(7 %)

SZRUEBHEIINTE2E55) 7 A
UFT T T4 DERNESR

#E AN K B

EE SRUBHEICBILZEEIIILY Y F I 71 ORFERFTROEME ZOBRMERIC
DWTEFHE % 1T o 72, ZHIOHEE L TV 5 S EMEBERE 24 B GRIGHE 10 61, BB S B, EREE
BEEF 9B 2R E Lz, BREEBITRIZU T AMOBHERIC L 2 BTS2 OB LA,
REBUEDREEBIENZREERE, BIVREGENIBIKRELFILNI. BHERILZF
BOWMEBIEFFMITE Y 5 BB grade D L7z, RiGHEEE, BRECIIBHERIHEDL DL
FEicEZooh, BRRIFFITIIERERIRZD 2V, WE, WRHE TR BDIORIE LT LM
A5 &7z, Tumor mass staging, fl{# B2-microglobulin i & D ILELTIX, FREFGH O L ORE)S
HOLN, EHFOBEE LGN, REOHENFMATEEL ZE R o, BEMREOKRE GO
i, KGEFRFI10BIZMREL, BEOKEE, SR LOBENIIA, MRI % &0 AMERZH &
ORBIZENITo . RENFREIIESOKRE L Scm’ LETTRTRIETRETH o 7. HHIIRE
TIIEFEOKE EDLL LT, BEORRDISOEEOBESIKE L, FHERETIIREIIBRT 5/
FREORHIZRETH 7. LorL, BALR 46 REDORBUHRZED ) b 32 HFE (69.6%) TEH
VDALY TS TT7 4 TORBYPUTRET, HHEME X BRI|EF O 23 KE (50.0%), B> F5 774
D 22IRE (47.8%) OB ICHB LEL TV .. £V 7L 0 F 7774 3ERUEEHEOETRE
DEFWRE, &5 D tumor burden DEERTMICHEHATH Y, BED QOL DM LEIIFSETHLI AN
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KawneEzohir.

I. #&

SERMBHEIERE TR TAERTHL:
O, BEREEABMEME /2E>oTWwEY, &
R L > TH L 2EBIRIEE IHEOB VERE
ERTHY, BB 2EREECHENEINIE
F O quality of life ¥ & LK T &€ 5. £RUE

i

* R KFEEFIE —HEREFHE
Zft 7% 9HF 148
B¥BEEft 711 B2H
BURIGER %G | REHKHX KA 6-11-1 (B 143)
R KFEFIE —BEHRESEHE
EHEA K Z

(B[EZ 33: 33-47, 1996)

MR IR EE R BB LY, U
¥ AMIRHETE (interstitial pattern) & 45 Ei M4 E
(nodular pattern) IZK X { ZH & h 52, EHENHE
BREOBRED XBE IEH THDH, M
HIEDS S 72 6T BEAD, VbW S punched-out
lesion (KK SINBBEEWRETH), UIAM
REMEOATIHECERBELETHI L%
WEELLNTWAS, BYYFIT T4 T
HMDP) 3£ 5% —BIRFETEZFEIDH 2
D, ZEUBHEDERETIEFTEEZET S
WARRKBEHBLE LTHEINSE Z LA LITLIED
n, BHE X BEREICBERTRERIIENE S
N5, S LIREFEEIMES, LIZLIZkE
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W) EMRE LBV TOREER LD 5, BlZBWT, T OFRERIC L 2 BROMEL %
—7, by U7 A COTICN IO RA & LT, DO EICEBL, SREEHECCHETA S
1971 FICAB SN BSTHEEERTH 555, & WL, BREDEGRE, REDFMFK L
BEHEMMRA L L COBRRECHTILALTETE LTEHTIRZWhEER . BXHIRE, v
D, BREESORBIEDH, REEEEOHIN, kR YFTT7 4 LOHE, MEFY, FEEN R
NZHTREFENEHIEICE L T AR HRE S PODEZENMR AR, TOBKNERLZD
NTWVESI, ERIFLRBO VT ARTEE TeDOTHRET 5.

Table 1A Summary of untreated cases

Clinical ~ M-protein (g/dl) Serum Ca?* Bone lesion B2MG
Coplin  Aguieo stage* (type) Hb (g/dl) (corrected, mg/dl) (scale)** (mg/L)***
1. 67/F 1A IeG-x 44 10.1 8.7 scale 0 23
2. SS/F IIA IgA-L 35 12.8 8.6 scale 0 2.2
3. 79/F ITA IgA-x 2.7 8.6 9.1 scale 2 2.1
4. 62/M I A IgG-x 7.3 84 9.1 scale 0 4.6
5. 62/M I A IgG-x 6.1 11.2 9.0 scale 3 20
6. 66/F 1A IgA-x 9.3 8.8 15.3 scale 3 5.8
7. 64/F A IgG-x 7.1 10.1 8.7 scale 2 2.1
8. 69/M 1A IgA-A 8.8 59 10.1 scale 1 12.0
9. 56/F I A IgA-L 6.5 15.0 109 scale 0 7.1
10. 52/IM ImA non-secretory 11.9 8.4 scale 3 1.7

* Clinical staging system (Durie & Salmon)'?
** scale 0: normal bones, scale 1: osteoporosis, scale 2: lytic bone lesions, scale 3: extensive skeletal destruction
and major fractures (Durie & Salmon)'?
*** serum beta2-microglobulin

Table 1B Summary of relapsed cases and follow-up cases after initial treatment

Initial clinical stage* M-protein (g/dl) Hb (g/dl) Serum Ca?* B2MG
(follow-up period) type (initial) (corrected, mg/dl) (mg/L)**

Case No.  Age/Sex

11 79/M I A 3yr) IgA-x 39(54) 7.6 94 4.6
12. 60/M IITA (2yr) IgG-A 4.8(74) 10.2 10.8 29
13. 71/™M A (Syr) IgG-A 5.4 (7.8) 10.9 9.8 39
14. 81/M A (3yr) IgA-x- 5.8 (6.0) 9.2 94 73
15. 69/F I A (3yr) IgG-x 6.4 (8.2) 10.0 10.1 5.1
16. 62/F I A (7yr) IgG-A 0.9 (7.0) 12.3 8.8 1.7
17. 67/F A (12yr.) IgA-x 0.3 (5.6) 11.4 8.6 1.3
18. 73/F I A 8yr) IgG-x 0.9 (44) 12.1 8.6 1.6
19. 76/M IIA (1yr) IgA-A 0.1 (4.4) 11.6 9.0 20
20. 75M IIB (1yr) IgG-x 14 (5.1) 8.0 8.6 50
21. 56M IIA (4yr) IgG-x 1.9 (4.5) 12.9 8.9 2.2
22. 58/M III' A (6 mo.) IgG-A 7.7 (16.2) 10.7 9.2 29
23, 58M I A (2yr.) IgA-x 3.6(8.2) 11.0 10.3 20
24. 74M IIITA (3yr) IgG-x 2.3 (7.5) 11.5 9.4 20

Case No. 11-15: Relapsed cases, Case No. 16-24: Follow-up cases (complete response or partial response)
* Clinical staging system (Durie & Salmon)'?
** Serum beta2-microglobulin
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II. WRLUHE

1. MRS

19936 A LN 1995F 6 BD2EMIIEH S
VLY UFTTT7 4 kT L, BHENH LV
TERAERIC L ) BHOME L TV 5 SR EH
fE B 24 B GRIGHEB] 10 B, BHBIS B, G#E
HAZBEIREG o 61, B 1461, K106, £
#552-81 3%, T3 65.9 %) AAFR & L7z, Table
1A WZKEFEB] 10 BIOBRKRFRS, MERERTR,
B XBATRE/R L. 72, Table 1B \[ZFHH) 5
Bl, BB 9 BFIOMRKKFE, FABBREHH,
MBAREF R 2R L7z, BRERS, BLUEX#H
Ft RO ¥ % iL Durie & Salmon D4 4H? 12 & o 7z,
2. /5 &

) £BY VLY UVFTFIT4
'Tl-chloride 111 MBq % #Ef%, 105K L0,
LHOFRIE T RGE L7z, HH L% EBIX SNC-
S00R (BEREFTH) T, KT F NV F -G HEE
YA EREL, WEZAVF—T 1Y
1276 BX U 167keV D2 ¥ — 2 IZFNFN 20%
DAY FUREZRELL. HFE<Y I 2 A
1024X256, A% ¥ V#EE L 20 cm/min & L 7-.
ARy MEIZFRIEEICT, BEHEBE L.

2) BHY)VILYUFT T T 4 O

FNVILTUFTTT7 4 OREREEMEIZ 2 2D
BHEHEICL > THEL, AEEZRLLOEE
HEFL L.
BHERTROBREIRBICAVL Y740
BFHEXBOZALF 2K, BEAHOMER
WOREAKEVEDHE2 L, fEEINbEHE
DRI LY 5 BB grade 8 L 72 (Fig. 1).
EHETE S BHERLZROT, RIEHETH
& #8350 % photon deficient area & 72 % b D % grade
0, MR CHEDIRVIEEDAD S D% grade 1,
ME OB Z, HEETIREREE, LFDHE
HWaxBD5LD% grade 2, TBHF (FHE, ME,
BFREEEK, KREEAM OEZ2RO5b0%
grade 3, BB BFDOAL LT U EORMB 2RO 5
D% graded & L7:.

VYL YFTT T4 ERETORKER
DIEE, S LRELOEEICOVT, M EH
B, NESOYVRE, MENNV Y LME, WE
B2-microglobulin fE% #§#E &£ ¥ %, tumor mass
staging (Alexanian 73 38)" & DBELRIZO WV TER
REREES] 1 B L IEDWEID 1 Bl & KR < 22 Bl & &
SELT, BHBHED grade & DREEZRET L
2. &6, BEE L ZOEEL ICEEOHELS
b, Tk, GEHRETRETLEIATVSM
& B2-microglobulin {419 & grade 53 & D&
EREEREES 1 FIE R 23 BITRET L 7.

FRBMIRZE TOREEBOFEAERS I,
FFEFBEDLVIEENUEOREER L (++):
intense uptake, 5, K OREHMAR L 0 E£EH
e, BREERLED ) 55D % (+): mild up-
take, EEEROIBRAHEE % b DId (—): not de-
tectable & L 7z.

FRIBMIRZE DR EEIZ DWW TIIRIBHEB 2 3%
ELT, EBOKESLOBELRST L. BE
DKE ST XHCT 721 MRI 25, B (V)
=aXbXcX /6 (cm?) (a: RAEIE THORKALE, b:
BREICEXRT 2 EEE, A 74 AHXE)® &
DEHL, YVILY Y FT57 188G TOH
HEEIC DWW, HERHE L EEOKE S ENH
EORE L. £/, MRLCT, BY Y F7 7
7 4 THRESNREMERE 6 FELFRE L
T, FVILY U FTI74, BMXBIREL &
VBV Y FI 574 FTNFROREFEL KD
S HIZRBBRED ) LARIGEVIEREILD
WTHRHFER EDBEIZOWTRET L. FHER
FIZDOWTIIHER L Z N DA DI, R
HOME, BEOKE SLOEEIZDOWTRETL
7.

3) SRUEHEOEREDOHER

EROBEME X &L, HES (E@m, §
), S, Mase, PEHE (&2 41), WIIEES
LOITE, BREE, MR (&2 5m) 2EE
Wik L L.

BREDOHERIIEF DHME X #F2 &EAKIZ,
XHCTTERBLEEBERLZDLbD, I/
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riea

r1@24

«1@24 *10824 <1824

Grade 0O Grade 1 Grade 2 Grade 3 Grade 4
Fig. 1 Grading of diffuse bone marrow uptake according to the skeletal distribution in whole
body 2*'T1 scintigraphy; Grade 0: no skeletal visualization (photon-deficient area
within the sternum), Grade 1: faint sternal visualization only, Grade 2: faint
visualization of sacroiliac joint and ischial tuberosity (indicated with arrows), Grade 3:
visualization of axial skeleton, Grade 4: visualization of axial skeleton and limbs.
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MR CTRRB LEEEZ W IR R
FEFHEBE LTROONLHAZFE10mm L L
DLDERBEERED & L7,

BT rF 7T 7 141% P Tc-HMDP (hydroxy-me-
thylene diphosphonate) 740 MBq % ##{¥f%, 3-4 k¥
BI#ICIRIZ L7z, 251813 SNC-500R (BEH[E
T # v, ARy MRIIIEZ RV -5 R
BET Y X — % & %FE L7z ZLC-7500 (Siemens 11 5Y)
THERGE L. BXBEBEBIVEL v F75741%
ZNEN 2 BOBEHRRIEIC & - THI 4 IC5Ffli L
7-.

X # CT 3B E B L VELHOERRE
fTo7:. MRIIZ 1.5tesla DBIEEEEE % V>, SE
ET1 BLO T2 ARG EERIC, PRIHINHIE,
Gd-DTPA &R BEFA L7C. KRiGHEH 10 BT
2B Ko T 5o S BEHETRISO MRI % #f% L
2. FOMOEAIZBENTD, B XHETIIIER
LZGDo B fcy )7Ly v F 7574 TR
BHOREEB Y IDOIGEIE, EHICXMBCT
& %\ MRI ZBINAETT LHERR L 7. RIGHES
IZBWTIE, Mk 21 HE1R, BOHE 60 HEMR, FEHE SO
HEAR, fLHE 20 HEAR, Bt 151 HEfK, B8 2, BHE 2,
MR 7 A% MRI T, JEZE 1, ke, BREZ&
CHEE 8 Bl% X 4% CT TEIZEL /.

= =R

1. ZRUEWEHBICEEI ) VLSV F
TT7 1k fTo AR, REEBHRE, O U
FAMDEHER LB L BN L BERIBHDO AL
DERELE, © REEOREERHIEM LR
RERE, @ L#HLERMBICREUHOREE
BafE ) REMOIEICHETEETH- 7. BiE
BB 126, REEEEZ6 6, RaRI3

II1.
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BT, BEEERBREIDLRVIDIFITHo7:. F
WHE 10 BIF, 3FIZEARDERIEREDO LD
FREEET, B XHRIEET, MRITHR
BUREEZROONT, T EAUOERET DK
TEELTWw, o 7 i, BREERELS
B, 50 02BN EHEF MR, MEFOHH %
2O, LBPORBBOEREERLZOLRER
THol:. BEBIOS FIF 3FIERIELET,
REEFMLBEEPEAETN16ITH 7. £
BEREGTIIREERR, REEIZO 2, o7,

BRIERIC L 2 B OMIBIIKGEDS, FHBRE
TIZEBIT grade 2 LLETdH - 7225, ZBEREH
TiX 9B, grade 0 A% 3 5, grade 1 %3 {5, grade
27051 %, grade3 22 BITHo 7. FBERAEFIT
grade3 2 2L 2fl0FKBEEDI L, 18]
EERICEBRARO SR o 1 Bl LR
ERTHR 6 ARREFT, EMEHIIREN
D 50% LATFIIE T LTH D, partial response & B
FREJIZHIE S N/zhS, 2B 1gGTgdl LE%1R-
TWwWilTho 7.

2. BRI D grade 5 L IRE, £5H D tumor

mass & O BEE

Alexanian D5 #H1Z £ 5 tumor mass staging'? |2
0 S B ES TR < 22 B,
high tumor mass (H) # 6, intermediate tumor
mass (I) # 8 #, low tumor mass (L) &¥ 8 B2 51
ANtz BHFVILYYFTS T 1 OBEHE
DIEEIX, HETIZ 6 FIH 3 BIAS grade 4 5O,
2 BIHS grade 3 TH o7z, 1ETIE 8 HIF 1 FIA
grade 4, 3 %% grade 3, 4 7% grade 2 Td - 7-.
1B Tgrade2 Tho7z 4Pl HRFME
BBIRE 7. LB T3 8 Bl 3 B4 grade
0, 2 A% grade 1, 2 B2 grade 2, 1 2% grade 3

Table 2 A comparison between grading of diffuse bone marrow visualization
and estimated tumor mass (Alexanian)'?

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
High tumor mass (n=6) 0 0 1(1) 2() 3(2)
Intermediate tumor mass (5 =38) 0 0 4(4) 3 1
Low tumor mass (n=28) 3 2 2 1 0

(n=22) ( ):cases with focal lesions
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T, REMEBRECLIREERLZOLLD
$%edo7:. LETgrade3 Tho/z1HliX 14
%ISR % 228072 (Table 2).

Grade 473§ & [L#& B2-microglobulin fE & D EIFFR
i¥, grade 2 & grade 4 DT p<0.01, grade 2 &
grade 3 ORI T p<0.05 THEIIMAEZL RO
%, grade 4 & grade 3 D TR EEE RO %L
o7z (tIRFE) (Fig. 2).

3. BREMHREOKRIEEIIOWVT

RIGHE 109, X# CT, MRI 2 CEHFDOK &
SOMER TS REMHREIL 3T HET, BHD

A ——
[NST ][ P<d.0s ]

o O
&
B
= 10—
]
-
-
3
a
°
™ -
g 8
3
E

O
T s+ o
[
3 o &
A ]
: ° oD
©w

e} %3 @ ©
O
Grade 4 | Grade 3 | Grade 2 | Grade 1 | Grade 0
n =4 n =6 n =8 n =2 n =3

6.88 + 299 4.35+2.18 231 +0.62 200 *0.00 1.53 *0.17

Fig. 2 Correlation between serum beta2 microglobulin
level and scintigraphic gradings. Serum beta2
microglobulin level showed significant difference
between Grade 2 and Grade 3 (p<0.05), Grade 2
and Grade 4 (p<0.01).

33 % 1 5 (1996)

K& %13 36.60~0.47 cm® Tdh o 7= (Fig. 3). &F
YYUITLYYFTTT 4T 299K% (80.5%) TH
FEETRD. RETETH - LR/FREIR
0.57 cm?® (1.5X0.6 X1.2cm) T, HatkDIRZEHEIZIR
B+ ARETH-7. 5cm® LEDREIETT
BHEATETH -7, 5cm’ KiliD 14 FREPIR
HAEETH oD 5 FE (35.7%) DA TH -
72. 10em® LED 135FEIZTRT (++) DEMZ
EL7Z 10cm® LT Th (++) DEEZEL 4
R, K, BRBEBIUHERETH-
72,

FKEEF 10T BVTRO6R/E(BY ¥
FII7 1 GEMEREEED) T, 255 Y
YA VFTTT 4T IRIFRE (69.6%) VIR S
Nz, ZhuaxtlL, BME XB\RE T 23 WK
50.0%), BY > F 5571 Tid 22 K% (47.8%)
PRRHE SN, BD 12FEIIOVWTAHAS L,
F)I LY YF TS5 T 14Tl 6RE (50.0%) D3R
Hahds, BiE X BIRE T 7WE (58.3%),
BYUFTTT7 4TI IRE 91.6%) DRI S
n7:. MEBRELBRVW MRETIRI )T LY
YFTT7 4T 269K (16.5%), HiE X #ifk
HETI6HE @11%), BYYF 7774 TI11HK
2 (32.3%) DR &7z (Table 3). HhE X #
BETHETE R o7 ) 7 LERTYRD,
X # CT, MRI |2 & ) FERR S M- BRBMRE D 46
R RREFELL. Ihbi, %REEL M
B3, B2 BRE 1, LRE 1, M1, KK,
E2RETH 7.

X : not detectable

@® : equal to or more intense uptake than the liver
O : mild uptake, less intense than the liver

20< @000
X x O e
o O ® ® o
%&C%x e} .Cﬂf) ° o e e
[ [ l |
5 10 15 20

Tumor Size (cm?)

(n=37 ,tumor size: 36.6 ~ 0.47)

Fig. 3 Distribution of tumor size with findings on whole body ' Tl scintigraphy in focal

myelomatous lesions.
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Table 3 Comparison of plain radiographs, ®"Tc-HMDP scintigraphy and whole
body %'T1 scintigraphy in the detectability of focal myelomatous lesions

Total lesions Costal lesions* Other lesions
Plain Radiographs 23/46 (50.0%) 7/12 (58.3%) 16/34 (47.1%)
#mTc-HMDP 22/46 (47.8%) 11/12 (91.6%) 11/34 (32.3%)
20IT] chloride 32/46 (69.6%) 6/12 (50.0%) 26/34 (75.5%)

(n=46 total lesions)

*: 3 lesions demonstrated only by bone scintigram were included

@® 33.54
® 23.04

L

~ @ : intense uptake

2.5 O mild uptake

X : not detectable

. 10 o
B °
®
3 .
el o
n
M
]
5 5
3] X
(@]
X
%
X O
Vertebral Posterior Both elements
body element

Fig. 4 Comparison of findings on *'Tl scintigraphy with
tumor location and size in vertebral lesions.

FHOBBUREIX 14KED D, HARIIRE
THLDSHE, TOMeFED 7. HEHEIZHR
BT 2WER, #ED23 %2505 1 /REDAD
RS hi, —F, BAEPTREEET S 6%
T RTHBTEET, Z0) bHED, BRI
BRE$ % 2 W& BidE X 1 TIIERRET
Ho7:H, MRI THER SN, HK - B OWE
WKRA 2WETIIRESIDBKREL, (++) DER
% 2 L7 (Fig. 4).

Iv. EFIER

fEf5 1. Case No.3:79 &%, &, stage lIA, IgA-
Ktype
EHE X BBETIIE 10 WHEEHSIBOEE
512 B DRIE % 9 72 (Fig. 5A). MRI (Fig.
5B) TIX, %510 Mgk ICHES 2Lk L-ERTE

L HMEETR 22D 7055, MRERIIERD %
ol B 1R2EHEREIHEEAB LI VULEHES LD
ENIEF L EBER RO BV UFT T
7 4 TOREERIERLFICERTHIZED B D
A THo: (Fig. 5C). &EHFY VI LIV F I35
7 1 %1% (Fig. 5D) \Z THIERALIC—Fk L Tifiv
ERERDD, 1 INIIIREHOERIIED L
Moz, BIHERZI S A BT O BET#RERST (50
Gy) DA T, MiEIgAld 2.7 g/dl »5H 1.1 g/dl 12
BTL, HEBEOHEEL, AREiEMmInL.
OBETOY ) ILY > F 7574 TREFOR
FERIZOT, WE, WHRETORVERE
BOBLDATH o7 (Fig. 5SE). TDZ &, KIE
BT I3 KER S DRERE LR\ BRIG L 7o REE A
FLoTWARILERBELTVEbDEEZLN
1z,

fEfI 2. Case No.5:62 5%, B, stage llIA,

IgG-x type

FINEE) EMERESZHORB L ko7,
HAE X BETIIN B ICEEERE, $£3
MMEMEAR DT R B, VI LYV F T T
74 T\3h LKE, WE, G8HE, Wk, WEA
BICREEE RO (Fig. 6A). B F7 7
74 TR ERBERIC—BLT) ¥ VIROEEER
& LERRaIME T ORI — = A7 % 20 7 (Fig. 6B).
MRIT (ZHIHE DR B IR H 9 TdH - 7 (Fig.
6C). EHYNVILYUF T 74 TIEE 10 Mk
MR IBRT T 5/ MRED I TEETH o 7207,
HAEIZRB T 2/ MNREIIREEBECTH - 2. O
FAMDOBEIHIL grade 2, RIFERTI LFF L
7-.
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Fig. 5 Patient No. 3. A 79-yr-old woman, clinical stage IIA, IgA-Kktype. A: Plain radiograph showing loss of pedicle in the
right side of 10th thoracic vertebra (arrow) and compression fracture of 12th thoracic vertebra. B: Sagittal section of
T1-weighted MR imaging reveals focal myelomatous lesion located in the posterior element of 10th thoracic
vertebra and spinal cord compression at the level. C: ™Tc-HMDP bone scintigraphy showing abnormal increased
uptakes at 10th and 12th thoracic vertebra. D: Whole body 2*'TI scintigraphy demonstrates abnornal uptake
corresponding with focal lesions. Note more pronounced tumor extent than plain radiograph or bone scan shows. E:
After local radiotherapy, whole body **'T1 scintigraphy reveals no focal abnormality. Serum M-proteins that
indicated 2.7 g/dl before treatment fell off to 1.1 g/d/. This indicates that tumor distribution in this patient is
predominantly confined to focal lesions.
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fEf5] 3. Case No. 6 : 65 #%, Mk, stage IIIA,
IgA-Atype

B UFTT7 1 (Fig. 7A) CIIMBICREE

BERD, AEBICVTFAROERTNELYET S

A%, hotskull L DEFIIRETH L. £EHFXH

£ CI3FEE &2 punched out, HRIE BT EAD

», EHEOBREORGIAONE»r o7, &5

::g(n
a‘g@%«;

Fig. 6 Patient No. 5. A 62-yr-old man, clincal stage I1IA, IgG-x

type. A: Whole body ®'TI scintigraphy demonstrates
focal uptakes at right humerus, sternum, right clavicula,
thoracic spine and sacrum, (indicated with arrows). B:
9#mTc-HMDP bone scintigraphy shows ring-like uptake
at proximal in the right humerus and irregularity at upper
thoracic vertebra. C: Contrast enhanced MRI with fat
suppression reveals focal lesions confined to 3rd thoracic
vertebral body and spinous process of 10th.

¥ L vF 5574 (Fig. 7B) TIIFETALR
GRECINZ, EHMEHETREERLZY, UK
WKRAVEAMOBHEEH AR (REE). B
HE X BETIIREOEMIPRETH S5, MRI
TIX%E 2 EHEMES B L UREREY O B ERT
Bk B 7z (Fig. 7C). EHEME% <, 4 AKIC
EHOFHIEVHM X BETOHL, IR o1
(Fig. 7D).
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Fig. 7 Patient No. 6. A 65-yr-old woman, stage II1A, IgA-k type. A: *"Tc-HMDP bone
scintigraphy shows focal increased uptakes in the ribs and lower lumbar spine. Diffuse
increased calvarial uptakes is noted. B: Whole body ' Tl scintigraphy shows entire
skeletal visualization and focal abnormal uptakes corresponding to parietal mass
lesion, right rib and upper cervical spine. C: Conventional radiograph shows no
abnormality in the cervical spine (left side). T2-weighted MR image demonstrates
focal myelomatous lesion expanding to posterior in the lamina of 2nd cervical spine
(right side). D: Plain radiograph shows no osteolytic lesions in the femur (left side).
However, extensive bone destructions are apparent four months later (right side).
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V. & =B

1. ZRMBBEOEREDREICE T2
VLY FTFT7 1 DERNESR

fEk, BEMIEOBHEEIIHME XBEICLoT
FMINTEL, BEITBREORSS, BEH
b, B L& LETHLY, BHESD
79.2% ICEDHOLNDEEENRTWE®, X # CT,
MRI (T HME X BB LB LIGE, L /NE
EORUHITRET, RIEFIENS. ZRUEEMN
JE\ZBWTHFAOBmENHA I NS0, Ef
BAOHME X ETHBE TR LD X#HCT X
WBRENOERBLEBER L L) 5.
72, MRIGERENICRE T 2mE 2T 2L
AEEET, BAMIHER L EROMBICERTY
B, BB X BEILE I L TEN S BEEE b
O, WL BRI L EREDELR )GV
Lo THEINTLE) ZEDNRETHA.

AH, BXMTIHBTEL o7y ) T L4E
BERO, X#HCT,MRIIZX WHEZRENRE
MIREEDT 46 /LD, 12 REFELL. Thbid
HERARRISEVIFETH o 72, EICHRGICHY
BRI X D L3IV F— D5\ T & ATRER
FREDHRIIIIARFTH 5 ), 1EHER % BiE
X SHRE TR LA WiBERE ORI ICI3E
MEEZD, T2, BEREIEINER % R
LedTnI b rZBThiE, BHEoRLTEL
LETRETHXMHRLY, BEZOLOLIEHET
BET, #UILYYFTS743 L W EEN S
BEfEFEE V5.

FHERZ SHERICIRB T 2/ MRE IR T & %
Mo 72h, HAEBSIIRE R BOIGE IR
BEHTHol:. THIIERPLRELITORID
FEIKREVLDEEZ LN, BEOERRE
BEFIEME X HEREE TR S VRE, LK
HERHES - BRSSO EDER N IZL Y
R LEE. FHEOKR AT TOEMR,
AMBRIZ L A EMEBEDREREZR LGS, %
HEMASOBRBIENSD Z L3, X # CT,MRI T
DOREEIEL, REFMCEEGEORIRICERL

Z25.

Ly ) LOEEERICHETARFELT
(&, FEHMALD Nat, K*-ATPase &M & & b
W, EENOMRPEEZRFEZERZLATY
22, /iy ) v a3E5®ROMbHrLoDS )T
FUVANEDLDOTHEL, M) bICEHVE
23/ MEEAH O N 5D, HEMRE LM 2
BTY, MRIZBWTH SRMEEHEDORFMR
TIIEIRME CERALELIR LB, EEHFRIT
g Am. O LBy ) 7 AR BESH
WCFIHTA2) 2 CELEEURLEEZS.

JEFNOKRE S ERHBBEDBIFRIZOWT, AL
EREYEES 33 BlEHRE LT, 151-452
MBq ##%5 L, BEOKEZ 7cm? 2EIZL T
GHRICEEEYZDLELTWA, REBFRIZE
BrRI2TEERLNLIRFICIESERERDS
H, BEORMOIII, BEMTONY 2 7S
7Y FOBVHEZ LN, UFANERREORE
EABWEEIE, IMNREOREIZEAF EZEZ
5. F72, WETIXOE, FERE, BT,
B, OB, NBEEFGEICEL, ERERORE
T E B, 4, 5 EX 111 MBqk L7
H, S ECHREFGEERE, ERAERBORED
LREFICEET L EE LIS, 40, delayed
image IIXMRBITLALERETHAH720, HX
MEELEE LIREL 2o 72h, WEFO/NY &
777 FAMET T 5% delayed image % 1B/N¥ 5
ZEIZE D, MEREORBEFERN EOTREMDSH
5. LaLIhiiE, REMRECBITSY )Y
LOFRZHEMIOVWTHL I L TBLEND
5.

EREE X E X BIRE THO 2 L EEHRENR
HONTH, BEYYF7774 TILITLIT false
negative * E35 2 &, REEBEIAOONTD
AR X RET RIS, BERRICZLLS, R
DL ILENEH S N H W EPEH IR TW
%68 S REREHIAZ A osteoclast stimulating factor
(osteoclastic activating factor; OAF) % FRTHIIZEEA
T2 2k, BREMBLORIED®E 2 BHKT
BB MR X B BIRIUTE & BB OIH S h
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72, BOBRBIIBITAARYHEIKE (uncoupling
remodeling)? |25 5 Z EHBEREB DN S. BE
RETWRELYF7I7 74 TCORBIFENLTY
7o, THIZEROIRED L —FT 5D°, MER
RIZRME VAL EREZEH LT VI EAE
EEbhs. L, WEUHOBRETIEY
VOLYYFTTTADEE o TERTH.

ZRUFMEBORBEREORBIZB VT, F
X # R E (bone survey) ICEH TV I L Vv F T T
TAxBRTAIET, BEMIL, LDELDRE
RORIBFTREE 2 5. WEDRLE, WA) DFEZ
D7=0IZiE, X # CT, MRI CORBEILEL %
505, REBMOFEICKEL T, FRICHFHERET
BHEMEEDERAEVREDOIRE, ERBIZEH
EERD.

2. BREETADRBEAOGTME, EHE/N2— LR
KRR, BEEE & DBEES L URRKRHEIC D
WwtT

B, BWHEIZEE planar 8 TIZ Y ) 7 LERE

2ROV, IV E AMOF I3 granulocyte
colony stimulating factor (G-CSF) (2 & % & &t
TLHEREEY, BIHARM 1BV THEDED
HRELHHD, LRUBMWEICBVTIIERERHE
Mg LAaHH 2y, ERMERIZTHRIFIK
%, BAIKRMRAOBIE ZBO /B %D o
7o. F7, FESUWEIEREEE BV TEARE R T
RO EOWMETIX, BWHABIIEEREE
LTw/cELTwa,
EHMERICL2EROMBEIZOSMEN S K
BEIZ grade THEE T o 72, ZOEBIILTIZL -
2. Bl EHOFRHMERRHEN IERE S
B 50% % 5O, RADEEREDK 4.7% % 5
2EHABSEEIEBEFTIISML, T0)HH
35% % BRFED DL L INTVEDW, BT}
EFWED 1.38%, RADOKRBHED 2.3% & 5D
BIAERVY, KRPOLRGEL, WEBED
R & 0 BE R CIIERRBEIIALE L TR
HoND. AGRESERTRIFICERMECR
BiIkE <, BEEMREREGESS \IHFIHFET
bERELISGE, KM, BEDONy 2759
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NEBERIERIZL 2 BRIEEDOBINIES LE X
oo THUSH L, HERIRED2OES, BELF
MEORRKIID %, i, EEFEOEBEMERED
LXRT S I Lk, HYEOEFREL L ITILL
WL Z 272, BTISHBIOETICHEY, K2
RENER, ILRKTAHIEEERLL.

BHMEROSA, I tumor mass staging 2
LhitEEREE L ORBIIBWT, #EEBEED
KEVWHDIZE, FAHILHHH CEEDTEEM
MEBHOLN7z, LA L, Alexanian @ tumor mass
staging DEEFRAITEIEIX, M BEHERANE DY
VB, MiEANT Y MR EOMBHIEET
Hs., FLEBEEXRMYT S L IS MME B2-
microglobulin fE & DR#EAFED b /=A%, Thid
FEREICEEMIEETH ), BREREEF TOEH
AR ERE, ERZEEEXRMT 5L
WY, REFEMIIZLVREETHL L
EZETHE, EEE, viability 2 XBL$ 51120 &
MDYy AERITL)EBENLEEELD S
HEEZDL. HEIEINTHAN, MEHETD
DA E 2 FE I TId & \ZBRREIE T
VEHWEEZ A, Grade3 & grade 4 & DI,
[fili& B2-microglobulin fEIIH EZ RO Lh o 72
%, BED quality of life DB S, WUEEE T
OB HEMIOR P L 2R BT EZERT
i, & X BIRE THEBEHIE S 2% 5 LLET
2, BOHRBHEOTFHHNE Z#T 5 % L0t
JLbEREL Bbh b,

B PR % i 54813 Durie & Salmon ® % D 7SHEHE
ELTLEL —fRICHVWON TS, 5 I3FERM
EEE* M ZEHELWEHL, EEoNT
A=y L DEEERIT TV, BEOMEHE
RNETOEVRE, MEANT T L, BRED
LEFOEHEMEKEEL, SREL 3HH
LD, BIRED X #RIZ & A EFIZ scale
0 (normal), scale 1 (osteoporosis), scale 2 (lytic bone
lesions), scale 3 (extensive skeletal destruction and
major fracture) & EF L T\ 5. Scale3 Thh
£, OBEOREICH, 2D 5T stage 111 & 7%
%. Kelly 53 {3 Durie & Salmon D¥F 54 % H
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W5 ERHBGDEGIH stage N IZKFEFAZ L, £
ToEREITFHRATLE LTIREEL, BREDAT
stage 1\ 8T % & FRICET 5 ZHOERD
EbhTLE) EBRRXTWVS.

Sezaki 5 (JHAE X AT X CTATR
EHEEMPTRAMZ, A B (solitary lytic lesion
—solitary focus), B % (osteoporosis—diffuse pro-
liferation), C # (multiplelytic lesions—multiple
focus), D ! (osteoporosis and extensive destruc-
tion—combination types B and C) ® 4 BIZ55HH L
Twh. ABCDHEIZZNEN 23,35,36,21 %
ERELTWSA, B,C,DEOMIZITTFHRIC
ML CHEHAEEE YD, D,C B DIRIZFHK
DE,oEBRTWVE, 40, 24 Bl H Y
VOLY Y FTT7 1 AT, REEBRR
KR&C3BUIbIF LRI, —Di, VEAKDFE
MERICL 2 BRIEEPDLEOFHRIELETH
D, b)—2RRBUDEFEEIBEMLRBTE
B, 2L TINLDMAELEEEZERONLIR
GRITHS. REBTHUKE X THE SND5E
i, TVEFEFRSIC, FRAREHERESN
5. BROEI L TRENDICENRD X#HCT
&, BEZOLDEKBTEY )V VLI FTT
7 4TI, EMAEEMEEORE SRV T AN
FRHEOBREICL 5T, fLREOHENHS EER
BH, VI LYUFITT4IERBNTHD b
DO, EHFAEMIIRI DL ZENTETHS.
BiELR, RBEER, BIURGRERENE
N, Sezaki bOBHE, AZWLCH, BLXUD
RICERAQXIC S5 2 EDHRELEZ O, &5
DEHEDOIA, REKKS L, FROGEDHR
DHEZEITI) T L REBROER A2 ERT S L
TEDLbOTEHMEERS.

BHEOHEZHIIIEIIM BEHOEE, &
FZRER, BHERPOVEMRE, FWEFIC
EOSNTWEY, BHEMROFEIFICEET
»H5. BRIEMILAKEETE ISR T B B ATE
BE, HEEEBALICERISTAE S 3B REMAL AR
LN WIGENDH B, F1:, REMBHEOSE
IR LR B O ML ER & 5 VI ZEIREL

TORRIIT ER WD, £FI—IGFELTY
L EDFRIZEDSCHDTHD., ZH LT
) ¥ 7 OREIZREEEFERO SIS —RH
»5. BHEORBEOREIIOWVWT, §UTALY
YF TG T 412 & B EEOREREREEE % Itk
TAHIEIE > THHMET S Z LAHET, Fik
DHIE, BEFHOREIEHTHLEEZS.

VI. #% &

SEUBHME 24 B EH5 ) I FT T
74 %I0HL, BHMOREEREA, REMHRE
DRI OV TIRET L, BRRIFRMEIZOWT
EELIL.

1. EHBICL2EFBORIV T ANLDOENE
BIZ X A2 ERmEE, REMREICHE T 5RE
R, BIVUZNOLORAMOIENIIKELL D
HRY (AN

2. VEABOBHMERIEL IS EBON
ik by, 5ERELC grade 58 % 4T - 72, Tumor
mass staging, [i& B2-microglobulin f & O B:&E A%
oo, EEE, viability 7 £ ) EEAI R
TAHHREMNFMEL LT, BRMICEREEZEXDS
.

3. REMHHFEEIEENOKRE S Scm’ LD D
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BERAREL, BREBEDDDIES cm® RiFiDFHE
THHMITEETH o 7225, HEISRET 5/NFE
DR EEETH -7z, L L, BREDEHKR
FFRELT, 2F0HME XHRE, 8L T
7T 74 ERRIGE, RIEERIIROENR, X
CT, MRI TORERVOFE AR THo 72

HE  RBERRBIIHY, TiHE, TKEEE
N LAEBRES —HSEREEREARETHRIZIC
FERLIBELHTET. $72, THRELZLTICT
BExBY I LAE—HRHREERER=EHK
B, 5 -AHFEHEEAEERZICRHFOELRL
Ede

T 7, THHVEEW R EEHERER R ERFI B &
U MRI ZE2DOEBFIERSH - LET

KA XDEGO—EIZ, % 35 MAAEEFER
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Summary

Clinical Significance of Whole Body Thallium-201 Chloride Scintigraphy
in Multiple Myeloma

Masahiko TsuBuku

First Department of Radiology, Toho University School of Medicine

This study attempts to characterize the findings of
thallium-201 chloride (®'TICI) uptake in patients with
multiple myeloma and to evaluate its clinical signifi-
cance. Twenty-four patients (including 10 untreated
cases, 5 relapsed cases and 9 cases in stable course af-
ter initial treatment) were evaluated. Whole body »'Tl
scintigraphy was performed 10 minutes after intrave-
nous administration of 111 MBq of 2?'TICL.

Abnormal scintigraphic findings in whole body
scanning varied from solitary focal uptake to exten-
sive diffuse bone marrow visualization, but fell into
the following 3 broad types; 1) skeletal visualization
type, 2) predominant focal uptake type and 3) mixed
type. Diffuse bone marrow uptake could be classified
according to the skeletal distribution into 5 gradings
(grade 0—4) between normal and entire skeletal visual-
ization. This grading was roughly related to estimated
tumor mass classification by tumor mass staging sys-
tem (Alexanian, 1985). Furthermore, serum f2-
microglobulin level, that is widely confirmed as the
reliable parameter of tumor burden and response to
treatment except for patients with renal dysfunction,

showed significant difference between grade 2 and
grade 3 (p<<0.05), grade 2 and grade 4 (p<<0.01).

The detectability of focal myelomatous lesions was
compared to those of plain radiographs and **™Tc-
HMDP scintigraphy in the untreated cases. Whole
body 2'Tl scintigraphy demonstrated 32 lesions
among 46 focal lesions which included lesions re-
vealed on either X-ray CT or MR imaging. In contrast
to whole body %'TI scintigraphy, plain radiographs
and *"Tc-HMDP scintigraphy demonstrated 23 le-
sions and 22 lesions, respectively. All focal lesions ex-
ceeding 5 cm® in tumor size were detectable on whole
body ?'Tl scintigraphy. Whole body #'Tl scintigraphy
additionally showed 12 focal lesions that were demon-
strated on MR imagings but failed to be detected on
plain radiographs. However, detection of small lesions
confined within the vertebral body was difficult.

In conclusion, whole body *'TI scintigraphy is a
useful non-invasive tool to investigate the patients
with multiple myeloma.

Key words: Multiple myeloma, °'Tl-chloride,
Whole body scanning, Bone marrow, Tumor burden.
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