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Palliative Radiation Therapy for
Multiple Myeloma

Yasushi Minowa, Keisuke Sasai,
Takashi Ishigaki, Yasushi Nagata
and Masahiro Hiraoka

Purpose: Radiation therapy is a useful palliative modal-
ity for refractory lesions of multiple myeloma. It has been
reported that total doses of 10 to 20 Gy are usually adequate
to obtain some degree of pain relief. However, there are many
patients who need additional doses to obtain sufficient pain
relief. In this study, we retrospectively analyzed the records
of patients with multiple myeloma irradiated at our depart-
ment, in an attempt to develop an effective treatment policy
for this disease.

Materials and Methods: Twenty-nine patients with 53
lesions were treated between 1968 and 1993. Total irradia-
tion doses were 4 to 60 Gy (median 40 Gy) with daily frac-
tions of 2 Gy or less, and 16 to 51 Gy (median 30 Gy) with
daily fractions greater than 2 Gy. Evaluated were 59 symp-
toms, including pain (68 %), neurological abnormalities (15
%), and masses (289%).

Results: Symptornatic remission was obtained in 33 of 36
(92% ) lesions with pain, 6 of 8(75% ) with neurological
abnormalities, and 13 of 15(87% ) mass lesions. Pain was
partially relieved at a median TDF of 34, and completely at
a median TDF of 66 (equivalent to 40-42 Gy with daily frac-
tions of 2 Gy).

Conclusions: Radiation therapy is an effective and palliative
treatment method for symptomatic multiple myeloma. How-
ever, the treatment seems to require higher radiation doses
than those reported to obtain adequate relief of symptoms.

Research Code No. : 613

Key words : Multiple myeloma, Palliation, Radiotherapy,
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% 5T BANE O XHER AL L LT, AT LI
LIZAWSR TS, FRCEMER IS L TIERT, &
DIy, HMA10-~20Gy (2.0-~2.5Gy/fr, TDF{i16~36)T
BESEOND EHEZINRTVWAEYY, Lal, FELIL,
PIRO g e Ba1212, L ELOBEIVETDH
o THER % % BB L T A, AffZETIlE, £5MERilE
DG HN BV 58 72 YRR 2 W~<2 BT, &
RSP LR M B B (- TRUEHUEEITIE1T S -2 561k
FUEESICOWT, HEHRE L EROUER L DMGRE
HLMCIRAT 2 4T o 7.

MRBLUHE

ARIZ19684F 3 A2 519934 | A F T2, FHPKRFES
FRBH IR T BE | T RBURSIE R ATHEAT S AL 72 5 56 B R
29fER, SIHETHAH. TNTOEFIZHBWT, BEHRE
BRETR, RIKTH e 7HM, LI ETEET, &
IR 2 RN T b LTz,

FEBIOMNR % Table 112”3, Bickb165413, BT
A0~TOREE D LTz, HbHR GBI a0 4 ik
(Perfomance Status™; PS) 21121 Cdh o 7275, —HT3 &
B\ iE 4 2325 L PSOR R B FEFIAS { 788 &7z (PSiE
7z 7 TR B E OB (S HEFE S AL) . FEAED S SRR
FHME CORMIL, 4 FRMH60% LBEHE DB —
%, 10ELL ORGSR R NERI D 9 % T ST (FEED
& OMAMNILHT 72 % B R E O B ICHETE &S ).

UG BRSARTICIE, 93% (27/2961) OFER TIL 8
WRAT STz, ZOMl, HESYIBRIT 2 & O BA AT
SN TV7:(Table 2). HGHRIGHELIM 1213, 85% (45/53
L) O T BEEA RS S T,

HEHRERO T DWW T, MAXEE R, X#CTHRE
ik L SHEEERAEIC L D IREOMPFEL, 2~
3cm@safety margin% & -> Ttreatment volume & L "CHBSTET
TRRE L7z, RIS EESERR A1 38R0T (25%), PURKASOER
BE(17%), REEASIIELAL (59%) DSIEME Tdr o 72, BENY
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Table 1 Characteristics of patients Table 2 Treatments before radiotherapy
Sex Chemotherapy
Male 16 (55%) MP 13 (45%%)
Female 13 (45%) CP 5 (17%)
Age MVP B (21%)
10- 1 (3%) CVP 4 (14%5)
20- 0 (0%) VCAP 3 (10%)
30- 2 (7%) VAD 5 (17%)
40- 7 (24%) IFN-o B (21%)
50- 9 (31%) Others 7 (24%%)
60- 6 (21%) (M; Melphalan, P; Prednisolone, C; Cyclophosphosphamide,
70- 4 (14%) V; Vincristine, A; Doxorubicin, D; Dexamethasone,
Performance Status (PS) IFN-; Interferon-c)
0 0 (0%)
1 12 (23%) Other Treatments
2 9 (17%) Laminectomy 3 (10%)
3 15 (28%) Costatectorny 2 (7%)
4 17 (32%) Hyperthermia > 7%)
(re-evaluated when an additional irradiation filed was determined)
Period from the onset of disease
-1 (Year) g (fields) (17%)
12 9 (17%) i y N
23 7 (13%) GEDHE, BEAREHRAE T, BLUEoiT
P i el # 2 BB OBATLSE ST, 7, B
- 2 0 Sl ST s BT - ) P - &
5-6 5 (9%) L OHFHERIZ oW T, BEO TG kD
67 0 (%) X, BEHEI0L LT, 10~9%83% LINC), 8~
7-8 0 : e i S il B - ] et
e g (65%) L 2 HGM 0% (PR), 0 %5647 014 (CR) & Hsk
9-10 2 (4%) L7z, MERICOWTIE, MmEEE k-,
10- 5 9% e P i A S s) g~ .
o, ’ . A A ?ﬁ#%‘if%—é:@%}%” 2&h #J_ T L 7’_: {NC + PD,
Heavy Chain |gG 20 (69%) PR, CR) . 7;:;5, l-iii’gﬁ?fﬂ}'@ﬁﬂ;ﬁﬁﬁ”?ﬁ‘mﬁﬁ SNnTw
:gg Et E;g)ﬁ) 723, BUEHRE HR  H C BUE O RO BN,
IgE 0 (0%) 0 A RO B~ D LA S N5l
IgM 1 (3%) YA
BJP 6 (21%) A 2 S g5 T A B ) - L LI ) -y N
nght Chain x 18 (6296} b{{aﬁﬁa?[lﬁ D H ﬁlﬁ.i-—- jﬁj'_.d— 5 g-/"ér IzZ2 Lf L, % ﬂ%
» 13 (45%) NOBEHERAI (1 2, b L C3BEBOTALIZH

(including some patients in whom multiple M components were found)

720 OBGHBAIE, | EEAT166(55%), 2 ERALATT B1(24
%), 3HAAT3BI(10%), 4 FROLAT2 B1(7%), 6 FHLAT1
BI(3%) Tdh o 7. HEGHE AKX 16~ 462cm? (Y fiE
70em?), #EFEIZ1OMV-XHAB0EN (57%), BT-HAT10ER
i (19%), Co-y MATIZHAL (25%) TH -

L T RRHEATHEAT S I 7olide 3 2 WiR) ORI T
ANEF DY E(HB), HIMEKE(WBC), /M
(PLT) % Jbig, #Rad L7z, BifEis L Chgsiinaeiing
MH XY 0~7 HETORFN, #file L CHbHIEHTIR R
A XD 0~7 AEOTHHAO MRS RS v, 20
P T OB AR A AR O Nl o 72 SRR
(4R T S s st s, BsEREE LT, sisd

7z, 1 B EIE1.2~4Gy/fr (P9 2Gy/fr)
T, 2GyLL F OBGEAITENAL(70%), 2Gy %
B2 BEEDN6EL(30%) Tdh -7z, MEHE
w31 A EI2GYy LT 04 Tld 4~60Gy
(h9LfE40Gy), 1 BIFREA2Gy 2 B2 556
T16~51Gy (P U{#E30Gy), TDFET—H57 5%
&£6~100 (H14:{66) TH - 72 (Fig.1).

FERIZIETE36EBAL (68 %), TRAENR (B RIE
JEFER, IR EAER) 8 AL (15%), HEHR
15ER0Z (28 %) T - 72 (FEELDHERA T <
ToEhL & E ).

FNEFNOAERIZHE LT, HEHHHEE L ER
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% (23/365F{i7) DFFZ TCRAE H N 72 (Fig.2 C).

FEREIR (R EAER, WEREEER), B & UlERg
CBILTId, BB R e, TDREIZL ) —E LT
BFEAM L 72, #ESERICOWTIE, PR+ CRAES N B H5HE
(TDFfi) D F #1220, CRAE 55 & (TDF{E) g
EIZ76 TH D, 75% (6/8#BAL) DI TPR + CRAFEF SR,
50% (4/8%PHr) DIHETCRAFES Nz, F/z, JERIZOWT
i, MERAPR + CRE 7% AifE (TDFHE) O R1EIZ34, CR
& 7% % ¥4 (TDFfE) O ILfEIZo8 TH 1), 87% (13/1588hz)
DFFZETPR + CRAMEHN, 27% (4/15E5KL) DFFZETCRAS

% 2 HOTFHEDZEDOBES & H\7-,

= R

Fig 212 RMHUE L RO YR E DRFRERL. 11
FME2GY LT D4, PR + CRAYE S A& (DK%
A5 B #ithE) O b gLl (Kaplan-Meierid:, LR L) i
14Gy, CRZ35H M5 #iE (EROTEEEIE LN LHE)
DHRAEIZA0GYy ThH > 72 (Fig.2 A). —7F, 1 [#EH2Gy
THZAEETIE, PR+ CRPE LN HED I EE

18Gy, CR7%M%5H M 2 ik D P YfiiiZ35Gy TH - 7= (Fig.2

/Boni.

B). MZFZTDFEIZE ) —453 5 &, PR+ CRAFEL N
HE (TDFE) O P oLfli334, CRAYE S WA & (TDFfE)
FLEIZ66 TH Y, 92% (33/36EF7) D% TPR + CR, 64

BRI 2 AT 4 % (2/535F67) DIRZE THEAT
ENTWiz, FEHESHIT I/ 2605 5, 1 flidEEo
FFET, HHRI340Gy (2Gy/fr), HETFRIGHEET X baoH

BOBHETH-7, b)) 1 HEIEBEOBERET, BRI
40Gy (2Gy/fr), 187 ABEOBEETH 7.
A) % (= 24) BRAEAFRIZIOWTIE, 1| 4% (Kaplan-Meierit:, Ll
1})0—_ T TR U FERER A5 Tl393%, Wi mBangny: (B
= OSFIERDIET S WIEF T, BOOBIEIEED
2 BRkGREE T 5) 55 TIEs8% Th o7z, T, 5 FEFRI
= , ... ENENG65%, 38%, 10FEEFRIII4%, 38% Th o7
S 50 PR + CR :
3 Pl (Fig.3).
5 . BOSHRIARE L AERINE 8 B1(15%) T, ZOBEIZE SR
thr e . REDIEALAT 6 B, B BEHIHIAS 2 B (WBCOH A5 1, PLT
0 e | : | DL B) Th oz, RHINEOEMIZLE Y dhSh:
0 L O = =Y 6 BIOMEGHEIERBEEEOPSIE, 3251 61, 4 55s L,
o Tore iracken Bosa Gy) WIS IREED TR AR T 7e. BB L Y
100 ks 2 BliE e S bSO RGBT - 7-.
| 1 WBC DR & % EIERITiE, WBCORifEIZ 2.2 x 10Y
g ; pl, FEAHEE 8Gy 2Gy/fr, HEEHFERISOem?), PLTOA
E Jﬁn—ca o (& BHUEEERITIE, PLTORMEIX10.7 x 10Y/ul, FREHRE
2 %7 roo b 26Gy (2Gy/fr, TRSTEFERM70cm?) THilE 2TV,
5 i cR BB OB 2 BEIIOWT, HTHARY
J-’J i BIDORHI{% THB, WBC, PLTOZb % el #atL7-. W%
0 S | : - & 7% o ERIEAETIE, HB*™, WBC', PLT"®FXTIZH
0 10 20 30 40 50
Total Irradiation Dose (Gy)
C) % (n=36) % (n=29)
100 _,—; 100 THe9%
@ J_l_lr g 1Y — 65%
5 5] E | g
& PR +CR ol T 50 L _ na
E J_rrr’_l - [ :ﬂ 0% L-EJ..JLJ..... .38% _L' _u:ul gﬁ;{g
iy A7 CR
0 ._l[ __________ [
T T T T T
0o 20 40 60 80 ot
Total Irradiation Dose (TDF) 0o 1 2 3 4 5 8 7 8 9 10
Survival Time (Year)
Fig.2 A)Efficacy of radiotherapy for lesions with pain (£ 2Gy/ir)

Fig.3 Total survival rates from the onset of disease (solid line)and the

B)Efficacy of radiotherapy for lesions with pain (> 2Gy/fr)
first administration of radiotherapy (dotted line).

C)Efficacy of radiotherapy for lesions with pain (TDF)

40 HAERRE H56% 145
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mean + S.E. (n =25)
15 PLT(x 10 %ul)
b
-é (p<0.01)
10 - & HB ( g/dl)
-_-__-_'_'_"
8 (p<0.001)
5 WBC( x 10 3/ul)
S ——
9 (p<002)
0 T I
Before Irradiation After Irradiation

Fig.4 Changes of CBC before and after irradiation. Hemoglobin
value (HB, open squares), white blood cell count(WBC, open
circles)and platelet count (PLT, open triangles)decreased signifi-
cantly after irradiation.

WT(#p < 0.02, ##p <0.01, =x#p<0.001), HELKIH
B 57 (Fig.d).

z =

%G B 2 B B BUGEIROBIL & LT, {ba:
AEAED PR DR, MFER (FRUTBEAETR, HhiR
FEABSER) (235 2 BRBHHE, WBITOTH 2 E05T 5
NBIT . RO EVEERN D IR TIE, S8 OKHR
MEEME LT, ok, Py R T S
N, BAEREEREPE SN THWEY T Lal, kb
{ATbh B DL, BFrOFHEROEME By L Lokt
WiGRTH 5.

KRR E HB & LB RO EEFMT 2 5 2 T,
VIR OEREFIE 2B 5 IEMENE & BB T,
KRB OERHE S O L AVIZERET 20 L) fidt
BEETHL. S612, WROFENNE, ML EET L0
EhdHD.

ZAENE T WNE 12 BT B 5 A X B A O )
REFEM L B EOMEIZB VT, 5 0EEOUE
(PR + CR) 1A OER HEE & § B 4780 L g0
SEEGIHF(CR) % L ) EH 2HE 2L, @k
TSRS LT, MEOMTEROMENZDOSNE.

Mill & 13, EROCEES AT 2 BHE0 P REI10~
15GyD#EIFHIZSH D, #HE10~30Gy (2.0 ~3.0Gy/fr) TI1 %
DIRET H P OEFFOLE\EVFFONI L HEL, 10~
20Gy (2.0 ~2.5Gy/fr) % # ) % Hag#i s & LT 5", Leigh
S, 1 EIFRE 2P 3.1Gy £ 35 &, ABHEAT10Gy HKii
DHETI2%, 10GyLh EDMETI8%, MWi# %t s L97
% DIFZE T & D OIEFFE O EEH G S L7z (NERIZPR AT
%, CR7A%26%) & #Hifs L, 10Gy % #t) iz By s LTw
%Y. F72, Boschbld, (& A EDMERFTIXI0GyRREDE

FRESE 12 25 H

E 4 # 1059

FLRIBG T S PO OUBENIHONL Y, HBHEL B
$1230~35Gy (10~15575) £ 35 &, 65%DHETCR, 29%
DIFETPRAG LN L LTV 28, TS O 98
2, MO 0PI NI BWTIE, PR+ CR%2H
BEELZHRT, B2 BEHHGREII >V TR %1T> Tw
5.

—7J7, Adamietz 513, EROTEELIEI(CR) DA FEIL)
EERLT) AT, LFREORBEAEAFIIBWTIE, &
HEEEA10~39.5Gy (FPofi29.5Gy, 2.5~3.0Gy/fr) DEE,
80% DFWZETCRASE LNz L L, EMM ORI D&
EMERL DI, BRBEORESLETHD LIRRT
WRI2 LI, BEEDT 8~50Gy (Ffi32.2Gy,
1.8~5.0Gy/fr) D¥itr, 28.3%CHFHZETCRAME Sz & Bk
L, PREDBCRIZCESNE B V% L o729 2T, WA
e L TRIE20GYy X ETH H Lk RTn i

] & D OFEIRDUF (PR + CR) X BFE L LT, 10~20Gy

X, 20854 ME LT, 10~20Gy(2.0~2.5Gy/fr, TDF
16 ~36) DHAGHZ & 1) R OUEA S 6 N5 HFH90 % L L
EIFITHmOI VDG HREHR LR O & ORI
B 5 DR HBMERAGRED SN2 &Y, L@ L 72 gt
P TR AT ThIUL, BN TH L Z LY,

WoBEE T DARIZ6 %R LR, MRS EZ DL LTLRE
s FEOIN BT % E ToOMMOEHEI ED Sk
W Evns e I A RNRICE Ed sz ez,
AL FRRENRIT I RE L 2 A 2 LV R BT S T v
B, UL, BRI RFEDI21E, X0 SR EE A
WETHD ELHE I TWAEYT,

----- Ui, EROFEERHEI(CR)ZHESL LT, HA2WIHT
HOEIHOUH (PR + CR) X HIEEE LA HHPRED D
CRIZEMZ BT, 20Gy L ko sHim O lE #179
OHEY T AREITIE, FOBLLHELLT, B
GG & R ORI RFORERAIM & OMIZ, #EMICH
BLIEOMMBMEATERD SN A Z LY HREAHfT S
AL TR OE I ZFORISHEMET L, WEd L5
Z e, IERREHRGEOER L LT, HaRiEkods
HROENZ I EWREFBTFEN TS, iz,
Adamietz51E, PR+ CRA* B & T 265 TIL, CROA%
BNETHEEERB LT, HHFDIEHED EHEEIZBW
TATFTH LML IERTWSY,

HFEHSIL, WEMNBIHRERDFER % 5 F 2729 2 T,
RO+ 50 (RIF2PR) 2 6584 % 5% (CR) T TR
BOERAEIIRETLIONRYTHEEEZ TS, K
eI, 92%DIFHZE T & D OB DT (PR + CR) A5
51, MillsY, LeighbY, Adamietz5'?, i 5 YO
ElFIZ—3 LT, LaL, RO S 2sEL2E5 (2
&, 10~20Gy DM TIIAA45TH Y, HRETTDFE66
(G 5 BT, 1 [E#HE2Gy THMER40~42Gy, | [DlFHE
3Gy THME33Gy, | H#E4Gy TR EF28Gy ) H L E
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Td -7z (Fig.2 C).

AWFFEIZB VT, 1 EREA2GY L T OBE T, %W
DSEE R (CR) 513 & N 2 & O rh 9LfE1340Gy (Fig.2
A), 1 BEA2Gy TR A6 TId, [M#EIZ35GyTH-
72(Fig.2B). 1 MMEEZ<THILIZLY, RROER)
PGB OEEIGOND L EZ SR,

Adamietz 5 (I FAFHEARIFHEH ST BE(47%) T
1380% MDIFZE TCRAMGLEN-DIxf LT, FEEH ST
Wi Ao 7288 (53%) TUE39.6% DIFED A TCRAG H N7
EHE L, ALFREORBEEHOFM: R TWE12, —
75, Leigh 51379% D% TILEFHEEATRRFHE S Tw iz
A, FEEHOF I L > TRFOREHHERO B
EI ot b WIEL TV AY, KT, Bk L
12, 85% DIHEIZ BV TLFHENFRHEH S Twi:
2, FRGEHOFEREIZ L 2 BEPEOEIZOVTIIRF LT
Vg,

AR, BERIZEI LTI, Leigh® I3 RAFNLFN
F¥128Gy, 25GyDHiE, MERAEIRIZO0% (18/20%k(x), I
F12100% (7/TEML) DFFEETPR + CRYE SN LG LT
WHY, FRAFFETIE, BIRO & )12, MHERAERIZT75% (6/8%
7)), NEREIX87% (13/15%57) DHEZETPR + CRAS 54, PR
+ CRAYH 5N 5 i (TDFfl) O hdLfiild 2 2h20, 34T
Hotz.

R AR L TR AT T S 7o 3Rk 5~ 7% FRRE &
WESNTVBYV298 KEfFETIE, 4 % THBHA TS
NTWiz, FEEFS R 72720, BYEE E Fiio
FIGRRM ORI & DR IZ OV TR L Tniwn,

T ERO BT A EICoWTE, ko kD

2, HB, WBC, PLTOTRTIZBWT, KUHiEREm o
A TILB LT, FELRDLHIFRO SN (Figd). FaER
OHEFT R LSO & A I5MIH7E T LTV 2 W
bdHDHH, WHEHRIGHRIZ L 2 5B 2EATH 5
EEROND, FRIETIE, BBEOHIC L 2 dul-RER L 4 %
(2/53W%) DA Ta o 1275, FHEIENIL TG, 1 [
DREDEE, PSEFBRIEE SN IREKFTLEZILN
% . ALEFREOE R O 82 L 25 5HE 02 120w
TIIRE L T wnds, FREHIC & 0 BsGs A k-
SNz 2 Bl TS LEAFEA RN GEH S W RERITH
o7z, ALEEREDFE G S MBS, HUTRE#EIZ L
RN, {bSEmekic X ARELFICEE SN
RETH A,

F&®

1. Z5MEHIEEF290ER, S3HEICHL T, Mgk
RER DR & DRI DWW TRE 2 1T 72,

2. FIOUCE BT B EMEO P REIITDFE T34 T3
-7z,

3. FEROEENEIAYME b A B O P ILEIITDFE To6
ThHot:.

4. 53KF%H, 8 BITHMPILE LY, ZDBY LE RIS
FREDENTH o/,

AL DEF O3 5243 0] H AR ES MU A ST &1
THRE L.
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