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A 58-year-old female, an active early retiree since 2021, with a history of a remote left knee meniscus repair in 2020,
presents with sudden-onset mild swelling of the left knee. There was no preceding trauma, and she remains able to bear
weight and ambulate without difficulty.

Task: Perform a structured differential diagnosis (DDx) for acute unilateral knee swelling and describe the underlying
pathophysiology.

Also expand this into a full DDx table categorized by non-traumatic, infectious, inflammatory, crystalline, and vascular
causes with key features, risk factors, and pathophysiology.

Absolutely — let's carefully go through this. We are dealing with acute unilateral left knee swelling in a 58-year-old active
female, without trauma, weight-bearing intact, history of remote meniscus repair. We need a structured differential
diagnosis (DDx) and a full table of potential causes. I'll include underlying pathophysiology, risk factors, and
distinguishing features.

1. Structured Differential Diagnosis (DDx) — Overview

For acute unilateral knee swelling, causes can be organized into:

1. Non-traumatic mechanical / structural
« Meniscal injury, ligament injury, osteoarthritis flare, hemarthrosis

2. Infectious
« Septic arthritis, post-operative infection, cellulitis extending into joint

3. Inflammatory / autoimmune
« Rheumatoid arthritis (RA) flare, psoriatic arthritis, reactive arthritis, gout flare

4. Crystalline arthropathies
« Gout (monosodium urate crystals), pseudogout (calcium pyrophosphate crystals)

5. Vascular / hematologic

« Hemarthrosis from coagulopathy, deep vein thrombosis (DVT) with joint effusion

2. Pathophysiology Highlights

Cause Category Key Pathophysiology
Non-traumatic Meniscus degeneration, ligament laxity, or osteophyte formation causes joint irritation, synovial inflammation, and
mechanical effusion. Previous meniscus repair may predispose to degenerative changes.

Bacterial invasion of synovial fluid — synovitis, neutrophil infiltration, proteolytic enzyme release, leading to

Infectious . . . . .
swelling, warmth, and pain. Can rapidly destroy cartilage if untreated.

Autoimmune or immune-mediated attacks on synovium — chronic synovitis, cytokine-mediated joint damage -

Inflammator .
y acute flare leads to swelling.

Deposition of crystals (urate or CPP) in synovium - inflammasome activation, neutrophil recruitment, intense

Crystalline R . .

y localized inflammation.
Vascular / Hemarthrosis: bleeding into joint due to trauma or coagulopathy; DVT may cause secondary joint swelling through
Hematologic venous congestion or hemarthrosis in severe cases.
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3. Comprehensive DDx Table

Category

Non-Traumatic /
Mechanical

Infectious

Inflammatory /
Autoimmune

Crystalline

Vascular /
Hematologic

Specific Cause
Meniscus

degeneration or
tear

Osteoarthritis flare

Hemarthrosis
(spontaneous)

Septic arthritis

Cellulitis with joint
involvement

Rheumatoid
arthritis flare

Psoriatic arthritis

Reactive arthritis

Gout (MSU
crystals)

Pseudogout (CPPD
crystals)

Deep vein
thrombosis (DVT)

Coagulopathy-
related
hemarthrosis

Key Clinical Features

Mild swelling, intermittent
catching, pain on twisting, no
warmth

Mild swelling, stiffness (esp.
morning <30 min), crepitus

Rapid swelling, often after
minor stress, possible
bruising

Rapid swelling, warmth,
erythema, pain, decreased
ROM, fever possible

Erythema, warmth, swelling
extending from soft tissue

Symmetrical polyarthritis
typical, but may start
unilaterally; warmth, stiffness

Can be oligoarticular;
dactylitis, nail changes

Joint swelling -4 weeks
post Gl or GU infection

Sudden swelling, erythema,
tenderness; often 1st MTP
but knee common

Acute swelling, may mimic
OA flare

Unilateral leg swelling,
sometimes warmth, mild
pain; rarely isolated joint
swelling

Rapid swelling, mild to
severe pain, often bilateral

4. Key Clinical Clues in This Case

Risk Factors / Predisposing
Factors

Age >50, prior meniscus
surgery, obesity, knee
osteoarthritis

Age >50, female, obesity,
previous knee injury

Anticoagulation, hemophilia,
prior knee surgery

Diabetes,
immunosuppression, recent
surgery, skin infections

Skin trauma, diabetes,
lymphatic obstruction

Female, age 30-60,
autoimmune history

Personal/family history of
psoriasis

Recent infection

Hyperuricemia,
male>female, diuretics,
alcohol

Age >60, prior joint surgery,
OA

Age >50, sedentary periods,
prior DVT, hypercoagulable
state

Anticoagulation therapy,
hemophilia

« Acute onset: suggests infectious, crystalline, or hemarthrosis over chronic OA.

Pathophysiology

Degeneration or tear leads to
synovial irritation — effusion

Cartilage loss - subchondral
bone stress — synovitis —
swelling

Bleeding into joint — distention
of capsule — inflammation

Bacterial infection of synovial
fluid - neutrophil infiltration —
joint destruction

Soft tissue infection spreads —
synovial irritation/effusion

Immune-mediated synovial
inflammation - cytokine
release - joint swelling

Autoimmune synovitis,
enthesitis — effusion

Immune response cross-reacts
with synovium - inflammation

Monosodium urate crystals —
inflammasome activation -
neutrophil infiltration - effusion

Calcium pyrophosphate
deposition - synovial
inflammation — effusion

Venous obstruction -
increased hydrostatic pressure
- joint/capsular effusion

Bleeding into joint space —
capsule distension —
inflammation

« Mild swelling, full weight-bearing, no trauma: makes severe ligament tear or septic arthritis less likely.

» History of meniscus repair: predisposes to degenerative changes, possibly triggering mild effusion.

« No redness, warmth, fever: decreases likelihood of infection but doesn't fully exclude it.

5. Next Steps / Workup

1. History & Physical: Look for erythema, warmth, fever, trauma, prior flare pattern.

2. Lab Tests: CBC, ESR/CRP, uric acid, coagulation profile.

3. Imaging: X-ray for OA, CPPD, or fracture; consider MRI if meniscus or ligament issue suspected.

4. Joint Aspiration (if effusion is moderate or infection suspected):
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o Cell count, crystals, Gram stain, culture.

If you want, | can create a decision flowchart for acute unilateral knee swelling that visually prioritizes the most likely
causes and indicates the pathophysiology and risk factors for each. This is often very helpful for clinicians and active
retirees like your patient scenario.

Do you want me to create that flowchart?
Pathophysiology of effusion in left knee

Let's focus specifically on the pathophysiology of effusion in the left knee, especially in a non-traumatic, acute, unilateral
scenario like your patient. I'll break it down in a structured, layered way:

1. Definition

Joint effusion is the excess accumulation of fluid within the synovial capsule of a joint. In the knee, this is usually in the
suprapatellar pouch but can extend to other recesses.

2. Mechanisms of Effusion Formation

Effusion results from an imbalance in fluid production vs. removal. The sources can be broadly classified as:

Mechanism How it Happens in Knee

Increased Synovial Fluid Triggered by inflammation (immune or crystalline), infection, or mechanical irritation. Synoviocytes are
Production stimulated to secrete more synovial fluid rich in hyaluronic acid and proteins.

Increased Vascular Inflammatory mediators (e.g., IL-1, TNF-a, prostaglandins, histamine) cause capillaries in synovium to
Permeability leak plasma, adding protein-rich fluid to the joint.

Decreased Lymphatic

R | Swelling of synovial tissue compresses lymphatics, impairing fluid clearance — accumulation.
Drainage / Resorption

Hemarthrosis (Bleeding into Trauma, coagulopathy, or vessel injury leads to red blood cells in the joint space - distension and
Joint) secondary synovial inflammation.

3. Pathophysiology by Common Cause
1. Mechanical / Degenerative (OA, post-meniscus surgery)
« Cartilage breakdown releases debris — activates synovial macrophages - mild inflammation - increased fluid.
o Joint capsule stretches — mild pain and effusion.
2. Inflammatory (RA, psoriatic arthritis)
o Autoimmune attack — synovial hypertrophy (pannus) — cytokine-mediated vascular leakage - joint swelling.
3. Crystalline (Gout, Pseudogout)

« Crystals are phagocytosed by neutrophils - inflammasome activation - release of IL-1B, TNF-a — vasodilation,
plasma exudation, and neutrophilic infiltrate —» acute effusion.

4. Infectious (Septic arthritis)
« Bacterial colonization — massive neutrophil influx - synovial villi edema — pus formation - rapid effusion.
5. Vascular / Hemorrhagic

« Bleeding into the joint — capsule distension — local inflammatory response — effusion may persist until fluid
resorbed.

4. Cellular and Molecular Events

1. Trigger: Mechanical stress, immune activation, infection, or crystal deposition.
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2. Synoviocyte Response: Type A (macrophage-like) synoviocytes release cytokines and enzymes; Type B (fibroblast-
like) synoviocytes increase hyaluronic acid production.

3. Vascular Changes: Capillary permeability increases — plasma proteins leak — fibrin formation - swelling.

4. Leukocyte Recruitment: Neutrophils (acute) or lymphocytes/macrophages (chronic) infiltrate synovium - release
enzymes that perpetuate inflammation.

5. Effusion Formation: Fluid accumulates in synovial cavity - joint distension - clinical swelling.

o

Clinical Correlation in Your Patient

* Sudden-onset, mild swelling, no trauma - likely inflammatory or crystalline effusion, or mild degenerative synovial
irritation from previous meniscus repair.

» Full weight-bearing preserved - less likely severe hemarthrosis or septic arthritis.

» Absence of warmth/redness/fever - favors non-infectious etiology.
If you want, | can make a diagram showing the stepwise pathophysiology of knee effusion, highlighting mechanical,
inflammatory, crystalline, and vascular causes — this visual often clarifies how swelling develops in different scenarios.
Do you want me to create that diagram?
Can the body naturally heal effusion in left knee?

Yes — the body can often resolve knee effusions naturally, but whether it does depends on the underlying cause,
severity, and ongoing triggers. Let's break it down clearly:

1. Natural Healing Mechanisms
The body has several ways to clear excess fluid from a joint:
Mechanism How It Works

Synovial Resorption Synoviocytes and lymphatic vessels gradually reabsorb excess synovial fluid back into circulation.

Resolution of Once the triggering cause (e.g., minor trauma, crystal deposition, mechanical irritation) subsides, pro-
Inflammation inflammatory cytokines decrease, capillary permeability normalizes, and effusion reduces.

Homeostatic

Feedback Joint capsule pressure stimulates mechanoreceptors — modulate synovial secretion and fluid balance.
eedbac

2. Factors Favoring Natural Resolution
Mild effusion — small volumes are more easily absorbed.
Non-infectious cause — mechanical or mild inflammatory effusions tend to resolve.

1.

2.

3. No ongoing stress or injury — avoiding overuse allows healing.

4. Healthy lymphatic and vascular function - ensures fluid clearance.
5.

Adequate rest, gentle motion — movement promotes fluid circulation and resorption.

3. When Natural Healing Is Less Likely
» Septic arthritis — requires antibiotics and drainage; effusion will not resolve spontaneously.
« Large hemarthrosis - blood in the joint can organize and persist; may require aspiration.
« Chronic inflammatory arthritis (RA, psoriatic) — ongoing synovial inflammation prevents full resorption.

« Crystalline arthritis (gout/pseudogout) — acute flare may subside, but repeated crystal deposition can cause recurrent
effusions.
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4. Supportive Measures That Help the Body Heal Effusion
» Rest and activity modification — avoid high-impact stress.
« Elevation and gentle compression - reduce swelling and promote lymphatic drainage.
* Ice (short periods) — decreases local inflammation in acute phase.
« NSAIDs (if not contraindicated) — reduce inflammation and aid resorption.
« Physical therapy / gentle ROM exercises — prevent stiffness and encourage fluid movement.

Key point: Mild, non-infectious effusions often resolve naturally over days to weeks, but persistent, painful, or worsening
swelling should be investigated — especially to rule out infection, crystal arthropathy, or hemarthrosis.

If you want, | can make a timeline diagram showing how a mild knee effusion can resolve naturally vs. when intervention
is needed, which is very useful for patient counseling. Do you want me to do that?

Open Evidence

Differential Diagnosis

In this 58-year-old woman with sudden-onset mild knee swelling without trauma and preserved weight-bearing ability, the
differential diagnosis includes several categories of pathology:

Most Likely Diagnoses
Degenerative meniscal tear or recurrent meniscal pathology

- Given her history of prior meniscus repair in 2020, she is at increased risk for degenerative tears. Degenerative meniscal
tears are more common in adults over 40 years, particularly with prior joint trauma or surgery.

n

These typically present with joint line pain and effusion, though mechanical symptoms (clicking, catching, locking) have
only modest sensitivity (32-69%).

m

Osteoarthritis flare with effusion

- Prior meniscus surgery is a strong risk factor for subsequent osteoarthritis development.
(2]

OA flares typically present with mild effusions at body temperature, in contrast to the warm effusions seen in inflammatory
or infectious arthritis.

[2]
Calcium pyrophosphate deposition disease (pseudogout)

- The knee is the most commonly affected joint in CPPD, and the disease is rare before age 60 but increases dramatically
with each decade thereafter.

(3]

Acute CPP crystal arthritis can present with sudden-onset monoarticular swelling and may last weeks to months, longer
than typical gout attacks.

(3]

Gout
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- While gout peaks at ages 60-80 and affects men twice as often as women (5.2% vs 2.7%), it remains a consideration.
[41

However, acute podagra of the first metatarsophalangeal joint is the classic presentation; isolated knee involvement is less
typical for a first presentation.

8l

Cannot-Miss Diaghoses
Septic arthritis

- Though less likely given her ability to bear weight and mild symptoms, septic arthritis has an incidence of 21 per 100,000
person-years and increases with age.

[41
[6l
The knee is the most commonly affected joint.
el

Importantly, septic arthritis can present with variable severity, and synovial WBC counts can range from 10,000 to
>100,000/pL.

[41

Deep vein thrombosis

- Can present with leg swelling that may be mistaken for isolated knee pathology.
Inflammatory monoarthritis

- While polyarticular diseases like rheumatoid arthritis typically affect multiple joints, they can initially present as
monoarthritis.

(4]
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Patient presents with pain or swelling of a single joint

Obtain history and perform physical examination

Significant trauma, severe pain, or focal bony tenderness present?

No

Q Joint effusion present?

No

lYe s

lUnsure

Yes

Perform plain radiography

Abnormal Normal
Consider further Arthrocentesis Consider imaging (radiography,
imaging (radiography, (with synovial ultrasonography, computed l
ultrasonography, computed fluid analysis tomography, magnetic resonance
tomography, magnetic and culture) imaging) or laboratory tests Triat:r Goto @)
refer to

resonance imaging) to
determine the presence of an
effusion and then reconsider

(complete blood cell count,
erythrocyte sedimentation rate,
uric acid) as clinically appropriate

orthopedics

' ' '

White blood cell count White blood cell Crystals Bloody Fat droplets
<2,000/pL (2 x 10%/L) count >2,000/uL l l

Intra-articular
fracture

Noninflammatory
(osteoarthritis, trauma,
viral infection)

Consider fracture, trauma,
coagulopathy, tumor,
pigmented villonodular synovitis

Inflammatory (likely septic
if >50,000/pL [50 x 10%/L]
and > 90% neutrophils)

Crystallinearthropathy
(does not exclude
septic arthritis)

Figure 1

Diagnosis of acute monoarthritis. Adapted with permission from Siva C, Velazquez C, Mody A, et al. Diagnosing acute
monoarthritis in adults: a practical approach for the family physician. Am Fam Physician. 2003;68(1):84.

undefined

Pathophysiology by Category

Non-Traumatic/Degenerative Causes

Degenerative Meniscal Tear

: The meniscus is a fibrocartilaginous structure that transfers load and aids joint stability.
(11

Degenerative tears result from repetitive forces on a deteriorated meniscus, often in the setting of underlying osteoarthritis.
Prior meniscus surgery disrupts normal meniscal architecture and biomechanics, predisposing to further degeneration. In
one study, chondrocalcinosis developed in 20% of knees decades after meniscectomy versus only 4% of contralateral
unoperated knees.

(3]
Osteoarthritis

: OA arises from complex biological processes involving cartilage, bone, synovium, ligaments, periarticular fat, meniscus,
and muscle.

(2]

The disease involves activation of the innate immune response with macrophage-predominant synovitis (versus T-cell
predominance in rheumatoid arthritis).
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[21

Proinflammatory cytokines stimulate matrix-degrading enzymes, tipping the balance toward cartilage destruction. Synovitis
in OA is more focal than in rheumatoid arthritis and commonly affects the suprapatellar pouch in the knee.

21
Effusions in OA are typically small and at body temperature.

[21

Infectious Causes

Septic Arthritis

: Joint infection typically occurs hematogenously from bacteremia, with
Staphylococcus aureus

and

Streptococcus

species being the most common pathogens.

Iel

The inflammatory response to bacterial invasion produces purulent, low-viscosity synovial fluid with elevated neutrophil
counts. Subcartilaginous bone loss and cartilage destruction can occur within 24-48 hours if appropriate antibiotics are not
initiated.

[6]

The synovial WBC count in septic arthritis typically exceeds 50,000/uL with >75-80% neutrophils, though lower counts do
not exclude the diagnosis.

[4]

Inflammatory Causes
Reactive Arthritis/Post-Infectious

: Inflammatory arthritis occurring within one month of infection (often genitourinary or gastrointestinal), but unlike septic
arthritis, the synovial fluid is sterile.

vl

The synovial WBC count typically ranges from 2,000-100,000/uL with >50% neutrophils.
[41

Rheumatoid Arthritis (Monoarticular Presentation)

: While typically polyarticular, RA can initially present as monoarthritis. The synovitis is characterized by T-cell
predominance and symmetric involvement, though early disease may be asymmetric.

Crystalline Causes
Calcium Pyrophosphate Deposition Disease (Pseudogout)

: CPPD results from deposition of CPP crystals in articular cartilage and synovium. The disease is clearly age-related, rare
before age 60, with prevalence doubling each decade thereafter—44% of patients >84 years show chondrocalcinosis on
radiographs.

[31

Acute CPP crystal arthritis produces a vigorous inflammatory response indistinguishable from gout or septic arthritis, with
warmth, erythema, and swelling.

381

The knee is the most commonly involved joint, followed by the wrist.
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31

Attacks may last weeks to months, longer than typical gout flares.

31

Risk factors include hyperparathyroidism, hemochromatosis, hypomagnesemia, and prior joint trauma.
31

Acute attacks often occur in the context of acute iliness, joint trauma, or postoperatively.

31

The pathophysiology involves an elevated ratio of inorganic pyrophosphate to phosphate ions in cartilage, leading to crystal
formation and subsequent inflammatory response.

Gout

: Results from deposition of monosodium urate crystals when serum uric acid exceeds saturation point. The crystals
activate the NLRP3 inflammasome, triggering IL-1B release and acute inflammatory response. While the first
metatarsophalangeal joint is classically affected (podagra), the knee can be involved, particularly in polyarticular or
advanced disease.

51
Gout prevalence peaks at 60-80 years, with men affected twice as often as women.

[4]

Vascular Causes
Deep Vein Thrombosis

: Venous thrombosis causes increased hydrostatic pressure and capillary permeability, leading to interstitial edema. While
typically presenting with calf swelling, extensive proximal DVT can cause knee region swelling that may be confused with
intra-articular pathology.

Popliteal (Baker) Cyst

: Extensions of synovial swelling that can be palpated posteriorly.

[21

These are secondary to intra-articular pathology (OA, meniscal tears, inflammatory arthritis) causing increased intra-
articular pressure and herniation of synovial fluid into the popliteal fossa.

Comprehensive Differential Diagnosis Table

Category Diagnosis Key Clinical Features Risk Factors Pathophysiology References
_— Age >40, prior .
Joint line tenderness, . Repetitive forces on
) ) meniscus surgery, ) )
Non- Degenerative mechanical symptoms repetitive deteriorated meniscus; ol
Traumatic/Degenerative meniscal tear (clicking, locking), P . . prior surgery disrupts
L kneeling/squatting, ’
effusion; insidious onset . normal architecture
obesity
i Cartilage degradation,
Gradual onset, mild L .
. . Prior joint injury, synovitis (macrophage-
Non- Osteoarthritis effusion at body X .
. . ) obesity, age, predominant), [2], [3]
Traumatic/Degenerative flare temperature, crepitus, A .
o hereditary factors proinflammatory
limited ROM .
cytokines
Underlying OA, Herniation of synovial
Non- Popliteal Posterior knee swelling, meniscal tears, fluid into popliteal fossa 21
Traumatic/Degenerative (Baker) cyst fullness in popliteal fossa inflammatory due to increased intra-
arthritis articular pressure
Infectious Septic arthritis ~ Severely painful joint with  Age >80, diabetes, Hematogenous bacterial  [3], [4]
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immunosuppression,
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Category

Infectious

Inflammatory

Inflammatory

Crystalline

Crystalline

Vascular

Diagnosis

Lyme arthritis

Reactive
arthritis

Rheumatoid
arthritis
(monoarticular)

Calcium
pyrophosphate
deposition
(pseudogout)

Gout

Deep vein
thrombosis

Synovial Fluid Analysis

TABLE 4

Synovial Fluid Analysis in Patients with Suspected

Key Clinical Features

fever (>50% of cases),
inability to bear weight

Monoarticular knee
arthritis, history of tick
exposure, may have
erythema migrans

Sterile inflammatory
arthritis, history of recent
GI/GU infection (within 1
month)

Morning stiffness >1 hour,
symmetric involvement
(though may start
asymmetric), soft tissue
swelling

Acute onset, knee/wrist
most common,
warmth/erythema/swelling,
attacks last weeks-months

Acute onset, severe pain
(often nocturnal),
erythema, warmth;
podagra classic but knee
can be affected

Calf/leg swelling, warmth,
pain with dorsiflexion
(Homan's sign), may have
palpable cord

Risk Factors

recent joint surgery,
IV drug use

Outdoor exposure in
endemic regions
(Northeast/Upper
Midwest US)

Recent infection
(Chlamydia,
Salmonella, Shigella,
Campylobacter)

Female sex,
smoking, family
history, HLA-DR4

Age >60, prior joint
trauma,
hyperparathyroidism,
hemochromatosis,
hypomagnesemia

Male sex, age 60-80,
hypertension,
obesity, diuretics,
alcohol, high-purine
diet

Immobility, recent
surgery, malignancy,
hypercoagulable
states, oral
contraceptives

Pathophysiology

cartilage destruction
within 24-48 hours

Borrelia burgdorferi
infection; immune-
mediated synovitis

References

Post-infectious immune-

mediated synovitis;
synovial fluid sterile

Autoimmune T-cell
mediated synovitis;
pannus formation

CPP crystal deposition;
elevated

pyrophosphate:phosphate

ratio; crystal-induced
inflammation

Monosodium urate crystal

deposition; NLRP3

inflammasome activation;

IL-1B release

Venous thrombosis -
increased hydrostatic
pressure — capillary

permeability -~ edema

[7]

3], [8]

N/A

Septic Arthritis
PMN cell Multiplex

Arthritis diagnosis Color Transparency  Viscosity WBC count (per pL [x 10° per L]) count(%)  Gram stain Culture PCR test Crystals PCR test*
Normal Clear Transparent  High/thick <200 (0.20) <25 Negative Negative Negative Negative  Negative
Noninflammatory Straw Translucent High/thick 200t0 2,000 (0.20 to 2) <25 Negative Negative Negative Negative Negative
Inflammatory

Crystalline disease Yellow Cloudy Low/thin 2,000 to 100,000 (2 to 100) >50 Negative Negative Negative Positive Negative

Noncrystalline disease ~ Yellow Cloudy Low/thin 2,000 to 100,000 > 50 Negative Negative Negative Negative  Negative
Infectious

Lyme disease Yellow Cloudy Low 3,000 to 100,000 (3 to 100) >75 Negative Negative Positive Negative Positive

Gonococcal Yellow Cloudy- Low 34,000 to 68,000 (34 to 68) s Variable (< 50%) Positive (25% Positive (>75%)  Negative Positive

opaque to 70%)
Nongonococcal Yellow-green  Opaque Very low > 50,000 (50); >100,000 is >75 Positive (60% to  Positive (>90%) — Negativet  Positive
more specific. < 50,000 is com- 80%)

Note: These are general guidelines in the interpretation of synovial fluid. Many
parameters vary widely and must be interpreted in the clinical context. Three bed-
side observations (color, transparency, and viscosity) are quick and easy to assess.
With normal transparent fluid, words can be read clearly through the fluid. The
words become less crisp and gradually obscured with increasing turbidity. Viscosity
is assessed by observing the fluid dropping from the syringe. Normal viscosity has a

long, stringy tail.

Table 4

mon in atypical infection and

periprosthetic joint infection

Synovial Fluid Analysis in Patients with Suspected Septic Arthritis

undefined

PCR = polymerase chain reaction; PMN = polymorphonuclear; WBC = white blood cell

The table above demonstrates critical synovial fluid thresholds for differentiating etiologies. Key points:
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*—This information is based on limited data. Multiplex PCR is not as readily available as many other tests, and its se is still being investigated.
+—Crystalline disease can coexist with septic arthritis, A positive result does not exclude infection

Adapted with permission from Horowitz DL, Katzap E. Horowitz S, et al. Approach to septic arthritis. Am Fam Physician. 2011,84(6):656-657, with
additional information from references 14-16.
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https://www.nejm.org/doi/full/10.1056/NEJMra1511117
https://pubmed.ncbi.nlm.nih.gov/33798500
https://www.aafp.org/link_out?pmid=34913662
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.22171?utm_source=openevidence&utm_medium=referral
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https://www.nejm.org/doi/full/10.1056/NEJMra1511117
https://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciae104

Noninflammatory

(OA, trauma): WBC <2,000/uL, <25% neutrophils

(4]

Inflammatory crystalline

(gout, pseudogout): WBC 2,000-100,000/uL, >50% neutrophils, crystals present

(4]

Septic arthritis

: WBC typically >50,000/puL (though can be 10,000-100,000/uL), >75-80% neutrophils

[41

- WBC >50,000/pL has positive LR 4.7; >100,000/pL has positive LR 13.2

[4]

- Synovial neutrophil-to-lymphocyte ratio =25 has 78% sensitivity and 81% specificity
[41

- Synovial lactate >10 mmol/L has positive LR 7.9

[41

- Gram stain: 22% sensitivity but 99.6% specificity

[4]

- Culture: most accurate test (>90% positive in nongonococcal septic arthritis)
[61

Important caveat

: The presence of crystals does not exclude septic arthritis—both can coexist.
[41

el

a1

In patients with synovial crystals, the diagnostic thresholds change: synovial PMN% becomes nondiagnostic (AUC 0.56),
while WBC and CRP thresholds increase (21,600 vs 17,954 cells/uL and 125 vs 69 mg/L, respectively).

91

Next Steps
Assumptions

: Given the patient's ability to bear weight, absence of fever or systemic symptoms, and mild presentation, this appears to

be a lower-acuity presentation. However, septic arthritis must still be excluded given its potential for rapid joint destruction.

Targeted History

» Constitutional symptoms (fever, chills, night sweats, weight loss)
* Recentillness, surgery, or procedures
« Skin infections or wounds near the knee

« History of gout, pseudogout, or inflammatory arthritis

Al-03588 DDx Acute Unilateral Swollen Knee
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o Medication history (diuretics, immunosuppressants)
« Tick exposure if in endemic area

Focused Exam

« Joint temperature (warm effusion suggests infection/inflammation vs body temperature in OA)
21

» Effusion assessment (bulge sign, patellar tap—though ultrasound is more sensitive)
[10]

» Joint line tenderness, McMurray test for meniscal pathology
[l

« Range of motion (active and passive)

o Skin examination for erythema, warmth, overlying cellulitis

Initial Workup

Plain radiographs

(AP, lateral, sunrise views): Assess for joint space narrowing, osteophytes, chondrocalcinosis, fracture
(4]

Arthrocentesis with synovial fluid analysis

: Cell count with differential, Gram stain, culture (aerobic/anaerobic), crystal analysis

(4]

(6]

- Point-of-care ultrasound can facilitate aspiration if effusion not easily palpable

(1]

[12]

[10]

Serum labs

: CBC, ESR, CRP (ESR =15 mm/hr has 94% sensitivity for septic arthritis; CRP =2.0 mg/dL has 92% sensitivity)
[6l

- Consider procalcitonin if septic arthritis suspected (=0.5 ng/mL has 95% specificity)

[41

[6l

Red Flags/Escalation

» Fever, rigors, or systemic symptoms — urgent arthrocentesis and empiric antibiotics if septic arthritis suspected
« Inability to bear weight or severe pain - consider urgent orthopedic consultation

« Synovial WBC >50,000/uL or positive Gram stain — immediate orthopedic consultation for possible surgical drainage

Al-03588 DDx Acute Unilateral Swollen Knee
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61

Would you like more information about the patient's symptoms, recent medical history, or any specific risk factors that
might help narrow this differential further?
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