though the problem may have been treated
successfully without surgery. In these cases, the patient
becomes more of a passive bystander, rather than actively
participating in a stretching-strengthening program. A
surgeon may be willing to perform surgery to satisfy the
patient and referring physician, although the procedure

may not be curative. The patient may be exposed to
unnecessary risks, and the cost of care is increased.
The indications for and timing of MRI will depend
on whether the problem is emergent, acute, or chronic.
Musculoskeletal emergencies that require an immediate
MRI are limited primarily to spinal conditions such as
suspected cauda equina syndrome and infection.10 There
are certain acute neck, back, shoulder, and knee conditions for which MRI should be considered after four to
six weeks of conservative care if the findings could alter
treatment. In patients who have neck and back pain with
persistent radiculopathy or those who have loss of balance and gait problems indicative of cervical myelopathy, MRI can detect disk herniations or spinal stenosis
that may benefit from more aggressive treatment.1,2
MRI of the shoulder is indicated after traumatic inury
in young and middle-aged patients who have persistent
pain and weakness because they may have a complete
rotator cuff tear amenable to early repair.11 MRI of the
knee is indicated in younger patients who present with
posttraumatic swelling and an inability to fully extend
because they may have sustained a repairable buckethandle meniscus tear.12,13 Even in these acute situations
when a patient presents with significant pain, MRI is
not indicated immediately because the clinical picture
may be worse than the actual pathology, and the patient
may improve with four to six weeks of conservative care.
For most patients, especially those who are older with
less traumatic, more chronic problems, MRI is indicated
only after a few months if conservative treatment has
been ineffective. In these more chronic situations, MRI
is useful for confirming the suspected pathology when a
referral for surgery is contemplated. There will be a small
percentage of patients who do not improve and in whom
the diagnosis remains unclear. In these cases, MRI can
be used to rule out surgical pathology (see accompanying
table).1,2,7,8,10,11,13,14
To optimize patient outcomes, primary care physicians must recognize that most conditions can be diagnosed by history and physical examination, and will
respond to conservative treatment. In general, MRI is
not indicated for patients in whom the result would not
alter the treatment. MRI may identify incidental pathology and result in an unnecessary referral to a subspecialist and possibly even unnecessary surgery. Careful
consideration should be given before performing MRI,
because the results could lead to more aggressive treatment when conservative management would suffice.
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Table. Suggested Indications for MRI for Common Musculoskeletal Conditions
Musculoskeletal
area

Emergent

Acute (four to six weeks)

Chronic (two to three months)

Spine

Suspected cauda equina
syndrome
Abscess/infection

Suspected neurocompressive
condition (e.g., herniated disk); loss
of motor strength, reflex change,
dermatomal sensory change1,2
Loss of balance, gait problems
(cervical myelopathy)2

Persistent back/neck pain,
especially with continued
radiculopathy; more aggressive
treatment considered (e.g.,
epidural injections, surgery)10,14

Knee

Emergent MRI rarely indicated
Emergencies diagnosed by
history, physical examination,
plain film radiography, and
possibly joint aspiration

Traumatic injury with inability to
fully extend the knee, younger
patient (rule out bucket-handle
meniscus tear) 8
Anterior cruciate ligament tear
suspected, young athlete (may
have other injuries such as
meniscus tear) 8,13

Continued knee pain with
suspected surgical pathology,
older patient8
Anterior cruciate ligament tear
suspected, surgery considered
Persistent unexplained knee pain
(rule out surgical pathology) 8

Shoulder

Emergent MRI rarely indicated
Emergencies diagnosed by
history, physical examination,
plain film radiography, and
possibly joint aspiration

Younger patient with traumatic injury,
weakness of rotator cuff (rule out
complete rotator cuff tear)11

Continued shoulder pain with
suspected surgical pathology,
older patient7
Persistent unexplained shoulder
pain (rule out surgical pathology)7

MRI = magnetic resonance imaging.
Information from references 1, 2, 7, 8, 10, 11, 13, and 14.

Address correspondence to Donald C. Pompan, MD, FAAOS, at
mdpompan@aol.com. Reprints are not available from the author.

disease. A comparison of asymptomatic and symptomatic shoulders.
J Bone Joint Surg Am. 2006;88(8):1699-1704.
8. Ryzewicz M, Peterson B, Siparsky PN, Bartz RL. The diagnosis of meniscus tears: the role of MRI and clinical examination. Clin Orthop Relat
Res. 2007;455:123-133.

Author disclosure: Nothing to disclose.
REFERENCES
1. Kinkade S. Evaluation and treatment of acute low back pain. Am Fam
Physician. 2007;75(8):1181-1188.
2. Rao R. Neck pain, cervical radiculopathy, and cervical myelopathy:
pathophysiology, natural history, and clinical evaluation. J Bone Joint
Surg Am. 2002;84-A(10):1872-1881.
3. Woodward TW, Best TM. The painful shoulder: Part I. Clinical evaluation. Am Fam Physician. 2000;61(10):3079-3088.
4. Calmbach WL, Hutchens M. Evaluation of patients presenting with
knee pain: Part II. Differential diagnosis. Am Fam Physician. 2003;
68(5):917-922.

9. Englund M, Guermazi A, Gale D, et al. Incidental meniscal findings on
knee MRI in middle-aged and elderly persons. N Engl J Med. 2008;
359(11):1108-1115.
10. Chou R, Qaseem A, Snow V, et al.; Clinical Efficacy Assessment Subcommittee of the American College of Physicians; American College
of Physicians; American Pain Society Low Back Pain Guidelines Panel.
Diagnosis and treatment of low back pain: a joint clinical practice
guideline from the American College of Physicians and the American Pain Society [published correction appears in Ann Intern Med.
2008;148(3):247-248]. Ann Intern Med. 2007;147(7):478-491.
11. Oh LS, Wolf BR, Hall MP, Levy BA, Marx RG. Indications for rotator cuff
repair: a systematic review. Clin Orthop Relat Res. 2007;455:52-63.

5. Boden SD, Davis DO, Dina TS, Patronas NJ, Wiesel SW. Abnormal magnetic-resonance scans of the lumbar spine in asymptomatic subjects. A
prospective investigation. J Bone Joint Surg Am. 1990;72(3):403-408.

12. McCarty EC, Marx RG, DeHaven KE. Meniscus repair: considerations in
treatment and update of clinical results. Clin Orthop Relat Res. 2002;
(402):122-134.

6. Sher JS, Uribe JW, Posada A, Murphy BJ, Zlatkin MB. Abnormal findings
on magnetic resonance images of asymptomatic shoulders. J Bone Joint
Surg Am. 1995;77(1):10-15.

13. Munshi M, Davidson M, MacDonald PB, Froese W, Sutherland K. The
efficacy of magnetic resonance imaging in acute knee injuries. Clin J
Sport Med. 2000;10(1):34-39.

7. Yamaguchi K, Ditsios K, Middleton WD, Hildebolt CF, Galatz LM,
Teefey SA. The demographic and morphological features of rotator cuff

14. Daffner RH. Radiologic evaluation of chronic neck pain. Am Fam Physician. 2010;82(8):959-964. ■

884 American Family Physician

www.aafp.org/afp

Volume 83, Number 8

◆

April 15, 2011

