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Goals

Topics covered

• Technical considerations and artefacts

• Types of ultrasonographic pathology

• Specific ultrasonographic findings in various rheumatologic illness

NOT covered

• Extensive anatomical review

• Injection technique

• Specific sets of views for various joints
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History of MSK US

‘Echolocation’ in 1912 after sinking of 
the Titanic, for SOund NAvigation and 
Ranging

1942 – First medical use of ultrasound 
by Karl Dussik, to look at cerebral 
ventricles

1972 – First published scan of a 
human joint, also Baker’s cyst vs DVT 
described

1988 – Synovitis first described on US

1994 – First joint aspiration by US
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Physical Exam for Synovitis

Google synovitis (above) vs Adipose (right)

Sensitivity, Specificity, Inter-rater reliability
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Who Needs Diagnostic Ultrasound

Lab Results Patient One Patient Two

RF 85 4 (0-20)

CCP >250 6 (0-5)

Caveat: Evaluate if still inflamed 

(vs osteoarthritis or fibro)
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Diagnostic Utility of US

MRI ‘gold standard’ for synovitis due to being around longer

Sensitivity, specificity 80-99%

Exam 60-75% sensitive, specific

Caveat – Erosions!

• CT > MRI > Ultrasound (can look between bones)

Dohm et al, 2006
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Technical Considerations
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General Principles

High frequency (12-15 MHz) for superficial structures, loses depth

Low Frequency (6-10 MHz) for deep structures, loses resolution

Inflamed tissue has more edema

Water is black on ultrasound

Inflamed tissue is darker on ultrasound
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Longitudinal vs Transverse
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Anisotropy

Varying ultrasound reflectance based on angle of measurement

PEARL: For all procedures, regardless of 

type, the needle is easiest to identify when 

PARALLEL to the probe!!!

PEARL: 25 gauge needles are always hard 

to find!!

PEARL: Many machines have needle 

finding modalities to angle the beam
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Joint Effusions

OMERACT – effusion is ‘hypoechoic or anechoic intraarticular… displaceable, 
compressible, but does not exhibit Doppler signal’ visible in two planes
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Synovial Hypertrophy, Synovitis

Synovial Hypertrophy – distinguished from effusion by non-compressibility

Synovitis – The presence of Doppler signal on synovial hypertrophy





Seminars in Musculoskeletal Radiology, 2009

Grade 1 – 4 synovial hypertrophy
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Tenosynovitis

OMERACT – Presence of abnormal anechoic or hypoechoic tendon sheath widening

• With fluid or soft tissue expansion, with or without Doppler signal
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Erosion

“Intraarticular discontinuity of the bone surface visible in 2 
perpendicular planes”
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Osteophyte

Easily confused with erosions, especially in advanced disease where they co-occur



Specific Diseases
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Rheumatoid Arthritis

90% synovitis

10% tenosynovitis

Minimal Enthesitis

Multiple, small joints

Scanning 

hands/wrists
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Rheumatoid Arthritis - MCPs
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Rheumatoid Arthritis - MCPs
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Rheumatoid Arthritis - Wrist
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Rheumatoid Arthritis – Ulnar Styloid
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Rheumatoid Arthritis – Damage

Extensor tendon rupture - will 

cause deformity

MCP erosion with synovitis 

– predicts more damage at 

1 year
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Spondyloarthropathies

50% tenosynovitis

50% synovitis

Focus on enthesitis

US not helpful for SI joints in adults
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Enthesitis

Inflammation within 2mm of the 
insertion into bone

• Tendon thickening, Doppler 
signal

• Insertional erosion

• Enthesiophyte

• Bursitis

Focused scans of:

• Achilles tendon

• Quadriceps insertion to 
patella

• Patellar ligament insertions

• Elbow medial and lateral 
epicondyle
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Psoriatic Arthritis - Elbow
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Psoriatic Arthritis - Elbow
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Psoriatic Arthritis - Palm
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Tenosynovial Effusion – Flexor Tendons
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Psoriatic Arthritis - Achilles

Normal



Midwest Diagnostic Point of Care Ultrasound Workshop⏐ May 16-17, 2026

Mechanical Achilles Tendinosis
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Mechanical Achilles Tendinosis
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Crystalline Arthritis

▪ The Gout

▪ Double Contour Sign

▪ Focus on MTP and affected joint

▪ INTENSE inflammation

▪ Tophus formation

▪ The Pseudogout

▪ The Great Mimicker

▪ Chondrocalcinosis

▪ ‘Pseudo-Double Contour sign’

WHEN IN DOUBT, DRAIN IT OUT
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Podagra

Inflammation of 1st MTP

50% of cases are The Gout

PAINFUL aspiration, often too little 
fluid to analyze
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Double Contour Sign

Uric Acid ‘icing’ overlying Cartilage, overlying bone

22-92% sensitive
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Fluid Interface Sign
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DC vs Pseudo DC
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Pseudo Double Contour
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Double Contour and Mimics

Double Contour Fluid Interface Chondrocalcinosis
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Tophi
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Tophi

Hyperechoic uric acid “Nuggets”
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Tophi
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Tophi

Calcified ‘hard tophus’
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Tophi
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Fluid Aspiration

Disease Cell count %PMNs

Normal <200 <25%

Inflammatory 

Arthritis

2,000-20,000 <50%

Gout, septic joint >20,000 >75%
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Gouty Erosions Are Filled With Tophi

McQueen et al 2014
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CPPD with “Pseudo-RA”

72 year old woman, 8th line of therapy for “RA”, presents for second opinion



Midwest Diagnostic Point of Care Ultrasound Workshop⏐ May 16-17, 2026

PMR Ultrasound

Shoulder ultrasound –

• Subdeltoid bursitis

• Biceps tenosynovitis

• Glenohumeral joint 
synovitis

Hip ultrasound -

• Acetabular synovitis

• Trochanteric bursitis
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PMR – Subdeltoid Bursitis
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PMR – Biceps Tenosynovitis
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Knee Ultrasonography

3 important views for the 
internist:

• Suprapatellar view, 
standard, home-base view

• Suprapatellar maximum 
flexion

• Posterior view

Less important views for the 
internist:

• Infrapatellar – allows views of 
enthesis and prepatellar 
bursae

• Medial longitudinal, lateral 
longitudinal – allows views of 
about 33% of the meniscus

• Pes anserine bursa
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Suprapatellar longitudinal view
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Suprapatellar transverse views



Midwest Diagnostic Point of Care Ultrasound Workshop⏐ May 16-17, 2026

Suprapatellar Maximum Flexion
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Posterior views
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Vasculitis and Ultrasound



Sjogren’s
Syndrome and 

Ultrasound

And other weird ENT rheumatologic 
disease (IGG4 related disease, sarcoid) 
can sensitively be identified on 
ultrasound
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Review

RA – effusions, synovitis, joint 
margin erosions

Spondyloarthropathy –
tenosynovitis, enthesitis

• Insertional calficiation, insertional 
tendonopathy, insertional 
erosions, bursitis

Gout – double contour sign, tophi

Pseudogout – chondrocalcinosis
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Questions?
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