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When Joint Pain Strikes. Distinguishing Gout,
Pseudogout, and Septic Arthritis

Written by The Life Science Feed Editorial Team - Edited by Mara Voss

Acute monoarthritis presents a diagnostic challenge in general practice and emergency departments. The
immediate task isto distinguish inflammatory conditions like gout and pseudogout from the urgent, potentially
life-threatening infection of septic arthritis. This differentiation guides immediate management and prevents
irreversible joint damage or systemic complications.

The Pivot: Synovial fluid analysis remains the gold standard for definitive diagnosis, but clinical
presentation offers crucial early clues.

The Data: Crystal identification confirms gout (monosodium urate) or pseudogout (calcium pyrophosphate
dihydrate), while Gram stain and culture identify bacterial infection.

The Action: Aspirate any acutely inflamed joint suspected of monoarthritis promptly, especially when fever
or systemic signs are present.

Acute monoarthritisdemandsaswift and accuratediagnosis. Thedifferential diagnosistypically narrowsto three primary
culprits: gout, pseudogout (calcium pyrophosphate deposition disease, or CPPD), and septic arthritis. Each condition
requires a distinct management approach, and delaying treatment for septic arthritis carries significant morbidity and
mortality risks. Clinicians must rely on a combination of patient history, physical examination, and rapid |aboratory
assessment to guide their decisions.

Patients presenting with acute monoarthritis often report sudden onset of severe pain, swelling, erythema, and warmth
inasinglejoint. The knee and first metatarsophalangeal (MTP) joint are common sites, but any joint can be affected.
A thorough history should explore prior episodes, comorbidities such as diabetes, renal disease, or psoriasis, and recent
traumaor surgery. The physical examination focuses on the joint itself, assessing the degree of inflammation, range

of motion, and presence of systemic signs like fever or chills. A 3M Littmann Classic |11 Stethoscopeis essential for a
comprehensive examination, allowing for assessment of cardiac and pulmonary status, which can berelevant in systemic
inflammatory or infectious processes.

Clinical Presentation: Distinguishing Features
Gout typically manifests as an exquisitely painful, sudden onset of inflammation, often peaking within 6 to 12 hours.

Thefirst MTPjoint is classic, but the ankle, knee, and wrist are also frequently involved. Patients often describe the
pain as unbearable, even to the touch of bedsheets. Risk factors include hyperuricemia, obesity, alcohol consumption,
diuretic use, and chronic kidney disease. Attacks can be precipitated by trauma, surgery, or dietary indiscretion. Thejoint
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appears red, swollen, and hot, mimicking céllulitis.

Pseudogout, or CPPD, shares many clinical similarities with gout, making bedside differentiation challenging without
synovial fluid analysis. It commonly affectslarger joints, particularly the knee, wrist, and shoulder. Attacks are often less
severethan gout but can still be debilitating. Pseudogout is more prevalent in older individual s and can be associated with
underlying metabolic conditions such as hyperparathyroidism, hemochromatosis, and hypothyroidism. Radiographic
findings of chondrocalcinosis (calcification of articular cartilage) can support the diagnosis, though its absence does not
rule out CPPD.

Septic arthritisisamedical emergency. It presentswith acute, severejoint pain, swelling, and warmth, often accompanied
by systemic symptoms like fever, chills, and malaise. The knee is the most commonly affected joint, followed by the
hip. Any joint can be infected, however, and polyarticular septic arthritis can occur, particularly inimmunocompromised
patients or those with underlying rheumatoid arthritis. Risk factors include advanced age, diabetes, rheumatoid arthritis,
prosthetic joints, intravenous drug use, and recent joint surgery or injection. The rapid onset and systemic signsarered
flags for potentia severe joint damage and systemic sepsis.

TheRole of Synovial Fluid Analysis
Arthrocentesisand synovial fluid analysisareindispensable for accurate diagnosisin acute monoarthritis. This procedure

should be performed promptly in any suspected case, especially when septic arthritisis a concern. The appearance of
the fluid can offer initial clues: septic fluid is often purulent and opague, while gouty fluid can be cloudy due to crystal
load. Pseudogout fluid may be turbid but less overtly purulent than septic fluid.

Microscopic examination of synovial fluid under polarized light is the definitive test for crystal-induced arthritis.
Monosodium urate crystals, characteristic of gout, are needle-shaped and strongly negatively birefringent. Calcium
pyrophosphate dihydrate crystals, indicative of pseudogout, are rhomboid-shaped and weakly positively birefringent.
The presence of crystalsdoes not, however, exclude coexisting septic arthritis. Both conditions can occur simultaneously,
particularly injointsalready damaged by crystal deposition. Thisiswhy acomprehensive analysisisessential for accurate
diagnosis, as outlined in the Oxford Handbook of Rheumatology.

Synovid fluid cell count and differential are also vital. In septic arthritis, the white blood cell count is typically very
high, often exceeding 50,000 cellsyfmm3, with a predominance of neutrophils (often >90%). Gout and pseudogout can
also cause elevated white blood cell counts, sometimes reaching 20,000-100,000 cells/mm3, but usually with alower
neutrophil percentage than in septic arthritis. A Gram stain of the synovial fluid is of high importance for identifying
bacterial pathogensin septic arthritis, providing rapid presumptive identification before culture results are available.
Fluid culture is the definitive test for bacterial infection and guides antibiotic selection.

Beyond the Joint: Systemic Markersand I maging
Blood tests, while not diagnostic on their own, provide supportive information. Elevated inflammatory markers such as

C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) are common in al three conditions but tend to be
highest in septic arthritis. A peripheral white blood cell count may also be elevated in infection. Serum uric acid levels
are often elevated in gout, but anormal level does not rule out an acute attack, as levels can drop during an acute flare.
Similarly, serum calcium and phosphate levels should be checked if pseudogout is suspected, to screen for associated
metabolic disorders.
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Imaging studies, particularly plain radiographs, can offer additional insights. In gout, chronic changes may include

erosionswith overhanging edges (rat bite erosions) and soft tissue tophi. Chondrocal cinosis, the hallmark of pseudogout,

appears as linear calcificationsin articular cartilage or menisci. In septic arthritis, early radiographs may be normal,

but

later findings can include joint space narrowing, periarticular osteopenia, and bone erosions. Ultrasound can be useful

for detecting joint effusions and guiding arthrocentesis, and it can also visualize urate crystals (double contour sign)

or CPPD crystals within thejoint. MRI istypically reserved for cases where the diagnosis remains unclear or when
osteomyelitisis suspected.

Navigating the Diagnostic Overlap

The challenge liesin the significant overlap in clinical presentation and even some laboratory findings. A patient with

chronic gout can devel op septic arthritisin the samejoint. An elderly patient with pseudogout may also have afever from

an unrelated infection, complicating the picture. Theimperativeisto rule out septic arthritisfirst. If thereisany suspicion

of infection, empiric antibiotic therapy should be initiated after synovial fluid aspiration, pending culture results. This

approach prioritizes patient safety over diagnostic certainty in the initial hours. The ongoing discussion around JAK

inhibitors in rheumatoid arthritis highlights the complexities of managing inflammatory joint conditions and the need

for precision in diagnosis.

The open-label nature of clinical practice means that clinicians must integrate all available information, from patient

history to microscopic findings, to arrive at the correct diagnosis. The conseguences of misdiagnosis are severe, ranging

from prolonged pain and joint destruction in untreated crystal arthropathiesto life-threatening sepsisin missed infections.

Therefore, alow threshold for arthrocentesis is paramount, especially in the absence of aclear aternative diagnosis.

Understanding the nuances of these conditions is essential for effective patient care, asis staying updated on broader

rheumatological developments, such as VEXAS syndrome, which can present with inflammatory symptoms.

CLINICAL IMPLICATIONS
The acute monoarthritic joint remains a diagnostic minefield, demanding immediate attention and a clear

and systemic spread.

The presence of crystals does not absolve the clinician from considering infection. It is a common pitfall
to assume a crystal-positive fluid rules out sepsis, but co-occurrence is a real phenomenon, particularly in
if infection cannot be definitively excluded at the bedside.

to synovial fluid analysis. Delays in obtaining polarized light microscopy or Gram stain can have dire

with the certainty required for safe management.

EDITORIAL & Al STANDARDS
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decision tree. GPs and emergency physicians cannot afford to wait for definitive culture results when septic
arthritis is on the table. Aspiration is not merely diagnostic; it is a critical step in preventing irreversible damage

joints already compromised by chronic inflammation. Empiric antibiotics are often warranted post-aspiration

This diagnostic urgency highlights the need for readily available arthrocentesis skills and immediate access

consequences. The clinical picture, while helpful, is rarely sufficient on its own to differentiate these conditions
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