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The gout diagnosis
■ ABSTRACT

Synovial fluid aspiration and analysis is the gold standard
for making the diagnosis of gout but is not always per-
formed when indicated in clinical practice. In clinical situa-
tions when joint aspiration simply cannot be performed, a
presumptive (or clinical) diagnosis of gout may be made in
consultation with published recommendations and criteria
from expert societies. A thorough patient history and phys-
ical examination are critical to a presumptive diagnosis of
gout, as is serum urate measurement at the time of an
acute attack and at follow-up 2 weeks later.

■ KEY POINTS
If the serum urate level was not elevated when measured
during an acute attack of arthritis, it will likely be elevated
at 2-week follow-up if the patient does indeed have gout.

Gouty tophi are typically found in the olecranon bursa,
whereas rheumatoid nodules are usually located on the
extensor surface of the forearm.

Urate crystals of gout are negatively bifringent and fine
and needlelike in shape, whereas the crystals of pseudo-
gout are weakly positively birefringent and rhomboid.

Gout and septic arthritis can coexist; when the differential
diagnosis includes septic arthritis, joint aspiration is required.

Until criteria for the presumptive diagnosis of gout are
validated, clinicians should become familiar with the
technique of joint aspiration.

T
he presence of urate crystals in synovial fluid is the
gold standard for diagnosing gout,1 yet
clinicians⎯both primary care physicians and
rheumatologists⎯may not routinely perform syn-

ovial fluid analysis even when evaluating a patient who
presents with an acute inflammatory arthritis.2 This paper

discusses the various reasons why this is so and reviews
several important resulting clinical issues: how a pre-
sumptive diagnosis of gout is made, when to measure the
serum urate level, and special considerations in the dif-
ferential diagnosis. 

■ SYNOVIAL FLUID ANALYSIS:
WHY IS THE GOLD STANDARD NOT MORE ROUTINE?

When synovial fluid containing monosodium urate crys-
tals of gout is viewed under a polarizing microscope,
bright yellow needlelike negatively birefringent crystals
are seen3 (Figure 1A). Since synovial fluid analysis is
the definitive method for diagnosing gout, why then is
synovial fluid aspiration not performed routinely in clin-
ical practice? 

Occasionally, the aspirated joint does not appear to
contain any joint fluid and the clinician may be concerned
about the possibility of a “dry tap.” Other possible reasons
include lack of experience with synovial fluid aspiration
and evaluation, or limited access to the polarizing micro-
scopes used to examine synovial fluid. Time is another fac-
tor; in a busy primary care practice, where patients are usu-
ally seen approximately every 7 to 11 minutes, there may
not be time to aspirate a joint. The urgency of fluid exam-
ination is another issue, as synovial fluid must be exam-
ined immediately, since the crystals can become smaller,
less numerous, and less birefringent with time.4

■ THE CLINICAL, OR PRESUMPTIVE, DIAGNOSIS
In the appropriate clinical scenario, a presumptive diag-
nosis of gout can be made on the basis of typical clinical
features and the presence of hyperuricemia.1,2

Expert societies offer guidance,
but no validation studies to date
Evidence-based recommendations for the diagnosis of
gout from the European League Against Rheumatism
(EULAR) state that in acute attacks, the rapid develop-
ment of severe pain, swelling, and tenderness that peaks
within 6 to 12 hours, especially with overlying erythema,
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is highly suggestive of crystal inflammation although not
specific for gout.5 These recommendations further state
that for typical presentations of gout (such as recurrent
podagra [gouty pain in the great toe] with hyperuricemia),
a clinical diagnosis alone is reasonably accurate.5

In 1977, the American College of Rheumatology
(ACR) published its preliminary criteria for the diagno-
sis of acute gout, as outlined in Table 1.6 It concluded
that any of the following is highly suggestive of gout:6

• The presence of urate crystals in joint fluid
• A tophus containing urate crystals
• Fulfillment of 6 or more of the criteria in Table 1.
No subsequent studies have been published on the

validity or usefulness of any of these diagnostic criteria. 

What must inform the presumptive diagnosis
Both the EULAR recommendations and the ACR cri-
teria state that although the gold standard for diagnos-
ing gout is the presence of urate crystals on synovial fluid
analysis, a clinical diagnosis of gout can be made on the
basis of certain patient criteria. This clinical, or pre-
sumptive, diagnosis of gout should be made based on the
following:

• A careful patient and family history, including
questions regarding comorbid conditions frequently
associated with gout (such as hypertriglyceridemia, dia-
betes, coronary heart disease, hypertension, and the
metabolic syndrome) and whether the patient has had
previous similar episodes of acute joint pain and swelling
in the absence of trauma

• Thorough identification of all current medications,
some of which may be associated with hyperuricemia

• A thorough physical examination.

■ THE PHYSICAL EXAMINATION FOR GOUT
Examination of patients with a history suggestive of gout
should include not only the joints but also the extensor

surface of the forearms and feet. When patients are seen
for a visit and gout is suspected, they should be instructed
to remove their shoes and socks and roll up their sleeves
to allow examination for evidence of tophi, which
would suggest a past history of gouty arthritis. The ear,
knee, and olecranon bursa are other common sites for
tophi,3 so patients should also be asked to roll up their
pants and sleeves and remove any head coverings.7 In
the late stages of gouty arthritis, multiple joints may be
involved, which can cause the condition to be confused
with other diagnoses such as psoriatic arthritis or erosive
osteoarthritis.7

■ ACUTE PRESENTATIONS OF GOUT
The typical gout presentation is remarkable for very
intense pain that often occurs at night when the
extremities are colder. Precipitation of urate in the dis-
tal extremities can occur when the extremities are hori-
zontal and tend to become cold.8

Approximately 90% of initial gout attacks are mono-
articular, leaving only 10% of cases that are oligoarticular
or polyarticular.7 If more than one joint is involved, espe-
cially if the patient has a family history suggestive of gout
or takes a medication that causes hyperuricemia, gout
should be considered in the differential diagnosis even if
the patient denies having a prior gout attack. 

Frequently, patients will call their primary care physi-
cian during a gout attack but are not be able to schedule
an appointment until after the attack has resolved. When
possible, patients should be seen during the attack to con-
firm whether the attack is due to gout. A diagnosis of gout
should not be made over the phone when a patient
describes pain in the great toe, as only 50% of initial gout
attacks occur in the great toe7 and it is not known what
proportion of acute pain episodes in the great toe are
attributable to gout. The most common cause of pain in
the great toe is osteoarthritis. 

THE GOUT DIAGNOSIS
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FIGURE 1. (A) Monosodium urate crystals of gout appear as fine yellow needlelike crystals that are negatively birefringent under compensated
polarized light. (B) In contrast, crystals of calcium pyrophosphate dihydrate (CPPD) crystal deposition disease are rhomboid in shape and weakly
positively birefringent under compensated polarized light. Arrows alongside the crystals indicate the direction of the compensator.

Images courtesy of Brian F. Mandell, MD, PhD.
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Gout can also occur in the ankle or forefoot7 (Figure
2) and may appear to be cellulitis.1 In this instance, a
prior history of a gouty attack, a family history of gout,
an exposure to cold, binge drinking, or a history of
hyperuricemia is suggestive of a gout diagnosis, but not
definitively so. 

■ SPECIAL CONSIDERATIONS FOR THE PRESUMPTIVE
DIAGNOSIS OF GOUT

How long have acute attacks been occurring?
In a clinical scenario in which synovial fluid aspiration
cannot be performed, the appropriateness of a presump-
tive diagnosis can be assessed by a discussion with the
patient about how long he or she has been experiencing
acute attacks of joint pain. If the attacks have occurred
for more than 10 years, tophi will likely be present.3

After even longer periods, gout may become poly-
articular.7 In postmenopausal women, the distal inter-
phalangeal joints may be involved,3 which may lead to a
misdiagnosis of osteoarthritis, as these joints are typically
affected by osteoarthritis.

Is the patient taking a urate-raising medication?
Certain medications have been associated with hyper-
uricemia, including cyclosporine and thiazide diuretics.9

If a patient has been taking one of these medications,
gout should be considered in the differential diagnosis if

the patient presents with acute joint pain.
It has been argued that a reduction in joint pain and

swelling after the use of colchicine confirms a diagnosis
of gout. However, other conditions⎯such as tendonitis,
calcium pyrophosphate dihydrate (CPPD) crystal depo-
sition disease (pseudogout),3 and rheumatoid arthritis
(RA)⎯can also improve after treatment with
colchicine.1

Be vigilant for fever
Another consideration in making a clinical diagnosis of
gout is the association with a low-grade fever; these
patients may feel as if they have the flu.8 Acute gout may
also cause a high fever and an elevated white blood cell
(WBC) count;3 in this situation, synovial fluid aspiration
must be performed to exclude septic arthritis, either alone
or in the presence of gouty arthritis. In situations where
septic arthritis is suspected, an emergency visit to a
rheumatologist is indicated for synovial fluid aspiration to
be performed, as gout and sepsis can coexist.5 In such
instances, Gram staining and culture of the synovial fluid
should still be performed even if monosodium urate crys-
tals are identified.5

■ MEASUREMENT OF SERUM URATE LEVELS
Measuring serum urate levels during an acute attack,
treating the acute attack with anti-inflammatory med-
ications, and reevaluating the patient in the office 2
weeks after the acute attack are all recommended in the
management of a patient with gout. If the serum urate
level was not elevated during the acute attack, it is likely
to be elevated 2 weeks later if the patient has gout.10

Elevated levels of serum urate during the intercritical
periods are predictive of future gout attacks.11 Measuring
serum urate during the initial attack and then 2 weeks
later yields two serum urate levels that can be compared
to assist in considering a presumed diagnosis of gout. A
study by Rigby and Wood concluded that in patients
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FIGURE 2. Swollen, erythematous ankle and first metatarsopha-
langeal joints during an acute attack of gout.

© 1972–2004 American College of Rheumatology Clinical Slide Collection.
Used with permission.

TABLE 1
American College of Rheumatology criteria for the
classification of acute arthritis of primary gout

1 More than 1 attack of acute arthritis
2 Maximum inflammation develops within 1 day
3 Monoarthritis attack
4 Redness over joints
5 First metatarsophalangeal joint painful or swollen
6 Unilateral first metatarsophalangeal joint attack
7 Unilateral tarsal joint attack
8 Tophus (proven or suspected)
9 Hyperuricemia

10 Asymmetric swelling within a joint on radiography
11 Subcortical cysts without erosions on radiography
12 Monosodium urate monohydrate microcrystals in joint

fluid during attack
13 Joint fluid culture negative for organisms during attack

Reprinted from Arthritis and Rheumatism (Wallace SL, et al. Preliminary criteria
for the classification of the acute arthritis of primary gout. Arthritis Rheum 1977;
20:895–900), copyright 1977, with permission of Wiley-Liss, Inc., a subsidiary of
John Wiley & Sons, Inc.
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with low serum urate levels (< 4 mg/dL) 2 weeks follow-
ing an inflammatory arthritis attack, a diagnosis of gout
is unlikely.12

■ DIFFERENTIAL DIAGNOSIS OF GOUT
Rheumatoid arthritis
Patients with RA may present with nodules on their
elbows, which can be mistaken for gouty tophi.3 However,
the differences between RA and gout are appreciated on
careful physical examination. Rheumatoid nodules are
firm and nontender on physical exam,13 and usually are
present on the extensor surface of the forearm (Figure
3A), whereas gouty tophi are usually located in the ole-
cranon bursa (Figure 3B). In later stages of both RA and
gout, the presentation can be that of a polyarticular
inflammatory symmetric arthritis.14 A misdiagnosis of RA
may be made if the serum urate level is normal at initial
presentation,3 underscoring the importance of the follow-
up visit 2 weeks after the attack. Serum urate levels are
likely to be elevated after an attack, suggesting a clinical
diagnosis of gout, per the EULAR recommendations,5 if
the attack occurred in the great toe. An elevated serum
urate level alone is not sufficient to support a presumed
diagnosis of gout. 

CPPD crystal deposition disease (pseudogout)
CPPD crystal deposition disease, or pseudogout, must
also be included in the differential diagnosis of gout.
This disease usually occurs in joints previously affected
by osteoarthritis or joints that have been injured in the
past.15 Attacks of CPPD crystal deposition disease com-
monly occur in the knee, in the wrist at the base of the
thumb, or in the shoulder.15 Radiographic examination
may reveal a line of calcification along the cartilage out-
lining the joint.15 Like gout, pseudogout attacks can
occur spontaneously or after trauma, surgery, or a severe
illness such as myocardial infarction or stroke.16

The presentation of pseudogout can be very similar to
an acute attack of gout. The difference is seen when

evaluating the crystals through a polarizing microscope.
CPPD crystals are weakly positively birefringent (Figure
1B), in contrast to the negatively birefringent crystals
seen with gout (Figure 1A).7 If a polarizing microscope
is not available, the crystals usually can be distinguished
by their differing shapes: urate crystals are fine and
needlelike, whereas CPPD crystals are rhomboid
(Figure 1). 

Septic arthritis
When the differential diagnosis includes septic arthritis,
the joint must be aspirated; a presumed diagnosis cannot
be made. Among patients with an acute gouty attack, low-
grade fever is reported during the attack in 29% of gout
patients and 38% of patients with CPPD crystal deposi-
tion disease.14 Temperatures of 101°F or higher are not
usually seen in patients with gout or CPPD crystal deposi-
tion disease and suggest an infection, although patients
with septic arthritis may be afebrile, especially if they are
taking immunosuppressive therapy or glucocorticoids,
which can inhibit a febrile response. Synovial fluid analy-
sis in patients with gout and septic arthritis can reveal
WBC counts above 100,000 per mm3, whereas synovial
fluid WBC counts above 50,000 per mm3 are more com-
mon in infection. 

As noted earlier, gout and septic arthritis can coexist.
In a patient presenting with a fever and a warm erythe-
matous swollen joint, synovial fluid aspiration must be
performed and evaluated for the presence of crystals and
bacteria. The patient may require treatment for both
causes of acute monoarticular arthritis.

In a patient undergoing renal dialysis, where gout or
pseudogout can occur and where there is frequent
intravascular manipulation, a septic joint can occur
simultaneously.3,14 In this situation, not only must joint
aspiration be performed, but the synovial fluid also
needs to be evaluated for both crystals and bacteria.
Again, the patient may require treatment for both causes
of acute monoarticular arthritis.

THE GOUT DIAGNOSIS

FIGURE 3. (A) Rheumatoid nodules are firm and usually not movable but rather are attached to the extensor surface of the forearm.
(B) Tophi appear as firm, gritty particles in the olecranon bursa.

© 1972–2004 American College of Rheumatology Clinical Slide Collection. Used with permission.
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■ CONCLUSIONS
The gold standard for diagnosing gout remains synovial
fluid aspiration and analysis. In clinical situations when
joint aspiration cannot be performed, the EULAR rec-
ommendations5 and the ACR criteria6 provide guidance
for making a clinical or presumptive diagnosis of gout. A
thorough patient history⎯both personal and
family⎯and physical examination are critical in making
a presumed diagnosis of gout. If the patient presents dur-
ing an acute attack, serum urate measurement may be
useful in making a clinical diagnosis if it reveals an ele-
vated level. When the patient returns for follow-up 2
weeks later, a second serum urate measurement should
be taken to allow comparison of the two levels. If the
serum urate level is elevated at the follow-up visit, the
EULAR recommendations state that a clinical diagnosis
of gout can be made if the patient had an acute attack of
arthritis in the great toe.

As noted in the EULAR recommendations, the
future research agenda should include validating the
clinical manifestations of gout against a diagnosis estab-
lished by identification of urate crystals on synovial fluid
analysis.5 Until this task can be completed,  clinicians
should become familiarized with the technique of joint
aspiration so that in situations where a clinical or pre-
sumptive diagnosis of gout cannot be made⎯including
cases where the differential diagnosis includes a septic
joint⎯clinicians will be able to perform aspiration with
confidence.
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