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= Abstract =

Ultrasonographic Assessment in Rheumatoid Arthritis

Hae-Rim Kim', Chong-Hyun Yoon®

Division of Rheumatology, Department of Internal Medicine, Konkuk University School of
Medicinel, The Catholic University of Korea, School of Medicinez, Seoul, Korea

The administration of disease-modifying antirheumatic drugs (DMARDS) in the early period of
rheumatoid arthritis (RA) is critical for protecting against joint damage and inducing remission.
Physicians need to identify patients at risk of progression to RA at the early stages of arthritis.
Musculoskeletal ultrasonography (MSUS) allows the direct visualization of synovitis and bone
erosion in the early phase, and may be useful for differentiating early rheumatoid arthritis from
other inflammatory arthritis. Power Doppler sonography is a promising tool for assessing the
disease activity and monitoring the effects of DMARDSs. This article reviews the current status
and recent advances in MSUS imaging in RA.
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A BAN A5 Funt AT E4E B
M B WAL shalstel Aol WAk AAAA A

Fuleaddge 1y 9F4 BAgdoR fuv  whamasel wydel BJeles ARl
o FAT AEH Yol FAZolt. WARoE  WAAES /5 2AY & Ak ABAA A

g 120099 68 52, MALS T 12009 6 152>

471z ™ RA 22 6518 %]
Jt==tietn ofmboyst Fote|Auftetu A

Tel : 031) 820-3653, Fax : 031) 847-2719, E-mail : chyoon@catholic.ac.kr
2 d7es dF HAEXIIERE BEAARI AT LAIG el X[ 2of osf ol Al Zd & (A084794).



: Ultrasonography in RA —

CEERK =S

ol A=

FA]

O

—r

ozt ¢
ol o

=EmA X8 &Fsl dx8] M= Yot

=
Sz

FH9 2zolth A
38 Gohels) Al F2 AgE

|
=
slal o
Q}R’ltu

AgstA

=
=

= el 57

v H&gs] sl 271%

nhe)

e

L
T

BA0] EolA]

5
Eis

o] o

1%1_

A
3 Fobelagtdelo] g 7}

44 Azt

of]

Afule 28] A%

o
T

iy

27 =9k,

=
R

oy

ololl wl&l A7l

s,

v 5 ) 2 88 ol A

A=
e

2 AgEw

5]
=

T Ark 914-16). 257 &S A

o
qs

BEE

el ek (1,2). ©l

L
T

Zoi7)

obAl Aol

o
s

i

4o 2
o—lz]

=
o

FYdabol Al AAAe] ol o

uk,

N
T

3
AguiF oz Aol et AE7 43

T
=

£

W FHZ(bone edema)s T+

il

AollAl olu] #AS| shwizh AW A7t who

F71EE RHAZIA X she AW Z7|hAlelA

b3 EAlol ofe] Rsle] B4

2]

3
gl

ol o] gl

(o3}
A

A9l MFE H7rel]

U
e
oy

A9 s g dgetele Awst

o ).

mjp

)

A

o}, 771

6 A —

olo}

M BR-EA

=o] AAE

)

1]

il

nn

19 FE=

ulo:
=]

fh7] wlistel 2

(Synovitis)

=]

A7E At @,5).

A
b
™ )

—t

st A4}

olm
N

2 Aol ve

A

R=T)
5 ]

z

Adrke Aol vk webA

b

Aol ¢

HollAl 1 Aol mle]

cu
fr)]

o
ofJ

&) 2] %7} 2k (metatarsophalangeal, MTP) ¥4 2]

R
s

1m0

ATellA A&

5
kLS

=4

ol fFeElstel (6-9).

oyl

0.43, 0.89, 0.71
0.87, 0.74, 0.792 A

7y 7}
e e |

=7}

2

Zoll A8 %

bl glel 7]

_L]V‘_
orT

N

-

Z

PEEE ]

4 2

7hell B 2l

o

seh (9-11).

o & wleElssiet 5). o Aol FabE s

ol @l 15 MHz o]4Fe] Tallak

%3

Kzl

<9

BN

N AWA Y

1
[S)

st g gol o § 7

[e]
5z

=]

ZAog Vet (10).

Q4 2k

sk 247}

=

=
2

o 2g3be] Aol AA stul¥]

FAlelvh(12,13). A

m

A
T



— tH3kFubel 2834 A 16 A

4ol A8 gl B 139, £4 glo] FEU
U8 33%e] WANAE 2w sBUde A%
aol, 94 4ol gl HANAE FHvele A
B9 Ggoz Adstel AAY N7 P AX
¥ 5 AT AR (D). Bl 94H @

=
7} o Fol4l Frulelsgbas] HAkel 73% ThagellA
2332 gRvelo] Yolgle #AY + Yol o)
Fulelsadsle]l 2R JFelu wal Aol v

o
=
YA o) 239 2AL FAbok ke oA

frated o] 5 255t 474 BAEU A (effu-
gl ZAl(synovial hypertrophy) Bl

FHFe 7k Solr, I
A £ I3t AT vl
slod v AE 9l 283 (hypoechoic) == 54 (ane-
choic)®] EAo| AW EAsl= Aoltt (22) (¥
1. 4= Aoy A4, FHAE, oy =49

o

A2 % 2009 —

B9 B4 ool wet Sodel Aot AE 4 9

=

o o WM ol FAoln, ehu AsAAT wEe
godo] HolA g EAE WA 22). HHee]
A 27 2AL Azl wiRel ¥ x7]
FHel S A st Fog 277 Avh £
olub wvber WA 2 5 4 AR A9
R e L [EE T
S Rgee, wR e FUY AXNE ety
glol WA FA Fe| g

=3
A AR AHA L et 23). oPHA 259HE
o] &3 Akl Huloll it FFHA AL A
e EEdEe] A ghont, ool whE wbg R
A EFE, grade 0=AFEHo] §le 7%, grade 1=
=

| &Fo] A=, grade 2=F 559 4EHo] EAS
v A FEHY(oint capsule)?t A=A ke A,

3=x}eFe] AtEHo] ZEAllste] FAFH I} Y
A5 ASE e el A=Ak ®E 2) U7).

Fig. 1. Ultrasonographic findings of joint effusion. (A) Metacarpophalangeal joint, (B) metatarsophalangeal joint, (C)
suprapatellar recess of the knee and (D) anterior talotibial joint.



Fig. 2. Ultrasonographic findings of joint effusion can be graded according to the amount. (A) Grade O (no effusion),
(B) grade 1 (minimal amount of fluid), (C) grade 2 (moderate amount of fluid without distension of the joint
capsule), and (D) grade 3: extensive amount of fluid with distension of the joint capsule.
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Fig. 3. Ultrasonographic findings of synovial proliferation. (A) Olecrenon fossa of the elbow, (B) lateral recess of the
knee, (C) metacarpophalangeal joint, and (D) dorsal carpal joint.
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Table 1. Scoring systems of the ultrasonographic signs of synovitis

%3 : Ultrasonography in RA —

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Szkudlarek ~ No synovial Minimal synovial Synovial thickening Synovial thickening
M (17) thickening  thickening (filling the (bulging over the (bulging over the
angle between the  line linking the tops line linking the tops
periarticular bone, of the bones but of the bones and
without bulging without extension with extension to at
over the line linking along the bone least one of the
the tops of the bones) diaphyses) bone diaphyses)
Scheel AK No effusion/ Minimal effusion/ Moderate effusion/  Extensive effusion/
(58) hypertrophy  hypertrophy hypertrophy hypertrophy
Ostergaard No synovial Minimal synovial Synovial thickening Synovial thickening Synovial thickening
M (50) thickening  thickening (bulging over the (bulging over the line (bulging over the line
line linking the tops linking the tops of linking the tops of
of the bones forming the bones forming  the bones forming
the joint without ex- the joint with exten- the joint with exten-
tension along the sion to one of the sion to one of the
bone diaphyses) diaphyses) diaphyses)
Naredo E (14) Absence Mild Moderate Marked
Weidekamm No change  Slight change Moderate change Strong changes
C (60)
Table 2. Scoring systems of the vascularity of synovitis using power Doppler sonography
Grade 0 Grade 1 Grade 2 Grade 3
Naredo Absence, No Mild, <3 isolated signals Moderate, >3 isolated =~ Marked, Signals in more
E (33) synovial flow signals or confluent than half of the
signal in less than half  synovial area
of the synovial area
Kubassova No Doppler One or two single spots Confluent areas covering Confluent areas covering
O 41 activity in the up to half of the more than half of the
synovium synovial area synovial area

Newman JS (34)

Strunk J (61)
Szkudlarek No flow in the
M (17) synovium

Weidekamm C (60) No vascularization Small vascularization

No flow

Mild or moderate flow

Normal or minimal perfusion Mild and moderate flow

Single vessel signal

Confluent vessel signals
in less than half of the
area of the synovium

Moderate vascularization

Intense flow

Vessel signals in more
than half of the area of
the synovium

Strong vascularization
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Fig. 4. Ultrasonographic findings of bone erosion. (A) Small erosion in the talus, (B) irregular and moderate-sized
erosions of the metacarpal head, (C) large and deep erosion of the metacarpal head, and (D) inflammatory pannus
with increased vascularity on power Doppler ultrasound in the metatarsal joint.
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Fig. 5. Ultrasonographic findings of tenosynovitis. (A, B) Anechoic fluid accumulation in the sheath of posterior tibial
tendon (longitudinal and transverse scans). (C, D) Hyperechoic synovial proliferation in the sheath of the extensor
digitorum tendons (longitudinal and transverse scans).
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