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(First) introduction of
MSUS in Korean
Rheumatology Clinic
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First US results

publication more

on MSUS sensitive

for ruptured || than clinical

Baker cyst examination
inRA

US is found more
sensitive than CR in
detecting bone erosion
Semiquantitative
scoring system for
bone erosion in RA

Semi-quantitative
grading system for
effusion, synovial
thickening, bone
erosion, PDS in RA
small joints

Describing
the main
steps of MSUS
training in
rheumatology

1972

1978

1988

1993 2000

2001

2003

2005

2006

Preclinical RA

Established RA

Early RA
US is found useful || US is found EULAR working OMERACT consensus ® BorTe marrow change . * Synovitis 4 Bo_ne Srosiori !
in monitoring able to group developed || on US definitions of + Periarticular osteopenia « Pannus . « Joint space narrowing
synovial tissue detect bone || guideline for MSUS || the main pathological * RF or anti-CCP Ab (+) + Increased vascularity * Subluxation
changes in RA erosion in RA || in rheumatology findings in RA . Small erosions « Joint ankylosis
* Joint space narrowing
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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.

Anechoic Hypoechoic Hyperechoic

With compression

humerus

Cartilage sign (effusion Vs cartilage)

(2) 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

(2) 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

No compression With compression

(2) 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

Power Doppler US
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Monitoring for disease activity and therapeutic response

Before treatment After steroid injection and

medication change
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(3) Bone erosion

An intra-articular discontinuity of the bone surface that is visible in two
perpendicular planes

Proximal phalanx Metacarpal head

Ann Rheum Dis. 2013 Apr; 72 Suppl 2:ii69-75

(4) Tenosynovitis

Hypoechoic or anechoic thickened tissue with or without fluid within the
tendon sheath with possible signs of Doppler signals, which is seen in two
perpendicular planes.
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Synovitis : synovial hypertrophy, effusion

Episodically inflamed
synovium

Reduced viscosity
of synovial fluid

Fibrillated/destroyed

cartilage

Bony outgrowths
(osteophytes)
Bone sclerosis
Frayed, cracked
meniscus
Thickened capsule

L

Distention and thickening of capsule

Cartilage changes : thinning, defect,
heterogenecity, irregular margin
o—— Osteophytes

Meniscal changes : extrusion, tear,
degeneration, calcification, cyst

© Synovitis : synovial hypertrophy/proliferation, effusion
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W Effusion

@ Synovial hypertrophy
@ Popliteal cysts

1 Power Doppler Signal

80-
® Baker’s cyst
(=popliteal bursitis)

60;

40.

Frequency (%)

20

Control  Knee pain Radiographic Symptomatic
OA OA
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© Meniscal extrusion and medial
collateral ligament distension
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O Other meniscal changes associated with osteoarthritis

Degeneration

Calcification
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© Osteophytes (=bony spur) : one hallmark of OA
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© Osteophytes : : US is more sensitive than plain radiography for
detection of small osteophytes
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O Cartilage lesions
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Clin Rheumatol (2008) 27:1507-1516

Normal hyaline cartilage : hypoechoic homogenous structure with sharp
margins, overlying the bright hyperechoic line of subchondral bone
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O Cartilage lesions

Irregularity in thickness

Cartilage thinning

Cartilage loss with bony surface irregularity’
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Four stages of gout
Asymptomatic disease Symptomatic disease
[ ¥
Stage A: Stage B: Stage C: Stage D:

At high risk for | MSU crystal deposition . MSU crystal | Advanced
gout but without but without signs or deposition with gout requiring
MSU crystal symptoms of gout previous or specialized

deposition = 5 current episodes interventions
B e individuald e.g. individuals with of gout flares 3
eg i b hyperuricaemia but no symptoms e.g. individuals
with hyperuricaemia| | or signs of gout, and with: e.g. individuals: with:
t;‘:‘s?gon:ygf]?gms = Double contour sign on US with current = Tophi
Blidino evidenc = Tophus on us °g"£f;‘§r‘;5 - crr;rlfmc gouty
of MSU crystal = Urate deposition on DECT arthritis

B - MSU crystals on microscopy = Radiographic

erosions

Uncontrolled hyperuricemia

Nat. Rev. Rheumatol. 10, 752-756 (2014)
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(1) Effusion, synovial hypertrophy, bone erosion

* Non-specific findings for gouty arthritis

* Hyperechoic spots (<1mm) floating in joint effusion, making “snow-storm
appearance”, and they can be seen in proliferated synovium.

* Hyperechoic cloudy area or cottony images (<1cm)
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0| * Soft tissue swelling « Overhanging bone erosion
« Tophaceous deposition * Bone overgrowth
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(2) Aggregates

Heterogeneous hyperechoic foci that maintain their high degree of
reflectivity even when the gain setting is minimized or the insonation angle
is changed and which occasionally may generate posterior acoustic shadow

(3) Double contour (DC) sign

Abnormal hyperechoic band over the superficial margin of the articular
hyaline cartilage, independent of the angle of insonation and which may be
either irregular or regular, continuous or intermittent and can be
distinguished from the cartilage interface sign

A circumscribed, inhomogeneous, hyperechoic and/or hypoechoic
aggregation (which may or may not generate posterior acoustic shadow)
which may be surrounded by a small anechoic rim
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(5) Soft tissue edema

Non-specific finding for gouty
arthritis, however, sometimes it is
useful for differential diagnosis of

gouty arthritis from cellulitis o

St ’

Soft tissue edema + normal joint

Soft tissue edema with gouty arthritis Soft tissue edema with gouty arthritis

IHEESS

CPPD-deposition disease = Chondrocalcinosis + acute synovitis = pseudogout
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Common sites of CPPD deposition : knee > wrist > hand > pelvis > hip
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Common Indications for Therapeutic Injections

Inflammatory arthritis

* Rheumatoid arthritis

« Crystal-induced arthritis (gout; pseudogout)

* Spondyloarthropathies (ankylosing spondylitis; psoriatic arthritis)

Non-inflammatory arthritis
* Osteoarthritis

Periarticular/soft-tissue injections
+ Bursitis

* Carpal tunnel syndrome

* Epicondylitis

* Tenosynovitis, trigger finger

230 Fof 2L FAL

IA injectable corticosteroids (a current FDA label for IA injections)

Table 5. Steroid Dosing and Equivalents

Common Common Approximate
concentration  equivalent  duration of
Steroid (mg per mL) dose* (mg)  action (days)
Methylprednisolone 40 or 80 40 8
acetate (Depo-Medrol)
Triamcinolone acetonide 10 or 40 40 14
(Kenalog)
Triamcinolone hexa- 20 40 21
cetonide (Aristospan)
Dexamethasone acetate 8 8 8
(Decadron-LAf)
Dexamethasone sodium 4 8 6

(Decadronf, Solurext)

Am Fam Physician. 2008;78(8):971-976

230 Fof 2L FAL

Dose of corticosteroids and local anesthetics

Table 6. Joint Specific Injections (Proximal to Distal)

Steroid Anesthetic ~ Needle
Joint dose* (mg)  doset (mL)  length (inch)  Needle gauge
Shoulder 20 to 40 5 (5] 2l
Elbow 20 3 1.0 23
Wrist 20 to 40 3 0.5to0 1.5 230r25
Knee 20 to 80 5 {55 21
Ankle 20to 40 3to5 1.0to 1.5 23

*—Dosing for methylprednisolone acetate (Depo-Medrol).
+—Dosing for 1% lidocaine (Xylocaine).

Am Fam Physician. 2008;78(8):971-976
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Triceps tendon
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Complications of Intra-Articular Steroid Injections

Joint effects

* Post-injection flare (2-10%)

« Steroid arthropathy (0.8%)

« Joint infection (<0.001-0.072%)

Surrounding tissue effects
« Pericapsular calcification (43%)
« Tendon rupture (< 1%)

« Skin atrophy/depigmentation (< 1%)

Systemic effects

* Vasovagal reaction (10-20%)

* Facial flushing (< 1%)

* Hypersensitivity reaction (< 1%)

Key points
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» SOIE|ARAY : Synovitis (effusion, synovial hypertrophy), bone erosion,
/N vascular signals in PDS, tenosynovitis
o ZUAH : Synovitis, cartilage and meniscal changes, osteophytes
« EEZ M : synovitis, aggregates, double contour sign, tophus,
bone erosion, soft tissue edema

* 7M4EE : synovitis, calcium deposition in the cartilage

- 23T} QTS LY FAKS FA 2210 HEHSS 50| 212 BTE 201D, A
B RS BH0IE 4 0] OB

ch

SHIZEIELE] 2017 H: M36X EAStEE] - 2= -

247




