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Approximately 1 of 7 patient visits to a primary 
care provider is prompted by musculoskeletal pain or 
dysfunction. While many or even most patients with 
these symptoms have benign, self-limited conditions, 
arthritis and chronic musculoskeletal disorders are 
leading causes of disability and work absenteeism, and 
are occasionally life-threatening. Determining whether 
the symptom is from local injury or inflammation, a 
mechanical problem, or a systemic illness will direct 
subsequent evaluation and management. 

A systematic approach starts with a careful 
history and physical examination (1-3). Inadequate 
history and physical examination commonly lead to 
inappropriate diagnostic testing and treatment. Diag- 
nostic testing to reassure patients is generally unnec- 
essary and test results may be abnormal in the absence 
of rheumatic disease. The following guidelines were 
prepared by an interdisciplinary group of primary care 
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physicians who also practice rheumatology , rheuma- 
tologists, and allied health professionals. These guide- 
lines provide a framework for the initial evaluation of 
the adult patient with acute (i.e., less than 6 weeks’ 
duration) musculoskeletal pain who is seen in primary 
care settings and are recommended with the under- 
standing that systematic followup will be undertaken. 

History 

Musculoskeletal emergencies may present with 
acute symptoms. These conditions include infection 
(for example, septic arthritis, subacute bacterial endo- 
carditis and sepsis, osteomyelitis, necrotizing fascii- 
tis), systemic vasculitis, acute myelopathy or spinal 
cord compression, fracture, deep vein thrombosis, and 
anterior compartment syndrome or tumor, and are 
suggested by the “red flag” signs or symptoms in 
Table 1. One should not miss these diagnoses because 
delayed recognition may lead to permanent disability 
or death. Once these have been excluded, an orderly 
evaluation will sort out the major diagnostic possibil- 
ities. 

Details concerning the character of the pain, 
such as the location and the quality of the pain, its time 
of onset, and factors which make it worse or better, 
are important clues. Pain vaguely described as numb- 
ness, “falling asleep,” burning, shooting, or pins and 
needles is often due to a neurologic problem (neuro- 
genic pain), especially when involving a dermatome, 
peripheral nerve, or stocking-glove distribution. Pain 
from arterial insufficiency is brought on by use and 
relieved promptly with rest (claudication pain pattern). 
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Table 1. 
and management of the patient with musculoskeletal symptoms 

“Red flags” suggesting the need for urgent evaluation 

Feature Differential diagnosis 

History of significant 

Hot, swollen joint 

Constitutional signs and 

Soft tissue injury, internal 

Infection, systemic rheumatic 
disease, gout, pseudogout 

Infection, sepsis, systemic rheumatic 

trauma derangement, or fracture 

symptoms (e.g., fever, disease 
weight loss, malaise) 

Weakness 
Focal Focal nerve lesion (compartment 

syndrome, entrapment neuropathy, 
mononeuritis multiplex, motor 
neuron disease, radiculopathy*) 

Diffuse Myositis, metabolic myopathy, 
paraneoplastic syndrome, 
degenerative neuromuscular 
disorder, toxin, myelopathy,* 
transverse myelitis 

Neurogenic pain (burning, 
numbness, 
paresthesia) 

Asymmetric Radiculopathy,* reflex sympathetic 
dystrophy, entrapment neuropathy 

Symmetric Myelopathy,* peripheral neuropathy 
Peripheral vascular disease, giant cell 

arteritis (jaw pain), lumbar spinal 
stenosis 

Claudication pain pattern 

* Radiculopathy and myelopathy may be due to infectious, neoplas- 
tic, or mechanical processes. 

In contradistinction, neurogenic claudication from 
lumbar spinal stenosis presents with leg pain when 
walking that improves slowly with sitting or spinal 
flexion. 

Pain that originates from articular structures 
should be improved by resting the joint and made 
worse by moving it or by weight bearing. Pain vaguely 
localized to a joint in which a careful examination 

cannot identify a specific structure of origin may be 
due to referred pain or a bone lesion. Bone lesions will 
often cause unrelenting pain at night. 

Patients with systemic rheumatic diseases, such 
as rheumatoid arthritis (RA) and systemic lupus 
erythematosus (SLE), may have prolonged morning 
stiffness in multiple symptomatic joints (4), less stB- 
ness after using their joints, and may have constitu- 
tional symptoms (malaise, fever, weight loss) or signs 
or symptoms of multisystem involvement. These latter 
symptoms include fatigue, rash, diffuse adenopathy, 
alopecia, oral and nasal ulcers, pleuritic chest pain, 
Raynaud’s phenomenon, and dry eyes and mouth 
(sicca) (Table 2). 

Individuals with local mechanical problems 
(bursitis, tendinitis, sprains, and strains) and osteo- 
arthritis (OA) typically have little morning stiffness, 
only one or a few symptomatic areas, no pain at rest, 
worsened symptoms with or  after sustained activity, 
and no symptoms or signs of a systemic illness. 

The patient with a loss of function of an extrem- 
ity may have weakness, loss of motion, instability, or 
pain. Weakness suggests a neurologic or  muscle prob- 
lem. Weakness with altered sensation suggests a nerve 
root or peripheral nerve abnormality. 

Loss of motion may be due to structural dam- 
age of the joint, contracture of surrounding soft tis- 
sues, or both. A symptom of “giving way” or  “lock- 
ing” of a joint without warning suggests a mechanical 
derangement due to ligamentous disruption or muscle 
weakness. If the symptom is associated with pain, an 
internal derangement (cartilage or ligament tear) or 
loose body within the joint are possibilities. Locking of 
the joint may also result from extraarticular soft tissue 

Table 2. Diagnostically useful clinical features in the initial evaluation of the patient with acute musculoskeletal symptoms 

Tendinitishursitis Noninflammatory joint problems* Systemic rheumatic disease 

Symptoms 
AM stiffness Focal, brief Focal, brief Significant, prolonged 
Constitutional symptoms Absent Absent Present 
Peak period of discomfort With use After prolonged use After prolonged inactivity 

Locking or instability Unusual, except rotator Implies loose body, internal Uncommon 

Symmetry Uncommon Occasional Common 

Tenderness Focal, periarticular, or tender Unusual Over entire exposed joint spaces 

Idlammation (fluid, pain Over tendon or bursa Unusual Common 

Instability Uncommon Occasional Uncommon 
Multisystem disease No No Often 

cuff tear, trigger finger derangement, or weakness 

Signs 

points (fibromyalgia) 

warmth, erythema) 

* For example, osteoarthritis or internal derangement. 
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block, as in a trigger finger resulting from a flexor 
tendon sheath nodule. 

The patient’s functional ability should be as- 
sessed by asking “What is hard to do now that you 
could do before, and how does this affect your daily 
life?” The use of a cane or a walker or assistive 
devices should be noted; the duration of their use 
provides helpful information for assessing progress. A 
vocational history can identify repetitive physical 
tasks which may need to be modified to aid recovery. 

Review of systems 

Concomitant medical problems may have mus- 
culoskeletal manifestations or may affect treatment. 
Previous traumas, fractures, or surgical procedures of 
the symptomatic joint should be documented. Symp- 
toms involving multiple organ systems may suggest 
that the joint symptoms are part of a systemic illness. 
It is important to obtain a complete list of the patient’s 
medications; some may cause musculoskeletal symp- 
toms, and previous experience with treatment may 
affect future treatment choices and compliance. The 
history should include visits to other physicians, ad- 
herence to previous treatments, and use of nontradi- 
tional remedies. Frequent use of medical services, a 
psychiatric disorder, or pending litigation about the 
condition should be noted. 

Psychological and social factors 

Because musculoskeletal conditions can have a 
deleterious effect on the patient’s work, home, and 
leisure activities, assessment of psychological and 
sociocultural factors is important in judging the 
strengths and resources the patient brings to coping 
with the condition. Functional changes may lead to 
depression, anxiety, and loss of confidence. Barriers 
to treatment adherence should be addressed to maxi- 
mize treatment effects. Referral to community re- 
sources, such as the Arthritis Foundation’s self-help 
programs, psychological and vocational counseling, 
and other community services may facilitate the pa- 
tient’s adjustment. 

Physical examination 

Guided by the history, the physical examination 
helps to distinguish between mechanical problems, 
soft tissue disease, and noninflammatory and inflam- 
matory joint disease (1-3). A major goal of the exam- 

ination is to detect warmth over a joint, joint effusion, 
and pain on joint motion. These are the hallmarks of 
synovitis. Limitations in range of motion and instability 
are also important to assess. 

The combination of point tenderness, reduced 
active range of motion, and preserved passive range of 
motion suggests soft tissue disorders, including bursi- 
tis, tendinitis, or muscle injury (1-3). Active range of 
motion is tested by having the patient imitate the 
examiner as she/he moves a joint through its key 
motions. If both active and passive range of motion are 
limited, soft tissue contracture, synovitis, or a struc- 
tural abnormality of the joint are possibilities. Tendi- 
nitis may be suggested by tenderness to palpation 
along the course of the tendon, or pain or rub pro- 
duced when the tendon is stretched or stressed during 
active range of motion against resistance. Inability to 
actively abduct the shoulder fully is strongly sugges- 
tive of a rotator cuff tear. Crepitus (joint noises or 
palpable grinding during joint motion) may be due to 
articular surface abnormalities or synovitis. Crepitus 
not associated with pain or limitation of motion is 
generally of no clinical significance. 

Soft tissue swelling may be due to an effusion in 
the joint, synovial thickening, or edema in the sur- 
rounding soft tissues. A bulge sign and patellar bal- 
lottement are useful signs of small and moderate 
effusions in the knee, respectively. 

The stability of a joint is of particular concern in 
knee and ankle pain. The medial and lateral collateral 
ligaments of the knee can be assessed by valgus and 
varus stress of the joint. Excess laxity of the knee on 
anterior drawer test may indicate an anterior cruciate 
ligament tear. 

Extraarticular findings such as oraYnasal ul- 
cers, intis, rash, nodules, pericardial or pulmonary 
rub, enlargement of liver, spleen, or lymph nodes, and 
neurologic abnormalities suggest a systemic disease 
(Table 2). 

Clinical syndromes 

Some distinct symptom patterns are useful in 
sorting out musculoskeletal symptoms and suggesting 
the diagnostic possibilities. 

Monarthralgia or oligoarthralgia. Joint symp- 
toms of one and up to a few joints (5,6) may be 
due to trauma, infection, crystal-induced inflammation 
(gout, pseudogout), or primary inflammatory arthritis 
(including spondylarthropathies and atypical presenta- 
tion of RA) (Figure 1). In acute monarthritis, it is 
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Figure 1. An initial approach to the patient with symptoms in one or a few joints. The majority of diagnoses will be determined by the history 
and physical examination. WBCs = white blood cells; PMNs = polymorphonuclear neutrophils; PT = prothrombin time; PTT = partial 
thromboplastin time; RA = rheumatoid arthritis; JRA =juvenile rheumatoid arthritis; SLE = systemic lupus erythematosus; CBC = complete 
blood cell count; ESR = erythrocyte sedimentation rate; RF = rheumatoid factor; LFTs = liver function tests; ANA = antinuclear antibodies. 

essential that infection of a joint be diagnosed or Polyarthralgia or polyarthritis. A careful his- 
excluded, and this can only be done by joint aspiration tory and complete physical examination are essential 
and s ynovial fluid culture. Chronic monarticular symp- to the evaluation of polyarthritis because the dBeren- 
toms with little or no effusion are usually from OA. tial diagnosis is extensive (7-9) (Figure 2). The pres- 
Tendinitis and bursitis generally involve one joint ence of prolonged morning stiffness, systemic symp- 
region, and the physical examination is usually diag- toms, Raynaud’s phenomenon, rash, or sicca symptoms, 
nostic. Common syndromes include de Quervain’s and manifestations of other organ involvement suggest a 
tenosynovitis, olecranon bursitis, medial and lateral systemic rheumatic disease. The specific evaluation is 
epicondylitis, bicipital and rotator cuff tendinitis, ro- guided by the clinical manifestations and should 
tator cuff tear, trochanteric bursitis, patellar bursitis screen organ systems which can be involved without 
and prepatellar bursitis, anserine bursitis, plantar overt signs, such as the lung, heart, liver, kidney, and 
fasciitis, posterior tibia1 tendinitis, and Achilles tendi- bowel, for potential involvement. Precise diagnosis and 
nitis (3). effective management require close followup as well as 
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I Polyarthralgia 1 

Symptoms > 6 weeks 

METABOLIC BONE DISEASE 

CBC, ESR: RF, andor ANA; 
Creatinine, Urinalysis, Joint 
Aspiration (if effusion present; 
see figure 1 for analysis). 

I 
Check: 

Blood Count 
Liver Function Tests 

Consider: 
Hepatitis B and C Serology 
Panrovims Serology 

I I 

lonsider: 
Liver Function Tests 
Hepatitis B and C Serology 
Radiographs 
Thyroid Stimulating Hormone 
Calcium 
Albumin 
Alkaline Phosphatase 

Figure 2. An initial approach to the patient with polyarticularjoint symptoms. CBC = complete blood cell count; ESR 
= erythrocyte sedimentation rate; RF = rheumatoid factor; ANA = antinuclear antibodies. 

consultation and are beyond the scope of this guideline. 
An algorithm which outlines the minimum data that 
should be obtained is presented in Figure 2. 

Arthralgia andlor myalgia without physical 
findings has an extensive differential diagnosis. Often, no 
definitive diagnosis is possible at the initial presentation. 
Common causes include fibromy-, viral infection, an 
overuse syndrome (tendon strain associated with repetitive 
motion injuries or muscle fatigue), a neuropathy (e.g., 
carpal tunnel syndrome), or hypothyroidism. Rare causes 
include metabolic bone disease (e.g., osteomalacia, hyper- 
parathymidism). if the history and physical examination do 
not provide a diagnosis, symptomatic management and 
reassessment over several weeks is more productive ink 
tially than is laboratory testing or diagnostic imaging. 

Myalgia is a common musculoskeletal symp- 
tom. This symptom may be secondary to a localized 
problem (trauma or overuse) or a systemic disorder 
(acute or chronic infection, toxic or metabolic disor- 
ders) or, less commonly, it may reflect a primary 
muscle disease. In otherwise healthy patients,. the 
findings of normal strength and multiple tender points 
in characteristic locations (10) should raise the possi- 
bility of fibromyalgia. Proximal weakness and elevated 
creatine phosphokinase enzyme levels suggest in- 
flammatory myopathy. A patient 50 years or older 
with myalgias of the shoulder and hip girdle and 
normal strength should be evaluated for polymyalgia 
rheurnatica, including measurement of the erythrocyte 
sedimentation rate (ESR). 
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Laboratory studies 

In the initial evaluation of acute joint symp- 
toms, diagnostic testing for rheumatic disease should 
be undertaken only after a careful history and physical 
examination (1 1,12), and is unnecessary when a me- 
chanical problem or extraarticular source is diag- 
nosed. Laboratory testing for monitoring an estab- 
lished disease or for obtaining prognostic information 
once a disease has been established is not addressed 
here. The frequency of abnormalities increases with 
age for the ESR (13), uric acid (14), antinuclear anti- 
body (ANA) (15,16), rheumatoid factor (RF) (17), and 
imaging studies (18,19), even in the absence of disease. 

The Westergren ESR is elevated in infection, 
inflammatory states, and malignancy and is not, by 
itself, diagnostic of a specific disease (13). Although 
the ESR is diagnostically nonspecific, in the setting of 
polyarthralgia and an equivocal joint examination, an 
elevated ESR suggests that an inflammatory arthritis is 
more likely. The ESR is almost always markedly 
elevated and, therefore, diagnostically useful in patients 
with giant cell arteritis and polymyalgia rheumatica. 

Serum R F  should be ordered when there is at 
least a moderate suspicion of RA: symmetric, small 
joint, polyarticular joint pain with inflammatory symp- 
toms or signs. The utility of this test is limited when 
the likelihood of RF-associated disease (most notably, 
RA and Sjogren’s syndrome) is low (17,20). Patients 
with other inflammatory conditions (e.g., SLE, sub- 
acute bacterial endocarditis, vasculitis, viral infection) 
may also be RF-positive. Twenty-five percent or more 
of patients with RA never have a positive RF (20-22). 
Therefore, the diagnosis should never be based solely 
on the results of RF testing. The higher the RF  titer, 
the more likely a positive RF is related to RA. 

ANA tests should not be ordered in patients 
with focal problems (e.g., back pain, localized tendi- 
nitis) who do not have systemic symptoms. Nearly all 
patients with SLE show ANA positivity on human cell 
line- substrates (HEp-2 cells), but positive test results 
without SLE are common when few manifestations of 
SLE are present (23). While a patient with a positive 
ANA with few or no compatible clinical features is 
unlikely to have SLE, the higher the titer, the more 
likely the result is related to SLE or other ANA- 
associated disease. A positive ANA can be further 
subclassified by the pattern and the specific autoanti- 
body detected (anti-double-stranded DNA, anti-Ro, 
anti-La, anti-Scl-70, anti-RNP, anti-Sm, etc.) and can 

be useful in suggesting a specific rheumatic disease 
(24), but should not be ordered routinely (25,26). 

A variety of serologic and biochemical tests 
have been bundled into “arthritis panels,” which 
increases the frequency of finding positive results 
unrelated to rheumatic disease. This may confuse the 
situation and lead to unnecessary or inappropriate 
further testing or treatment (27); therefore, panels are 
not recommended. 

Definitive diagnosis of gout is based on the 
demonstration of monosodium urate crystals by polar- 
ized microscopy of synovial fluid. However, a com- 
pelling clinical presentation, such as recurrent, acute, 
self-limited podagra, may be sufficient. An elevated 
serum uric acid level without clinical evidence of gout 
adds no diagnostic information and requires no treat- 
ment. Measurement of uric acid may provide prognos- 
tic information but has limited diagnostic value in 
acute gout because high or normal levels may be found 
(28). Measurement of serum uric acid is most useful 
for monitoring the treatment of chronic hyperuricemia 
and gout. 

Routine blood or urine tests such as a complete 
blood cell count with differential counts, urinalysis, 
and tests of renal and liver function should be per- 
formed if a multisystem disease is suspected. For 
patients with arthralgias and abnormal liver enzyme 
levels, hepatitis serologies should be ordered. When 
weakness or muscle pain is present, creatine phosphoki- 
nase should be measured to investigate for myositis. 

Other tests such as HI .A-B27 (29), antineutro- 
Phil cytoplasmic antibody (30), Lyme or parvovirus 
serologies, myositis-specific antibodies (anti-Jo- 1) 
(31), and antiphospholipid antibodies (32) are only 
useful when the clinical suspicion is high for a spon- 
dylarthropathy , Wegener’s granulomatosis, Lyme or 
parvovirus infection, inflammatory myositis, or the 
antiphospholipid antibody syndrome, respectively. 
They should not be routinely ordered. 

Synovialfluid analysis is indicated in evaluating 
an acute monarthritis or in the febrile patient with 
established arthritis with an acute flare, to rule out 
septic arthritis (33,34). Inspection of fresh fluid, de- 
termination of the white cell and differential counts 
(35,37), culture with appropriate stains, and polarized 
light microscopy are the most useful tests. Noninflam- 
matory fluids generally have fewer than 2,000 white 
blood cells/mm3, with less than 75% polymorpho- 
nuclear leukocytes (38). Analysis of synovial fluid by 
polarized light microscopy must be performed 
promptly by someone competent in the technique, 
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since studies show considerable variation in labora- 
tory accuracy (36). Any inflammatory fluid without an 
explanation, particularly when fever is present, should 
be assumed to be infected until proven otherwise by 
appropriate culture. 

Imaging studies 

Imaging studies are indicated when the exami- 
nation cannot localize the anatomic structure that is 
causing symptoms, especially after significant trauma, 
when there is loss ofjoint function (e.g., unable to bear 
weight), when pain continues despite conservative 
management, when a fracture or bone infection is 
suspected, or when there is a history of malignancy. 
Plain radiographs will be unrevealing or unhelpful (and 
are therefore not indicated) for most patients with 
acute and new symptoms of RA, SLE, gout, mechan- 
ical back pain, or tendinitidbursitis. 

Radiographs may confirm the diagnosis of OA 
and assess its seventy, but normal findings on radio- 
graphs do not rule out the presence of OA (39). The 
earliest radiographic changes in RA are nonspecific 
and include soft tissue swelling and periarticular 
osteoporosis, but these features are often absent at the 
initial presentation. In established RA or longstanding 
gout, erosions may be diagnostic: marginal erosions in 
the former, the “overhanging edge,” indicating repar- 
ative changes, in the latter. For patients with typical 
acute mechanical low back pain, a plain radiograph 
adds little to management decisions (40,41). An an- 
teroposterior radiograph of the pelvis is a more spe- 
cific test than an HLA-B27 but may be negative early 
in patients with sacroiliitis due to a seronegative 
spondylarthropathy . Calcification of fibrocartilage is 
often found in calcium pyrophosphate deposition dis- 
ease, but is frequently an asymptomatic finding in 
elderly patients. Repeat radiographs after 7-10 days 
are appropriate when a fracture is suspected despite an 
unrevealing initial evaluation, because callus forma- 
tion or abnormal alignment may be evident. Repeated 
imaging in patients with established rheumatic disease 
may be useful in assessing structural damage. 

More specialized imaging such as MRI or radi- 
onuclide bone scanning is useful when specific disor- 
ders are suspected and the management would be 
altered according to the findings. An MRI may reveal 
the presence of a rotator cuff tear, spinal stenosis, 
avascular necrosis of bone, or mechanical derange- 
ment of the knee. A bone scan may be useful when 
osteomyelitis, stress fracture, or bony metastases are 

a concern. In general, MRI is better for assessing soft 
tissue and spinal cord elements, whereas nuclear med- 
icine studies are best for assessing bone turnover. MRI 
and bone scanning are expensive, and the latter ex- 
poses the patient to significant radiation. In older 
patients, MRI of the shoulder (19) and back (18) 
commonly show rotator cuff degeneration and disc 
abnormalities, respectively; these may be incidental 
findings. These studies should be reserved for patients 
in whom specific disorders are suspected, when the 
diagnosis cannot be made in a less costly manner, and 
only after a thorough history and physical examination. 

Referral criteria 

To increase the likelihood of an optimal out- 
come, consultation is recommended in patients who 
have the following conditions: 

0 Suspected septic arthritis 
0 Undiagnosed multisystem or systemic rheumatic 

0 Acute myelopathy or mononeuritis multiplex 
0 Undiagnosed synovitis, in whom arthrocentesis or  

0 Musculoskeletal pain undiagnosed after 6 weeks 
0 Unexplained immunochemical test abnormalities 

suggestive of an underlying rheumatic disease 
0 Musculoskeletal pain not adequately controlled with 

therapy 
0 Musculoskeletal pain associated with severe or pro- 

gressive loss of function or work productivity 
0 Conditions for which treatment with steroids or 

immunosuppressive drugs is considered 
0 Systemic rheumatic disease in a pregnant or post- 

partum patient 
0 Dysfunction out of proportion to objective findings 
0 Suspected acute tendodmuscle rupture 
0 Acute internal derangement with severe pain, poor 

function, or instability 
0 End-stage joint disease 

disease 

synovial biopsy may be needed 

Conclusion 

The most useful information in evaluating mus- 
culoskeletal pain comes from the history and physical 
examination, with reassessment as necessary. When 
the diagnosis and proper management are obscure, 
selective ordering of tests and/or consultation may be 
the most cost-effective approach. 
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