
JULY 1, 2003  /  VOLUME 68, NUMBER 1 www.aafp.org/afp AMERICAN FAMILY PHYSICIAN 83

Intravenous drug use and large-vein
catheterization are predisposing factors
for sepsis in unusual joints (e.g., sterno-
clavicular joint).3

Gonococcal arthritis is the most com-
mon type of nontraumatic acute mono-
arthritis in young, sexually active persons
in the United States. It is three to four
times more common in women than in
men.4,5 Nongonococcal septic arthritis,
the most destructive type, generally is
monoarticular (80 percent of cases) and
most often affects the knees (50 percent of
cases).3,6 Staphylococcus aureus is the most
common pathogen in nongonococcal
septic arthritis (60 percent in some
series), but non–group-A beta-hemolytic
streptococci, gram-negative bacteria, and
Streptococcus pneumoniae can be present.3

Anaerobic and gram-negative infec-
tions are common in immunocompro-
mised persons. Inflammation of a single
large joint, especially the knee, may be
present in Lyme disease. Mycobacterial,
fungal, and viral infections are rare.
Monoarticular inflammation can be the
initial manifestation of human immuno-
deficiency virus (HIV) infection.7

Many types of crystals can trigger acute

oint pain is among the most com-
mon complaints encountered in
family practice.1 Many joint disor-
ders initially can produce pain and
swelling in a single joint. Because

patients with acute monoarthritis often
present to their family physician, a
proper diagnostic approach is important
(Figure 1).

Etiology of Acute Monoarthritis
Acute monoarthritis in adults can have

many causes (Table 1), but crystals,
trauma, and infection are the most com-
mon. Prompt diagnosis of joint infection,
which often is acquired hematogenously,
is crucial because of its destructive
course. A prospective, three-year study2

found that the most important risk fac-
tors for septic arthritis are a prosthetic
hip or knee joint, skin infection, joint
surgery, rheumatoid arthritis, age greater
than 80 years, and diabetes mellitus.

Acute monoarthritis can be the initial manifestation of many joint disorders. The first step in diagno-
sis is to verify that the source of pain is the joint, not the surrounding soft tissues. The most common
causes of monoarthritis are crystals (i.e., gout and pseudogout), trauma, and infection. A careful his-
tory and physical examination are important because diagnostic studies frequently are only support-
ive. Examination of joint fluid often is essential in making a definitive diagnosis. Leukocyte counts vary
widely in septic and sterile synovial fluids and should be interpreted cautiously. If the history and diag-
nostic studies suggest an infection, aggressive treatment can prevent rapid joint destruction. When an
infection is suspected, culture and Gram staining should be performed and antibiotics should be
started. Light microscopy may be useful to identify gout crystals, but polarized microscopy is preferred.
Blood tests alone never confirm a diagnosis, and radiographic studies are diagnostic only in selected
conditions. Referral is indicated when patients have septic arthritis or when the initial evaluation does
not determine the etiology. (Am Fam Physician 2003;68:83-90. Copyright© 2003 American Academy of
Family Physicians.)

Crystals, trauma, and infection are the most common causes 
of acute monoarthritis in adults.
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monoarthritis, but monosodium urate (which
causes gout) and calcium pyrophosphate
dihydrate (CPPD, which causes pseudogout)
are the most common. Calcium oxalate (espe-
cially in patients who are receiving renal dial-

ysis), apatite, and lipid crystals8 also elicit
acute monoarthritis.

Transient arthritis sometimes results from
intra-articular injection of corticosteroids.
Osteoarthritis may worsen suddenly and
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Diagnosing Acute Monoarthritis

Joint effusion or
inflammation

No effusion but 
severe symptoms

Consider referral: patient may
need CT or MRI for diagnosis
or US to guide aspiration.

Rule out soft 
tissue problems 
around the joint.

History of trauma or focal bone pain

Osteoarthritis, chondrocalcinosis

Fracture, avulsions

Referral

Plain-film radiographs Obtain CBC, ESR, and uric acid level.

Crystals

Treatment

SF WBC count
<2,000 per mm3

(2 � 109 per L)

SF WBC count
>2,000 per mm3

SF WBC count
>100,000 per mm3

(100 � 109 per L)

SF bloody Large fat droplets

Crystalline arthritis
(infection 
cannot be
excluded 
automatically)

Noninflammatory
condition
(osteoarthritis 
or internal
derangement)

Inflammatory
arthritis

Septic arthritis until
proved otherwise

Antibiotics, urgent
consultation

Treatment; consider
referral and 
suspect sepsis if
WBC count is
>50,000 per mm3

(50 � 109 per L).*

Occult fracture,
internal
derangement,
tumor

Referral; patient
may need MRI,
arthroscopy, or
surgery.

Fractures

Arthrocentesis

Complete history and physical examination

FIGURE 1. A suggested algorithm for the evaluation of patients who present with acute monoarthritis. (CBC = complete
blood count; ESR = erythrocyte sedimentation rate; CT = computed tomography; MRI = magnetic resonance imaging; 
US = ultrasonography; SF = synovial fluid; WBC = white blood cell count)

*—On occasion, however, high WBC counts can occur in patients with other conditions, such as gout or rheumatoid arthritis.



manifest as pain and effusion. Spontaneous
osteonecrosis may occur in patients with risk
factors such as alcoholism or chronic cortico-
steroid use. Aseptic loosening is often the
source of pain in a prosthetic joint. Infection,
commonly from a skin source, is also possible
and requires urgent attention.

History
Any acute inflammatory process that devel-

ops in a single joint over the course of a few
days is considered acute monoarthritis (also
defined as monoarthritis that has been pres-
ent for less than two weeks).9 Establishing 
the chronology of symptoms is important
(Table 2). Rapid onset over hours to days usu-
ally indicates an infection or a crystal-induced
process. Fungal or mycobacterial infections
usually have an indolent and protracted
course but can mimic bacterial arthritis.

Fractures and ligamentous or meniscal tears
resulting from trauma can present as mild to
moderate monoarticular swelling.10 The pain

characteristically worsens with movement and
improves with rest. There may be no history of
trauma in patients with fractures secondary to
osteoporosis.11 Penetrating injuries, such as
those from thorns, can cause acute synovitis,
with symptoms sometimes occurring months
after the injury.12

Patients might note concurrent or preexis-
tent involvement of other joints. Sequential
monoarthritis in several joints is characteristic
of gonococcal arthritis5 or rheumatic fever.
Monoarthritis occasionally is the first present-
ing symptom of an inflammatory polyarthri-
tis such as psoriatic arthritis but is an unusual
initial symptom of rheumatoid arthritis.
When the history reveals longstanding symp-
toms in a joint, exacerbations of preexisting
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Sequential monoarthritis in several joints is characteristic of
gonococcal arthritis or rheumatic fever.

TABLE 1

Causes of Acute Monoarthritis 

Common causes Less common causes Rare causes
Avascular necrosis of bone Bone malignancies Amyloidosis
Crystals Bowel-disease–associated arthritis Behçet’s syndrome

Monosodium urate Hemoglobinopathies Familial Mediterranean fever
Calcium pyrophosphate dihydrate Juvenile rheumatoid arthritis Foreign-body synovitis
Apatite Loose body Hypertrophic pulmonary 
Calcium oxalate Psoriatic arthritis osteoarthropathy

Hemarthrosis Rheumatoid arthritis Intermittent hydrarthrosis
Infectious arthritis Reactive arthritis Pigmented villonodular synovitis

Bacteria Sarcoidosis Relapsing polychondritis
Fungi Still’s disease
Mycobacteria Synovioma
Viruses Synovial metastasis
Lyme disease Vasculitic syndromes

Internal derangement
Osteoarthritis
Osteomyelitis
Overuse
Trauma



disease (e.g., worsening of osteoarthritis with
excessive use) should be differentiated from a
superimposed infection. In patients with
rheumatoid arthritis, pain in one joint out of
proportion to pain in other joints always sug-
gests infection.13

Sexual history and history of illegal drug
use, alcohol use, travel, and tick bites should
be ascertained. Reactive arthritis sometimes
can develop after a gastrointestinal or sexually
transmitted disease. Certain occupations, such
as farming and mining, frequently are associ-
ated with overuse injures and osteoarthritis.

Pseudogout affecting the wrists and knees
is most common among elderly persons. Dis-
seminated gonococcal infection, reactive
arthritis, and ankylosing spondylitis affect
young adults. Gout, which occurs more often
in men, affects the first metatarsophalangeal

joint, ankle, mid-foot, or knee; accompany-
ing fever, redness, and pain can mimic infec-
tion. Minor trauma can precipitate gout or
introduce infection through a break in the
skin.8

Physical Examination
When a patient complains of joint pain, the

first step is to determine whether the source of
the pain is the joint or a periarticular soft tis-
sue structure such as a bursa or tendon. It is
not uncommon to find that “hip pain” actu-
ally is the result of trochanteric bursitis. Ask-
ing the patient to point to the exact site may be
helpful.14 Unlike with true joint inflamma-
tion, redness or swelling generally is not pre-
sent with periarticular pain. However, a
patient with inflammation of certain bursae
(e.g., prepatellar bursitis, olecranon bursitis)
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TABLE 2

Diagnostic Clues in Patients Presenting with Joint Pain

Clues from history and physical examination Diagnoses to consider

Sudden onset of pain in seconds or minutes Fracture, internal derangement, trauma, 
loose body

Onset of pain over several hours or one to two days Infection, crystal deposition disease, other 
inflammatory arthritic condition

Insidious onset of pain over days to weeks Indolent infection, osteoarthritis, infiltrative 
disease, tumor

Intravenous drug use, immunosuppression Septic arthritis

Previous acute attacks in any joint, with spontaneous Crystal deposition disease, other inflammatory
resolution arthritic condition

Recent prolonged course of corticosteroid therapy Infection, avascular necrosis

Coagulopathy, use of anticoagulants Hemarthrosis

Urethritis, conjunctivitis, diarrhea, and rash Reactive arthritis

Psoriatic patches or nail changes such as pitting Psoriatic arthritis

Use of diuretics, presence of tophi, history of renal stones Gout
or alcoholic binges

Eye inflammation, low back pain Ankylosing spondylitis

Young adulthood, migratory polyarthralgias, inflammation Gonococcal arthritis
of the tendon sheaths of hands and feet, dermatitis

Hilar adenopathy, erythema nodosum Sarcoidosis



may present with redness or swelling that
mimics joint inflammation.

True intra-articular problems cause restric-
tion of active and passive range of motion,
whereas periarticular problems restrict active
range of motion more than passive range of
motion. Maximum pain at the limit of joint
motion (i.e., stress pain) is characteristic of
true arthritis. In tendonitis or bursitis, joint
movements against resistance elicit pain. For
example, elbow pain resulting from septic
arthritis occurs with active and passive
motion in any direction. In contrast, elbow
pain resulting from lateral epicondylitis 
(i.e., “tennis elbow”) worsens with resisted
active extension or supination of the wrist.
Specific maneuvers can be diagnostic for
other conditions, such as medial epicondylitis;
bicipital and rotator cuff tendonitis; troch-
anteric bursitis; and patellar, prepatellar, and
anserine bursitis.15

Joint effusion may not be readily visible. In
the knee joint, the “bulge sign” can signal a
small effusion. The medial or lateral com-
partment is stroked, and the fluid moves
through the suprapatellar area into the oppo-
site compartment, resulting in a visible bulge.
To detect effusion in the elbow joint, the tri-
angular recess (area between lateral epi-
condyle, olecranon process, and radial head)
in the lateral aspect should be palpated. To
detect effusion in the ankle, the joint should
be palpated anteriorly. Maneuvers for exam-
ining other joints are reviewed elsewhere.16

Joint pain may be referred from internal
organs (e.g., shoulder pain in a patient with
angina). Referred pain should be suspected in
patients with a normal joint examination.

The general physical examination may pro-
vide other diagnostic clues (Table 2) or reveal
involvement of other joints. Fever and tachy-
cardia may signal infection, but they are not
reliable indicators, especially in immunocom-
promised patients and patients who are taking
corticosteroids or antibiotics. Patients with
gonococcal infection may have a rash, pus-
tules, or hemorrhagic bullae. Patients with

longstanding gout may have tophi (i.e., firm
subcutaneous deposits of urate) over the ole-
cranon prominence, first metatarsal joints, or
pinnae. Patients with reactive arthritis may
have inflamed eyes. A new cardiac murmur
and splinter hemorrhages in the nail folds
suggest endocarditis.

Diagnostic Studies
Arthrocentesis is required in most patients

with monoarthritis and is mandatory if infec-
tion is suspected. In some instances, obtaining
as little as one or two drops of synovial fluid
can be useful for culture and crystal analysis.

For arthrocentesis, the joint line is identi-
fied, and a pressure mark is made on the over-
lying skin with the closed end of a retractable
pen. The skin is cleansed, and a needle is
inserted without the physician’s finger touch-
ing the marked site, unless a sterile glove is
worn. If the fluid withdrawn is initially bloody
rather than becoming bloody during aspira-
tion, previous hemarthrosis should be sus-
pected. Additional details on performing
arthrocentesis are available elsewhere.17,18

Superimposed cellulitis is a relative con-
traindication to arthrocentesis. The procedure
can be performed safely in patients who are
taking warfarin (Coumadin).19 An experi-
enced physician should perform arthrocente-
sis in these patients and use the smallest pos-
sible needle size.

Removal of as much synovial fluid as possi-
ble offers symptomatic relief and helps to con-
trol infection. If the fluid is loculated, aspiration
of large amounts of fluid will be difficult; mas-
saging the joint may help increase the amount
of fluid aspirated. If infection is suspected,
intravenous antibiotics should be administered
before culture results become available. If nee-
dle drainage is ineffective, urgent arthroscopic
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Until infection has been ruled out, corticosteroids should not
be injected into a joint.



or surgical drainage is indicated. Until infection
has been ruled out, corticosteroids should not
be injected into a joint.

If even the smallest suspicion of infection
exists, synovial fluid should be sent for a white
blood cell (WBC) count with differential

(specifically, the percentage of polymorphonu-
clear neutrophilic leukocytes), crystal analysis,
Gram staining, and culture. Lipid panels and
synovial fluid tests for other chemistries, pro-
teins,20 rheumatoid factor, or uric acid are not
useful because the results may be misleading.

Sterile tubes should be used for culture. If
examinations are delayed, a tube with ethyl-
enediaminetettraacetic acid should be used
for anticoagulation, because anticoagulants 
(e.g., oxalate, lithium heparin) used in other
tubes can confound crystal analysis.18 Synovial
fluid cultures are more likely to be positive in
patients with nongonococcal arthritis (90 per-
cent) than in those with gonococcal arthritis
(less than 50 percent).21

Synovial fluid may be categorized as nonin-
flammatory, inflammatory, or hemorrhagic,
depending on the appearance and cell counts
(Table 3). Normal synovial fluid is colorless
and transparent. Noninflammatory synovial
fluid may be colorless or yellow and transpar-
ent enough to read through, whereas inflam-
matory synovial fluid is not transparent.

If a polarized microscope is not available, a
tentative diagnosis can be made if needle-
shaped monosodium urate crystals are identi-
fied using an ordinary light microscope22

(Figure 2). CPPD crystals are smaller rods,
squares, or rhomboids and are difficult to
identify with light microscopy. The finding of
crystals within leukocytes is virtually diagnos-
tic of crystal-induced arthropathy but does not
rule out a superimposed infection (Table 4).

The complete blood cell count may show
leukocytosis in some patients with infection.
An erythrocyte sedimentation rate may dis-
tinguish inflammatory arthritis from nonin-
flammatory arthritis, but this test is nonspe-
cific and may be overused. Tests for HIV and
Lyme disease antibodies may be obtained if
appropriate, but serologies usually are not
helpful in identifying the cause of acute
monoarthritis.9,23 Indiscriminately ordering
tests such as rheumatoid factor and antinu-
clear antibodies can result in confusion,
because false-positive results are common.
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TABLE 3

Categorization of Synovial Fluid, with Associated Conditions

Noninflammatory: < 2,000 WBC 
per mm3 (2 � 109 per L) Inflammatory: > 2,000 WBC per mm3

Osteoarthritis Septic arthritis*

Trauma Crystal-induced monoarthritis 
(e.g., gout, pseudogout)

Avascular necrosis Rheumatoid arthritis

Charcot’s arthropathy Spondyloarthropathy

Hemochromatosis Systemic lupus erythematosus

Pigmented villonodular Juvenile rheumatoid arthritis, Lyme disease, 
synovitis other crystalline arthritides

WBC = white blood cell.

*—Synovial fluid analysis in patients with septic arthritis often shows more than
90 percent polymorphonuclear neutrophilic leukocytes.

The Authors

CHOKKALINGAM SIVA, M.D., is a research fellow in the Division of Rheumatology at
Washington University School of Medicine, St. Louis. After graduating from the University
of Madras, India, he completed an internal medicine residency at Marshfield (Wis.) Clinic.

CELSO VELAZQUEZ, M.D., is a clinical fellow in the Division of Rheumatology at Wash-
ington University School of Medicine. Dr. Velazquez graduated from the National Uni-
versity of Asuncion, Paraguay, and completed an internal medicine residency at Rush-
Presbyterian-St. Luke’s Medical Center, Chicago.

AMI MODY, M.D., is a clinical fellow in the Division of Rheumatology at Washington
University School of Medicine. A graduate of the University of Bombay, India, Dr. Mody
completed an internal medicine residency at St. Vincent’s Hospital, Cleveland.

RICHARD BRASINGTON, M.D., is associate professor and director of clinical rheuma-
tology at Washington University School of Medicine, where he also directs the Center
for Clinical Studies and the fellowship program in rheumatology. Dr. Brasington grad-
uated from Duke University School of Medicine, Durham, N.C., and completed a resi-
dency and fellowship at the University of Iowa College of Medicine, Iowa City.

Address correspondence to Richard Brasington, M.D., Washington University School
of Medicine, Box 8045, 660 S. Euclid Ave., St. Louis, MO 63110 (e-mail:
rbrasing@im.wustl.edu). Reprints are not available from the authors.



Blood cultures should be obtained in
patients with suspected septic arthritis. Cul-
tures are positive in about 50 percent of non-
gonococcal infections24 but are rarely positive
(about 10 percent) in gonococcal infection.25

Pharyngeal, urethral, cervical, and rectal
swabs are necessary if gonococcal infection is
suspected.

Although plain-film radiographs often show
only soft tissue swelling, they are indicated in
patients with a history of trauma or patients
who have had symptoms for several weeks.
Occasionally, unsuspected bony lesions, such
as osteomyelitis or malignancy, may be
detected. The presence of chondrocalcinosis
could support but not confirm CPPD arthritis.

Radionuclide scanning can detect infection
in deep-seated joints. Magnetic resonance
imaging is superior in detecting ischemic
necrosis, occult fractures, and meniscal and
ligamentous injuries. Other diagnostic proce-
dures, such as synovial biopsy or arthroscopy,
may be useful to rule out deposition diseases
(e.g., hemochromatosis, atypical infections)
and intra-articular tumors.

Final Comment
Common pitfalls in the diagnostic ap-

proach to acute monoarthritis (Table 4) must
be avoided, and the rough guidelines on syn-
ovial fluid classification (Figure 1 and Table 3)
should not be interpreted too rigidly. Referral
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JULY 1, 2003  /  VOLUME 68, NUMBER 1 www.aafp.org/afp AMERICAN FAMILY PHYSICIAN 89

FIGURE 2. Needle-shaped monosodium crys-
tals seen by light microscopy of synovial fluid
in a patient with gout.

TABLE 4

Common Errors in Diagnosing Acute Monoarthritis

Error Reality

The problem is in the joint, because the The soft tissues around the joint can be the source of the pain 
patient complains of “joint pain.” (e.g., olecranon bursitis of the elbow, prepatellar bursitis of 

the knee).

Crystal-proven diagnosis of gout or Crystals can be present in a septic joint.
pseudogout rules out infection.

The presence of fever is useful in Fever may be absent in patients with infectious monoarthritis 
distinguishing infectious causes from but can be a presenting feature in acute attacks of gout or 
other causes. pseudogout. Fever may occur for other reasons in certain 

patients (e.g., the immunocompromised).

A normal serum uric acid level makes Serum uric acid levels often are lowered in patients with acute 
gout a less likely diagnosis. gout. Conversely, there may be unrelated hyperuricemia in 

patients with other conditions.

Gram staining and culture of synovial Cultures of blood, urine, or another primary site of infection 
fluid are sufficient to exclude infection. (e.g., abscess) must be obtained and repeated as necessary if 

infection is strongly suspected clinically. Culture results may be 
negative in early infection.



Monoarthritis

is indicated when the initial evaluation does
not determine the cause of acute monoarthri-
tis or when therapeutic intervention by spe-
cialists is required (Table 5). If infection is sus-
pected, urgent consultation and culture
should be obtained, and intravenous antibi-
otics should be administered to prevent rapid
joint destruction.
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TABLE 5

Indications for Referral 

Circumstance Reasons for referral

Failed arthrocentesis or joints that  Need for computed tomography or 
are difficult to aspirate, such as  ultrasound-guided arthrocentesis
hips and sacroiliac joints

Septic arthritis Urgent consultation, hospitalization for 
intravenous antibiotics, joint drainage, 
débridement; infectious disease 
consultation for atypical infections

Suspected inflammatory polyarthritis  Rheumatologist evaluation and 
or recurrent monoarthritis  management
unresponsive to treatment

Undiagnosed chronic monoarthritis Need for closed synovial biopsy or 
arthroscopy


