Joint Aspiration &
Synovial Fluid Analysis:
A Clinical Field Guide

A diagnostic cheat sheet and procedural safety
standard for differentiating medical emergencies from
common arthropathies in Australian clinical practice.
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T & Septic Arthritis: %ﬁg Crystal Arthropathy: i /\/I]
- Medical Emergency - /&~ Common Burden
i ¢ Annual incidence of ~5-10 per 100,000. | Gout prevalence is increasing. .
e Up to 30% mortality in elderly patients. | Affects ~5% of Australian men &
' * Risk of permanent joint destruction. é;-}ﬂ ' E "r.and ~1.5% of women. i’m
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The Goal: Definitive differentiation through synovial fluid

analysis, as clinical presentation alone is insufficient.




Establish clear indications and rule out
procedural contraindications.

INDICATIONS: Proceed

Diagnostic {%J

 Acute mono/oligoarthritis (differentiating sepsis
vs. crystals)

» Unexplained effusion

» Suspected haemarthrosis

 Suspected disseminated infection (e.g., N.
gonorrhoeae)

Therapeutic

* Drainage for relief

* Aspiration prior to corticosteroid injection
« Septic joint decompression

l CONTRAINDICATIONS: Halt or Caution \

Absolute Red Flags

* Overlying cellulitis or bacteraemia (severe risk of
jatrogenic septic arthritis).

Relative Yellow Flags /N

 Coagulopathy (INR >1.5 or platelets <50,000/pL)

* Prosthetic joints (requires ortho
consult/ultrasound)

* Overlying skin lesions

» Anticoagulant/antiplatelet therapy
(DOACs/warfarin increase risk; aspirin alone is
not a major contraindication)
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Strict aseptic technique is a non-negotiable mandate.

The Risk

Aspirating through
unsterilized or infected
tissue can introduce
bacteria directly into the
joint space, causing

latrogenic septic arthritis.

&

The Solution

The No-Touch technique is
absolutely required. This
means zero direct contact
contact between the
clinician’s gloves and the
prepared skin surface,
even when re-palpating
landmarks.




The RACGP-approved procedural blueprint

for joint aspiration.

1. Prep & Consent
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Identify landmarks
(e.g., medial/lateral
patella) with joint
relaxed.

¥

2. Skin Prep

@

Apply Chlorhexidine
2% in 70% isopropyl
alcohol.

Use concentric circles.
Allow to dry completely
(21 minute).

| 3. No-Touch
Technique

4. Insertion &
Aspiration

5. Post-Procedure

pe

Don sterile gloves and
fenestrated drape.
Re-palpate over the
drape only. _
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Use 21G (large effusions)
or 23G (smaller joints)

on a 5-20 mL syringe.
Aspirate slowly. Withdraw
to subcutaneous tissue
if bone is hit.

Withdraw, apply
pressure and sterile
dressing.

Document volume and

appearance. @
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WARNING: Always aspirate before injecting local anaesthetic or corticosteroids to avoid vascular injection.




CRITICAL PRIORITY:
Microbiology

Gram Stain & Culture.
The most critical test to

rule out sepsis.
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U-RGENT PRIORITY:

Microscopy

Crystal identification via
compensated polarised

light.

Must be examined
within 1 hour before
crystals degrade.
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ROUTINE PRIORITY:
Haematology

Cell count (TNCC) with
differential.

Collect in an
EDTA tube.

@

B Synovial fluid must be immediately triaged into three prio"rity streams. |
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Prioritize microbiology to rapidly rule in or rule out septic arthritis.

Performed on centrifuged sediment. ‘
Sensitivity is only ~50% for septic arthritis. @
A negative stain does not exclude infection. ‘

Gram Stain

The Gold Standard. Inoculate aerobic/anaerobic
blood culture bottles at the bedside to increase
yield. Incubate 5-7 days. Request specific media
(Thayer-Martin) if N. gonorrhoeae suspected.

Culture & Sensitivity 22D

Useful for culture-negative septic arthritis (prior § E

PCR / 168 I'RNA antibiotics). Reference labs only (MBS item

69358 applies).

TIME-CRITICAL ALERT: If septic arthritis is suspected clinically, start empirical IV antibiotics

immediately post-aspiration. Do not wait for culture results.



Differentiating crystal arthroppathies

~via polarised light microscoppy.

red compensator,

Monosodium Urate (MSU). Needle-shaped.

Strong negative birefringence. Appears
yellow when parallel to the slow axis of a

|

Pseudogout

Calcium Pyrophosphate (CPPD).
Rhomboid/rod-shaped. Weak positive
birefringence. Appears blue when parallel
to the slow axis.

Note: Basic Calcium Phosphate (BCP) forms non-birefringent clumps
invisible under polarised light (Calcific periarthritis, Milwaukee shnulder}
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The Total Nucleated Cell Count (TNCC) spectrum indicates

inflammation severity.

Non-inflammatory

TNCC <2,000/uL.
Predominantly
mononuclear.

Clear, high viscosity.

TNCC in septic arthritis can sometimes be lower (20,000-50,000/uL) in partially treated infections
or with indolent organisms. Always correlate clinically.

Inflammatory

TNCC 2,000-50,000/puL.
Predominantly
neutrophils (>50%).
Low viscosity.

Clinical Caveat

Septic

TNCC >50,000/pL
(often >100,000).
Neutrophils >75%.
Very low viscosity.
Medical Emergency.




The Diagnostic Master Matrix: Group |-V Pattern

Interpretation.

Group & Appearance | Viscosity TNCC & Cells Crystals Primary Differential

Group | . TNCC <2k, : Osteoarthritis,
Clear/pale High Mononuclear vegative Trauma
Group II: o TNCC 2k-50k, Often Gout, Pseudogout,
Cloudy/yellow-green Neutrophils >50% Positive RA

Group lll: TNCC >50k, May Be Septic Arthritis

Turbid/purulent Neutrophils >75% Present

Group IV: Red/brown \aridble Variable TNCC, Trauma,

Negative

(xanthochromic) Elevated RBCs Coagulopathy, Tumour
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The Dual Threat: Crystals do not definitively exclude

Key Synergy: Concurrent Infection & Crystals

A Group Il fluid combined with crystals indicates
concurrent septic arthritis AND crystal arthropathy.
You must treat both. A negative Gram stain does not

ean the joint is sterile. Always send fluid for culture.




Procedural and diagnostic caveats for special populations.

@
b Pregnancy

Procedure is safe. Use lead shielding if
fluoroscopy is strictly required.

Avoid NSAIDs for post-procedure
analgesia in the 3rd trimester.

Beware gonococcal septic arthritis.

» ST
/A Paediatrics
Q2

Often requires procedural sedation and
smaller needles (23G/25Q).

Septic arthritis is more common than
crystals.

Consider Kingella kingae.

ﬁ Elderly

May present atypically without fever or
marked leukocytosis; requires a high index
of suspicion.

Prosthetic joints require US/fluoroscopic
guidance and orthopaedic consultation.

@ Immunocompromised

Impaired IiImmune response may result in a
paradoxically lower TNCC.

Request specific cultures for atypical
mycobacteria, Candida, Cryptococcus, and
Pneumocystis jirovecii.




Addressing the higher clinical burden in Aboriginal and Torres
Strait Islander peoples.

Equitable Care Pathway

Epidemiology

Higher incidence
of S. aureus
(including
CA-MRSA) septic
arthritis linked to
skin

infections, and
higher prevalence
of severe gout.

Access & Delay

Geographic
remoteness causes
diagnostic delays.

Utilize telehealth for
specialist consults
and arrange timely
medical evacuation
for suspected
Sepsis.

Cultural Safety

Engage Aboriginal
Health Workers as
cultural brokers.

Ensure plain
language
communication,
use interpreters if
needed, and
respect gender
preferences for
clinicians.

Follow-up

Robust discharge
planning is vital.
Coordinate directly
with local
Aboriginal
Community
Controlled Health
Organisation
(ACCHO) services.

Simplify antibiotic
regimens.




The Joint Aspiration Procedural Checklist

e e

Aspirate: No-touch aseptic technique is
absolute. Overlying cellulitis is a hard stop.

Analyze: Divide fluid immediately. Microbiology
(Gram stain & culture) is the highest priority.

Diagnose: A Group Il TNCC (>50,000/uL) is a
medical emergency. The presence of crystals
does not rule out concurrent sepsis.

References: Sourced from RACGP (2020), Australian Rheumatology Association (2023), ACSQHC (2021), AIHW (2020), and Med2Date Guidelines



