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= Abstract =

Purpose : To evaluate prospectively the possibility of 99mTc—MDP bone scan to detect
early involvement of peripheral joint in rheumatic arthritis. Materials and Methods : 588
joints in 42 patients with rheumatic arthritis, whole body bone scan with 99mTc-MDP and
static bone scan of multiple joints of extremities(Wrist & Ankle) were done. Additionally,
in 24 patients with positive rheumatic factor is compared. Results : The overall sensitivity
and specificity of bone scan based on physical findings are 76.2% and 85.2%, respectively.
The sensitivity and specificity of radiographic finding based on physical findings are 37.
6% and 84%, respectively.

In 24 patients with positive rheumatic factor, the sensitivity and specificity of bone scan
based on physical findings are 71.7% and 84%, respectively. The sensitivity and specificity
of radiographic finding based on physical findings are 54.5% and 87.4% respectively.
Conclusion : The bone scintigraphy is more sensitive than radiograph, may antedate the
development of physical finding, regardness of positive rheumatic factor. We conclude
that bone scintigraphy with 99mTc~MDP is a valuable tool in the prediction of early joint

involvement and evaluation of rheumatic arthritic activity in rheumatic arthritis.
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Frupe] 2y P 35-50 Al9] ofz}ellA] &
Wale v So)A oty gl AAAges,
ol el W 453 Aol FulelA A
AT 05-2.1% & 2 A=2 EF ARor}.
okl WA BHe I ARE A
747 )& &3 B X- A HAE 2 9
S50 got. 2oy WH HF Y FAT
3 2L AR whE FAAd o] ol IF
Ayo] Ao] 1 27k glom, X-4 A4 o
A 27) Frbelzg FULIAE BT o4
Zo] glxz, wlo] "X AYP= Aol Aof 4
F319) Wi 9 BohEE, 9 YT B
ng ol AR 27 Frigay 949 A
ol A" AApuyeldt & & i
Desaulniers et al (1974)& %“mTc-polyph-
Osphate% o) g-3}e] F Aqle] FulelAA A

g BRI WY WHe) $7E Balshed £
s Bl vl glem, o] F 2id o
72 o] Ao o3 F 220) H4 Aske] 2
st Akt dolhed 83 e
#3}5ic} (Bekermane ef of, 1975; Ganant ef
al, 1975), B3 F 2L Foteay B e
H5 % 9 ol 254 U AL F A%E 3
7hehedl o3& Bslsiv} (Dick efal, 1970).

ol AREL ola AR A B A, X- A B
A AR AR A Al Al Rsle] olE
A3t Bdz Foigay QR W A
e} 2] 97 1o Az R B Be)
=5 vast & 2709 4 89S Lol
A syl mE WY Fols QR P 4
2 gojucl Hze) BARE Hrbskuat sjieh
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1998 4-9E] 8UAlolef vhiy IHFE
F4E Y 32 4937 F 0|F JFulelE &
3 o] A ek71E) (Ropes et of, 1959) vz} At
" 427% oz Fgic) 3] 432 16 4]

] 89AI7IA R (S 49 A1), I3} 32, @A}
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MDP 800 MBqE A% &4} & /423 8|7}
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F AN FARYE 588 BAHPT o] F o)FhA
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A A AL 5T e Ry, X-4
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Table 1. Numbérs of specific joint involvement of physical findings, bone scan, and X-ray
in 42 patients with rheumatic arthritis

i B
Joint Pysical one X-ray
Finding Scan
Rt. 9 3 2
Shoulder Lt. 13 4 3
‘ Rt. 11 9 5
Elbow Lt. 11 g 7
, Rt. 15 » 24 17
Wrist ' Lt. 14 24 16
Rt. 24 27 18
Hand Lt. 25 29 19
Rt. 20 11 7
Knee Lt. 21 12 7
Rt. 11 16 9
Ankle Lt. 13 20 9
Rt. 3 8 9
Foot Lt. 4 10 8
194 206 136
Total (33%) (35%) (23%)
Table 2. Comparison with physical finding and bone scan
Physical Physical Physical Physical
Joint Finding(+) Finding(-) Finding(+) Finding(-)
Bone Scan(-) Bone Scan(+) Bone Scan(+) Bone Scan{(-)
Rt. 6 1 3 34
Shoulder Lt. 9 1 4 31
Rt. 4 2 7 30
Elbow Lt 4 2 7 30
. Rt. 1 10 16 15
Wrist Lt. 1 10 16 15
Rt. 2 5 24 10
Hand Lt, 1 5 22 11
Knee Rt. 6 1 12 21
Lt. 7 0 11 23
Rt. 3 5 11 23
Ankle Lt. 2 7 8 25
Rt. 0 4 4 34
Foot Lt. 0 5 3 34

Total 46(7.8%) 58(9.8%) 148(25.1%) 336(57.1%)
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71ELR 35S W F 279 dUEE 76.2%,
Eo|%= 85.3% Qvt (Table 2, 4). o84 Ha}
o} A X-A HA vaA] o) g HAAY A
olglen} X~ 4 AHAAeME 422 Yehd A3
= 121 94 (205%), o133 HAAE -24delgl
o) X-A AApeA Fgoz vehd A4 63
P} (10.7%). FF oA 3 2 $42
2 Jehd A 2t 739 (12.4%) 9 331
WA} (56.2%). wekA X- Al FALe] ol
9 Bo)lex Z}7} 37.6%, 84% itk (Table 3,
4). 5833 H9] F F 27 ol X~ A
AANAE S22 Yehd A9t 11538 Y
I (19.5%) (Figure. 2), X— A ZA ol A= k4
ojuf F 2 E LR Yehd S A
32 /A (5%) EHABIGAL, I BF JHR
BAE At 913 (156.4%), BF 2R
HAE A= 350AAE (59.5%) Jebde) &
AN I F o 5% oM F 207 X- A HAAt
7} AsHE 24E 29 427 xR F 27)
ZAo] gleolE Bk WY Fulga A}
189 oA AAF Wgjelgz, 247 (57.1%) A
oz eyt A 34 4279 F4 B3
Fobel2 Qdzl Aol 99 249E djAoR

o] AL, F 2 23 ¥ X-A AAAHAE
Bl A, o] F o)A A 1089 (32,
1%), Z 290 126 ¥4 (37.5%), 283 4 X-
A AALdA 100 FH (29.7%) oA FAH2E
elton], & 2¢ dulx gl Bolxi= 747} 71,
6%, 85.6% 3L, XAl 7] dRlE 9 Jol=g
247} 54.8%, 87.4%2 Jele} (Table 5, 6). &
4273 BAeA Fubel ket 2A|gle] Yeld
W duE 9 Solx9} vlud 3¢, vt F3)
B F 270] X-4 AR gz 87 ¥
< A3E 2.
| &

Folel2ay WA APH e x| 2
AL Adlsls v oy dFAF =T 1967
J omTc o] {02 A 3-9)0) Feofof AgHl
o1F WL AAEel 2 Fopel2 WA o
T F 2= A7) 929v) (Alarcon-Segovia
et af, 1967; McCarthy ef o/, 1970; Brook &
Corbett, 1977). F7lel2A B Q3R A
59 B34 A=E Frlshedl ol o) 24

B2E =2 $EAAE (motion limitation),

Table 3. Comparison with physical finding and X-ray

Physical Physical Physical Physical
Joint Finding(+) Finding(-) Finding(+) Finding(-)
Bone Scan(-) Bone Scan(+) Bone Scan(+) Bone Scan(-)
Rt. 8 1 0 33
Shoulder Lt 12 9 0 97
Rt. 9 3 2 27
Elbow 14 5 1 5 30
. Rt. 7 8 8 18
Wrist Lt. 7 8 7 20
Rt. 11 6 13 12
Hand Lt. 12 6 13 11
Kne Rt. 15 3 6 20
© Lt. 15 2 7 20
Rt. 10 6 9 23
Ankle Lt. 9 6 3 24
Rt. 0 6 4 33
Foot Lt. 1 5 3 33
Total 46(7.8%) 58(9.8%) 148(25.1%) 336(57.1%)
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Table 4. Sensitivity & specificity of bone scan and X-ray

Physical Finding

Methods . Sensitivity (%) Specificity (%)
Bone Scan
+ 148 46 76.2 37.6
- 58 336 :
X-ray
+ 73 59 85.2 84
- 121 331

Table 5. Results of joint involvement in patients with positive rheumatic factor(n=24)

. Pysical
Joint T Bone Scan X-ray
Finding
Rt. 4 0 2
Shoulder Lt. - 1 3
Rt. 6 4 3
Elbow Lt 7 5 4
. Rt. 9 17 13
Wrist Lt. 9 18 12
Rt. 14 14 14
Hand Lt. 14 15 14
K Rt. 11 7 5
nee Lt. 12 8 4
Rt. 6 10 7
Ankle Lt. 7 13 7
Rt. 2 7 6
Foot Lt. 2 7 6
Total 108(32.1%) 126(37.5%) 100(29.7%)

Table 6. Sensitivity & specificity of bone scan and X-ray in patients with positive
rheumatic factor(n=24)

Physical Finding
Methods Sensitivity (%) Specificity (%)
+ p—

Bone Scan

+ 81 38 71.6 54.8
- 32 191

X-ray
+ 62 28 85.6 87.4

- 51 195
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Figure 1. A 36-Y~-O woman with 3-year history of polyarthralgia.
A. typical, multiple, medium-sized joint involvement on whole body bone scan.

B. specific localized tracer uptake around the left wrist joint, and some of MP

& PIP joints of both hands on spot bone scan.
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C. generalized osteoporosis and superficial erosion of carpal bones and metacarpal heads
of both hands, with irregular shape and joint space narrowing, on X-ray film.
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Figure 2. A 51-Y-O woman with polyarthralgia for several months.
A. asymmetric intense tracer uptake around both wrists joints, most of the MP
joints & PIP joints, on spot bone scan.
B. no abnormality on X-ray films,
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AEAA (neck stiffness), #3271} (joint size)
& Ve R s o] AR ¥R Y
Fajokel {2} A& o)Foj Ao} s, =JF AL
A7} 2317} wol 54 ARE Hdsled W
AgAe] slv} (Park eral, 1977). Flel2A #
AdeA] - wwA] ®mTe—phosphate o &
A&7 golu)l ZA102 ol BFY 1 24
g 53 57k, F 32A| SR Te o] A5
7} o]Fofx|= o g A gltd (Dick & o/
1970; Bekermane ef a/, 1975). Dick <& #7}
g2 B g3k Aoll A 9nTe & 24 FARE F
AA A e& FAste] A4 dxio frest
A Sk Q5e-& R & vk sle} (Dick e
al, 1970). webx F wAle] SUtR, o)abHel &
Aol kst fA 4 9 dFs) vile] §
AE A EA e U @kl XA o))
gl F A=k (bone mass)©] FFLEo] FAHF9Y
o] AukAel Fehgge] FukElvl. A5 o5
F 20 F AFTE o) FAR Foll 2 X-A
ZAAA Yehs 2dEelet & 4 Al =
3wl ohid A AR} A 2] EA 9l &
2oz = g4 (osteoblastic activity)
& A2 FA F93 S FMA 23]
B A3 FE5E A = v (Kennedy
& Lindsay, 1977; Coats efa/, 1975; Kennedy
et al, 1979). & A= T4 A&7k
F 4902 34 X- 4 24N 7P EF A
< WA F99) FohEFelgich Fobelagd 44
dellA] Fwlghe X- 4l 5‘—74’“ Z7)e) Yehb=
71 E3 2o gyA glem ey HA
(peripheral joint) 5 ¥ ¥ WdE5@4-& £8 3
Wil F 204 ASA A AFHSAE Beld
(Mottonen efa/, 1986). Mottonen efa/ (1986)
2 F Rk o], F 2 Y bR
A2z dx" FAE 7R ek _‘_—7-]_03
ot Azlze] dFelA =
7 Eolwl 7S el X
= g} dx" 21-E Bl ey B ooy
A T2 Fulite] A== A

by

) 270 7} (visual scintigraphic assessment)
2] Bo|xs} oIEg ol F87 2de)w)
SLE 4= 9l Aelrh Pitt ef of (1986) ﬂli
X- A Ax A F vt 270] BBERE F
Aol eptz] k& 73 °5]€4 olzj’t H9+=
”]%E*é erzé
5—1""4 ‘%‘“4-4 Z“sg
“]"’} Kl "]—‘?'—% 5T e ¥
A "x’ ghehs AR E JrlElL oAt 4
d7 A74E (erythrocyte sedimentation
rate), W18, ¥ C-ul-&d¥ (C-reactive
protein), 3 Clg7} 9.2 (Duthie & o,
1957; Teitsson eral, 1984), ©] & 713 dz) A}
5= A2 Frbes JALEA, ARbEe] o
Foll A Fulelx I} kel $AE FAeR
dulzel 5o|=E ol Ax, Frfels Qape}
FAIge] AL s g Bo|x e nlsxgt 4
A= 54-7‘6—5]01 Wule] 45 0 BEA oJHE ¥
@ah=d & 2 #7) Al Kkl felela
A _.,].xéoﬂ_,] A Hia:h;ﬂ 32 A Hoﬂ qﬁ} x—l.:zg]l-z'ﬂ-
712 ob2l x| glz] At AAES
Desaulniers ef o/ (1974)°] A3 vpbgs} zdo]
o] nlH A ez AL FiEe] A, #
A9 e] Wale A3t A3 Sk A-E A
o] FAxte| Fte] dA]slelE Wl ko= 3
ek 2=y v vk AFE e A
S5 AL F 2ellA v fBAe] fofsh
WA S e A5 A F AR E i

5o) wrissiglon 53 & ¥ AL A%
o] P, AL FAHL FalAloA Rt 753
W Aox o] Bule]2Ay wHode] oAl A
$, A4 F 20 8 8 ope} FAAE HiE
A e Aow Azt F 20 P
& 20 6?42.4 (35.8%) 2 o]&H8 A4 & X- A

o8 Halell A& 194 4 (32.
9%), X-4 7&4011/«%-‘:— 136 94 (23%)% el
vjaste] 27k 2.1%, 9.9% o & 244
2ok, a8y Z AQe o] @ Wz,
e A9 o)dA] AHalR )

=
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H ojglo] gy AR s S A
AR 273} ZHdo] o|H Rt o’ A4 W
¥ whge g (alternative method) Ga-67
A FL 9oTe-IgG 20 Y 9oTe- WYL X
A T AL o 522 dR=EE =4 4+ 9+
(Pitt ef o/, 1986; Berna ef a/, 1992; De Bois
et al, 1992). AAE 2] A7-A o3 HAAE 7
TOE F F A9 dMEE 76.2% 2A A7)
2] (1983)¢] QA7-el] 27t & 239 AHE 71%,
Weissberg ef o/ (1978)¢] 68% ¢} ¥]52@ A&
95 Aok Y X- 4 A usE
wokoy Beln: F 207 wiksle] 72} 84%,
85.2% 2 vebstctl. o3t dTtelA] #xle] 9F
3 4 v el A1) gl 27 FrlEx
A4 B0l X- A FHALe] dREE R39E A
22 FExch A8Heg, Fulelad QR
AN B 2B BLPE 7] Bl goIA
o184 ZAlsh % AE £E Jehd B b of
Yeh oRE 3 EolEsk X- 4 FApRc BF E
o} 27) WA shedl e WA Akl E
& F slglen, 53] 22 wa-g AEY A% o
B Eg8 230 =3 94 Fohex Q8 @
e Pae] 47 U 27N 2 E4E A
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[ o oX r

2 9

19983 4928 847} <k 570497 cpity
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U5 R U 4F3F9E A7 99 3 W
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Artelde 7 2 gl A F9e] TR, 45 o
HIEAT 270 e A YR A3
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2, B v, B £ FopEE, B9
dz= 3 9 97 e Sol 2 A
ofdow BAscl F A0 BEAE F-o)
e FAH7E FoHEY A AR
2] A7 X3 71 ASE AR B sl
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A A} 194 FA (33%), T AW 206 FAH
(35%), 28|z #A- X~ FHAA 136 %4
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dlde I A ddSo] P Wit ol
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46 1%L (7.8%), o1 AAL 414
24 F 27604 oz Jehd A9 583
Aot (9.8%). ¥F B4 <oz el
3 A= 148 BT (25.1%), BF Ao
vehd A= 336 T (57.1%). )3 A
AFE 78R S-S v F 209 duEE 76,
2% %3, Bo|EE 85.2% givt. o)A HAe} @
A X-A AL vl o3 A} ekdelgle.
v X- A AN AL Jehd A 121
A (205%), o)A HAMF S0y X-
A Aol PPz vEld A= 63 8
(10.7%). & BFolA ok 2 S22 ehd

$= 2zt 733" (12.4%), 331 A gt (56.
2%). wetA] X- A HAbe] ofulE gl BolnE
37.6%, 84% c}. & 583 ¢ A9 F F A
el X-A AN E S22 vehd A
S= 1153H YT (195%), X—- 4 AA A=
Feolt F 2NN E R et A=
@A) 3234 (5%)l £yl ¥ 25 k4
o2 #HA% A4 919 (156.4%), BF 24
o7 PAY ASLE 350 B (59.5%)2 vhebk
o} & A4 BH F o 75% A F 2039 X-
A A7) dalshs 2748 25 429 A F
Z27] FAe] sifel= Esln 84 Frlel 9l
A7 187l A A MY oJuliaL, 249 (57.
1%) 9l ooz Jelsieh, A f2) 429 F
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