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Algorithm for Musculoskeletal Complaints

Musculoskeletal Complaint

'

Initial rheumatic history and physical
exam to determine

1. Is it articular?

2. Is it acute or chronic?

3. Is inflammation present?

4. How many/which joints are involved?

 Articular vs Non-articular?
* [nflammatory vs Non—inflammatory?




Synovial Effusion

Abnormal hypoechoic or anechoic (relative to subdermal fat, but
sometimes may be isoechoic or hyperechoic) intra—articular

material that is displaceable and compressible, but does not
exhibit Doppler signal




Synovial Hypertrophy/Proliferation

« Abnormal hypoechoic (relative to subdermal fat, but sometimes
may be isoechoic or hyperechoic) intra—articular tissue that is

non—displaceable and poorly compressible and which may
exhibit Doppler signal.




Bone Erosion

An intra—articular discontinuity of the bone surface that is visible
in 2 perpendicular planes.




Synovitis

 Synovitis is the term for synovial hypertrophy and hyperemia as
demonstrated by Doppler activity

« Synovitis is key feature of arthritis and important in the
diagnosis of any arthritic condition




Tenosynovitis

« Hypoechoic or anechoic thickened tissue with or without fluid
within the tendon sheath, which is seen in 2 perpendicular
planes and which may exhibit Doppler signal




Enthesopathy

Abnormally hypoechoic (loss of normal fibrillar architecture)
and/or thickened tendon or ligament at its bony attachment
(may occasionally contain hyperechoic foci consistent with
calcification), seen in 2 perpendicular planes that may exhibit
Doppler signal and/or bony changes including enthesophytes,

erosions, or irregularity




Synovial Effusion

Grade 1

Minimal amount of fluid

Moderate amount of fluid without Extensive amount of fluid
Grade 2  distension of the joint capsule Erade 3 with distension of the joint capsule




Synovial Hypertrophy

6rade 1 Minimal synovial thickening
(filling the angle between the periarticular bones,
without bulging over the line linking tops of the bones)

6rade 2 Synovial thickening bulging over the line
linking tops of the periarticular Bones
but without extension along the bone diaphysis

6rade 3 Synovial thickening bulging over the line
linking tops of the periarticular bones and with
extension to at least one of the bone diaphyses




Power Doppler Signal

Confluent vessel signal ; More than 50% of

in less than 50% of area of synoviu

Score: 2

area of the synovium




Rheumatoid arthritis

US has proven to be more sensitive than clinical examination in
detecting synovitis in RA

US has shown responsiveness to change in accordance with
clinical and laboratory parameters after effective treatment

US can be used to monitor the response to treatment and to
predict relevant disease outcomes(ex. Erosive progression,
disease flare)

US has shown to be of particular help in the diagnostic workup
of RA, in guiding treatment decision and in monitoring of
disease activity and remission

Arthritis Rheum 1999
Ann Rheum Dis 2005
Arthritis Rheum 2008



Diagnosis of RA

« The detection rate of synovitis at hand and wrist using US was e
useful than clinical examination

« US may be particularly useful for the differential diagnosis of RA

(ex. Joint inflammation, tenosynovitis, bursitis other soft tissue
lesion)

« Doppler US can detect subclinical BA in at-risk patients who are
seropositive but who have not yet developed clinical signs of
inflammation
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Osteoarthritis

Conventional radiography is the gold standard modality for

imaging OA and detecting bony abnormalities

However, it is unable to directly visualise hyaline cartilage as
well as other joint and peri—articular soft tissues that may be

affected in OA(ex, synovial recess, bursa)

Table I. Indications and clinical applications of US in OA.

Assessment of cartilage lesions

Detection of osteophytes

Detection of erosions (erosive hand OA)

Detection of joint effusion

Detection of synovial hypertrophy

Differentiation between active and mactive synovitis (Doppler modalities)
Assessment of periarticular soft tissues abnormalities in QA (bursitis)
Evaluation of mucous cysts (hand OA)

Execution of US guided procedures (aspiration of joint and periarticular effusion, injections, biopsy)
Monitoring of disease progression from early to late stages

Follow-up of the response to local and systemic therapies




Cartilage

* |n healthy subjects
:Homogeneously hypoechoic
band with sharply defined outer
and inner interfaces




Sonographic features of OA cartilage

Loss of the normal sharpenss of synovial space—cartilage
interace

Loss of clarity of the cartilagineous layer

Narrowing of the joint cartilage

Increased intensity of the posterior bone—cartilage interface




Loss of the normal sharpness of synovial
space—cartilage interface

One of the earlier feature of cartilage damage

A blurred aspect of the anterior margin of the condylar
cartilage is a typical fiding in patients with OA

FULAR US course



Increased intensity of
the posterior bone—cartilage interface

Reflect subchondral bone sclerosis and/or loss of the overlying
cartilage

FULAR US course



Irregularity of the bone profile
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Cartilage Damage

Grade 0

Grade 1

0 = normal hyaline cartilage with hyperechoic superficial margin of the cartilage;

1 = mild degenerative changes, with loss of the sharpness of the superficial margin of the hyaline
cartilage and/or increased echogenicity of the cartilage;

2 = moderate degenerative changes, with local thinning of the cartilage layer;

3 = severe degenerative changes, with full-thickness defect of the cartilage layer, with or without
subchondral bone damage



Osteophyte

Grade 0

Grade 1

0 = no osteophytes;

1 = small bony change <2mm;

2 = moderate bony change, with a size ranging from 2.1 to 4.0 mm;
3 =large bony change 24.1 mm.



Osteoarthritis

US was found to be a sensitive imaging technique for revealing
cartilage damage and even minimal osteophytes, especially in

the early radiographic stages of knee OA

US inflammatory findings correlated with advanced radiographic
disease and with clinical signs and symptoms suggestive of an
inflammatory flare

Suprapatellar effusion and Baker's cyst are more frequent and
seem to be risk factors of painful flare in OA of the knee

Rheumatology 2016
Ann Rheum Dis 2010
Osteoarthritis Cartilage 2006



Gout

US finding

US definition

Double contour sign

Hyperechoic spots

Soft tophus-like lesion

Hard tophus-like lesion

Mixed tophus like lesion

Bright stppled foci and hyperechoic
areas

“Snowstorm” appearance of the
synovial fluad

A focal or diffuse enhancement of the superficial margin of
the articular cartilage whose reflectivity 15 independent of
the angle of insonation (1.4.5.11,12.17).

A distinet and slightly wrregular layer of hyperechoic mate-
rial overlying the anechoic hyaline cartilage (2).

Spots, 1 mm in size with the same echogemcity of the bony
cortex (1).
Hyperechoic microparticles (2)

A deposit showing an inhomogeneously echoic “echotex-
ture” (1).

Hypoechoic to hyperechoic, inhomogenous appearance of
“wet sugar clumps” (2).

Hypoechogenic nodule surrounded by a hyperechogenic
rim (13).

A deposit appearing as a hyperechoic band generating a
posterior acoustic shadow (1).

A deposit showing ultrasound features of both soft and hard
tophus (1).

monosodinm urate deposits within the thickened
hypoechoic synovia and the joint space (16).

Hyperechoic spots in the synovial fluid fioating within the
joint cavity in acute mflammation (11).




Double Contour sign




Gout




: RA(+) with OA ? Gout ?
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Take home message




