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v T, 64l S ipt Ca OB HRZ R L.

72, XBCT2Fyicks Ca BOBLEBY VF I I ARRAORMIEE, LT LLMEBELAL
n, BYrF 77 APRE SEMETLORRTE, Ca S WEL, SHSHEMLORRTE, Ca &H

B3 % 23D Sk

L FLC®IC

ik, EBMEEEORBRICELTE, FAk
FEPVEL, BEBROBRIE, KN THS
TENEL, /5T, TOERFEDE, LoiED
JEIRPRE2D Fe & HI & LTz Bk 7o set il pei:
IHBR L T & Tz,

L LR, BETIE, By vF s 574919
75 E OFIC B RELEORFE, BRI ERRIIC
TR R BB AR R S NS RER L
v, 2R HOEFICENTIE, ZOWEEIZDL
LAADZ LMD, REEOKBBIENLEER
HEOVLESLLTEZOLNS.

ZZ T, §E, bhbtux, v vF7 77«
RHLUIC XBMCT 2%+ 2k ), HBHFRTR X

* RBREERR R
=4+ 55481 H14H
FAFESZAT ¢ SS4E2 A25H
BURIGERSG | M KSFHET 2-7 (8569)
KBRERRERHRE F B
R B OfE B

OB | SELANOREBBIE 21T 75 - TiEB A E
ES BRI BE OREREE BRI L, EHTF0
MAEHILOTHRETS.

II. A/ =

1. FgHiRA

B BRIRHIE, %°Co ERRME I X b, FAlE
L T, 200 rad/day, & S [a], ##E 5,000~6,000
rad #H#EL L. MEhE, FHCHL T, #%
FEY 1M, mEEEe LT, 1My Lidst
M2, ME - PrEiest LT, SERBEEICT
MifT L7z,

2. BYUFIIT4

FYvFIr57 403, *"Tc-MDP 10 mCi % {&
LT AT, 8 3 BEHI% I LFOV Ay v~
51 A5 (Searle) I2T, RI—&MHTFicgLi. %
DHIEL, BYvF 7T LBHHYERM3ADE
FHEICEY, RRMEEERBOFEL ZOR
BEICHE-T, D~ (—)ETD S BEREFME L.

3. X#8BCT X%y

X # CT 2%+ »ix, EMI-scanner CT5005/12
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Table 1 Subjects of this study

Portion of metastasis

Number of

Origine cases Vertebra Sternum Extremities Total
and rimb

Breast cancer . 13 9 4 5 18

Cancer of uterus 4 3 1 1 5

Lung cancer 2 2 2

Other malignant tumors 3 7 1 ) ) 2 B 3
" Total - 2 13 5 10 28
BRERALTAY, CT i3, FA—&H4TIC, A
s T A A—Tr—I2T, 6 VR4 HEIG% N ,A\\\\
LLTHREL, ¥, CTHEILOHBEIZL S Ca ‘
RO HIHT I LR TR LT < /

nm % S e
| R \ / 7
o, BRDRAICIERS VLTRSS & 705 & N, KR ‘| V §>>&/

ERK M BIRBEBENC T, BRI & i =
7 U T22200289% 25 T, DNk, Table 1 (IR ’ S
LizeBY THD. B, ZoFICE, TERR . L

12 T RS & rhak U7z 3R] 4 9 (R A
1,400~3,250 rad) # 5 A TV 5.

F72, ZhooREIT L THEIT L2y v F
757 ¢ AR, #7700 A EREY, 3.5,
X # CT & ¥ v VAT, G150 (141,
1.8[n) TH »7c.

Iv. #% %R

1. B YF5 7 LMREIEOHEER (Fig. 1~4)

BEGMNOE Y v F 7 7 LFTROEC & 418
FTHHWT, By vF7 774 REE 4RI L
L9 SEFN3RERINL, Zoi#%, Fig
1 TR L.

By vF 7T LFROENE, xR EIC K
D, —ELEWD, BRbRKRO3IFICAINSH
7es
(1) 2FBZEHELT, BEALELREDLOD.
(2) MEHETH, ERIETARET 2L 0.
(3) MEHTH, ERETARDONDLH, LA
BORBIZEWT, HEEHOMMEELICY
0.

rrrrrr

Fig. 1 Changes of findings on bone scintigraphy within

1 year after irradiation (13 lesions examined
over 4 times)

Fig. 2~4 (2i%, ki@ ()~ Q) offdr sl
JER, 45 1 FlFo0 s v F 75 L EHIR L.
2. AFEBLBYUVFIILMROEL

(Fig. 5)

228 JREIZHONT, $Co Mgt fREANIC, Z
nEN, BN - %, F£3I0HUNOFY TS
5 LFTROELE RE L7,

FF, ERICTPEBRRICSELZITREICONT
HoHL, BEKETEREEROKRTLEZLD IR
P, RESHE, HEREME L2 o 3WE
ThHY, ZORCEWTIE, ERBETEV LAE
Th T OMRIMFE (82.4%) & Hi.

Flo, —RICRI A RIL L 7R T EREICE
L7z THRE (RIE#IRNE, 2~422H) TiE, 6
WEPREEBOIKT, 1HEBAREL, 2RE
ICHENT, REERITERY LIMET T 268
MED BT,
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P Lo PEf R E LR ERETIE, 24840 3. WELMILBIVFIILFAROEL
2L (87.5%) &, REHEMAL LW LIFKT% (Fig. 6)
T LT LONRE N HT2h, BEIREELO-DR 60Co MASTIRDE Y v F 7 5 LAFTROE(LE,
FaiTH0l - 4 WIS T, —EOHIAE RTINS 22D &, FRER DS, ME - B
FR YIS N el T, By vF 7T AFRE, BEEFKIAEL

‘N*N”

Pre-irradiation Soon after 6000 rad irradiation 7 months after irradiation

Fig. 2 A 43 years old female with lumbar metastasis from breast cancer. This is a case
of unchanged findings in bone scintigraphy after irradiation.

%
Pre-irradiation 3000 rad irradiation 4 months after
5000 rad irradiation

Fig. 3 A 48 years old female with lumbar metastasis from cancer of uterus. This is a case
of decreased accumulation by irradiation.

3
Pre-irradiation Soon after 6000 rad 7 months after irradiation
irradiation in each lesion

Fig. 4 A 43 years old female with spinal metastases from breast cancer. This is a case of
decreased accumulation by irradiation and increased again after 7 months.
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WUIME T+ 5 HM &2 R 7, ke T, —
EOBMITRD BT,
4. 2HREBHEBI=BIT 2B VFI 5 LHR
NEAt (Fig. 7~8)

FI—FEF O 2 FHEICKHL, %Co M % 17k -
72 6 FEFliC oW T, BEFiI%OEY v F 7 7 LT
RoOB(LERFT L.

6 filh 3 fFlic BT, MERNCREEFS L
VEETH - TIREHOFH, LV EHRERD
EF#55L7-. Fig. 8 IR L7-ERNIE, = 1 4
T, Eact, ILENTR, THEEBAITHS.

Bone scintigraphy

/7
A

Portion Vertebra Sternum and rimb Extremities

|
|
l

Fig. 6 Portion of metastasis and changes of bone
scintigraphy.

17 %:5 5 (1980)

Findings of bone
scintigraphy

N\

Course of
irradiation

Continuously Treated

treated with a break Given up
Fig. 5 Course of irradiation and findings of bone
scintigraphy.

—
e
\
N
N

ase 1

/
2 | /
i |
//
P
P

Fig. 7 Changes of findings on bone scintigraphy on
6 cases with irradiated two lesions.

Pre-irradiation

Soon after 6000 rad irradiation

in each lesion

Fig. 8 A 43 years old female, with metastases from breast cancer. In her pre-radiative
bone scintigram, the accumulation of thoracic lesion was higher than that of
lumbar lesions, but after irradiation the thoracic accumulation was decreased

more than another.
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5. X#BCTROSELEBLVFI T LFRRD
Z4t (Fig. 9~10)

60Co MK % 7213 RN BRAR B #4212 MifT L 7242
28D X #i CT gk, mbfgsy, (L, B
G/, F—FvRlpaRlL, XHBCT % LTl
Bl L HE LS o lc b oI EITR & L

THEL, ZhH XH#CT %o L %o
Wy vF 7T AFTROE L OBFRERE L.
7133, Fig. 101213, X #H CT % 4 B4 1 FF

Rone scintigraphy

3
- — N

osteolytic  Osteo- Mixed Doughnut Undetect-
blastic able

Fig. 9 CT images and changes of bone scintigraphy.

LA K
F M KIMURA #e@

OSAKA MEDICAL

DOUGHNUT

1

D Rz,

X #CT {4 b, @ERZR LINETIE, BY
CF7 T AR E, —EOERERD bR h -
7ehy, hoMERLIZLOTE, Y vrF 77 A
PR, A LIERIK T offina R L.

6. X# CT X¥x v (kD Ca BIEL Co

RSt RHEIREDRKET (Fig. 1)

e o2 L L, bhvbhofiix T, CT
kv CakzRML, ZOEFITHH L &7
S>Tnb. BETE, 77 v h—AFERICENT,
FEEIC e b OBEREIE SCICEOTERIEL,
INEREESE THRIZRDOEREITR > TR
Ca L EMI i & OB E RO THIEER TR T2
Hx FEHLTHWS. 20 Hkim iconTix, W
IOt 42 O THERI LT,

X # CT 2% % »i2X % Ca % $°Co WKL)
BHEHEO—HE L TERT ICHY, #EYk
TR R RET S0, EBIETRHEME AR 9 7R
T a i UREt L7z, Fig. 11 13, $Co R4
DOIFEE L ER o Ca BOZ(LE 5 BT,
BRI IR, BN AR E F—2 54 =
NOZERHE EFHE KELT, ZhEho Ca
@m%&fnybttgmvbé [E:X2) [T Es
HHFIREICB T 2 MRS LT, iﬁ_,

RKH MEDICAL SCHOO
OSTEOLYTIC

Fig. 10 Classification of CT images on metastatic bone tumors and the examples.
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normal part
mg/ml

17 %55 (1980)

+100 mag/ml

metastatic lesions

lesion 79,44 * 34.94

normal .4 33 + 8.38
part

Fig. 11 Changes of Ca concentration by CT scan in metastatic lesions and normal (ver-
tebral projection in the same slice) on 9 metastases to vertebral bodies.

Ca concentration

mg/m1

\
S

on! n sly Treated
Course of | Continuously
irradiation treated

<

Fig. 12 Course of irradiation and Ca concentration
of lesions.

SEGIEDL D7 BT MER D 50, IEEHO Ca
BERIINE <, WERD Ca BlkRZOLOE
fREL LT®RALK. 65T, UToRFHIEW
T, WEHFO LD Ca AIEEL L THEH
Liz.

7. AEZABLREL Ca BOZE/L (Fig. 12)
TRERTHA 3 HUNIC X # CT 2% v v %
RiAT L 7216582512 > T, $0Co MBHERIE & 5 4514
Ca BROZELE it L.

JERRIC T EMEICE L2 9IRE T, 4REMN
HR, 4WERROEIN, 1 RERIRERE L —
EDBIITFED LN 5 Teds, —BHAIEHTE

S—
100
Osteolytic  Osteo- Mixed Doughnut Undetect-
cT images blastic able

Fig. 13 CT images and changes of Ca concentration
of lesions.

BEIELZ4RETIE, 2HIARER 0 LI
Bl Z ROz, DL EOPEREICE LIZI3REIC
DNTHhD L, Ca iRV LAEHINEZR LT
b D 9 INE (69.2%) W &7k L7z b 0 4 974
(30.8%) TH -7z, F 7, MEPILBETE, &
OFINTERD A - Tz,

8. X iR CT {&LfREL Ca BOZEAL (Fig. 13)
RU < 165FZIC T, X # CT {§ L $°Co
FHz X % Ca BROEILEZ M LI,

X CT g CRbfigBl 2 o) L7 6 AT SINA T
1%, Ca BEoBDHIMERD, 7z, @H, R
AW AT LIRE TR, Ca RoBiREm A%
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Ca concentration

mg/ml

[ ]

Bone scintigraphy -

Fig. 14 Changes of bone scintigraphy and Ca con-
centration by irradiation.

Table 2 Changes of bone scintigraphy and Ca concen-
tration by irradiation

Changes of Ca

Bone scintigraphy concentration

i Bécéziéed accumﬁlrat_ion” - 36.2+42.3
Unchanged —7.0+13.3
Increased accumulation —13.74 4.8

sz,
9. BYUFIJILMADEILL Ca BOZELL
& OR{E (Fig. 14, Table 2)

KBS, By vF 77 aHROERE X# CT
A2 ¥ ¥ K DA Ca OB L OBRE R
FL 7.

Fig. 14 (21X, 16 J/EDEY v F7 5 LFTRE
JOCa BEoF{kx KR L7z, F£7z, Table2 (T
3, By v F s 7 AHROEE, REEEEKT
A, SERBERO I FITKAIL, ZhEh, WE
oo Ca BALBEOV-YIE LFE¥ERAEL R LI, H
YU F 7T AR E, EEBET LIORER T,
Ca MR L, HEHES R L IRERTIE, Ca
BURROT2HACH D, FiEmicE, EHRIK
THED Ca BILBEOAD, o 2 B LT, f&
=R 5% THETH 7.

V. & E 4

WmTe-y LgbEHIC L 2/ v F7 57
4 I WL, RERITH L, BRI X Y B
IR EEEFRHT 22 L2/ PICL, #o
T, BEOBEKRK), HL %, Froslgs®
75 ERMAEFHOREN L W RETRIER TS &
Eibhd. ftoT, ZOBREOLRYL, KK
YEIRBRELAETIC, BT TR ML LT
KBLoLBbh, i, BHEORBBIENE
BrhDL0rEZOND. L EORIHEEIZI
SE, WBEEEEEGIC» b B ER 2B
LicnwiEx 3.

1. FURRA R

HRNANAE RN IR T ETERY, B
16 4 LA, 1R LA ERBIBIR T TORS
THHZELH-T, EFEA ORHFIREEICES
INBZ ENL.

1 [FIBEBREICOVNTIE, HHO X, 300 rad
PAF & 350 ~ 500 rad T, $hEICEHETED S
N oo EME LT D0, FEH/DaEED I
EORBLHLND.

i, BBREIC-OVWTE, BEOLHEETY
WAEIC X Y —ERF, 2,000 ~ 2,500 rad® o b
BB L D25 4,500 ~ 6,000 rad DELED
EFTIEIETHY, GRIObIDLIDIERIT,
EEBRTICHYTS. HEHO2 13, BRH RO
FHRE & OBIRD S, F 8 K AR EE 3,000 ~
4,000 rad L AHE L, F7z, WHOY X, HIEH
DOHEEIE 4,000 ~ 5,000 rad/4~5 HO PR
DEY LR RTW 5.

BEMRICon TS, BEE 1Rt 2 9 HR et
OIED, HED X, BEHEERIC L TRERRS &
HRLTWS.

BHE, L HAAMERNCIE U CEDICTREbh
UL Hinngs, 1 R FRERRE, RRE, B
iz E0Enic, GElobivbh oo
i, BEARIEHIHOFER, —2>oRFLR50]
EUENREZOND. LHAA, EREL DL,
7z, SRlbIbh iR T, KIESERK T
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W, HOREERIE LA S, 4 o mineral
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THHLE801, X YHENEL, *8lN
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SR ELIHRFHEMZ T rRIERE BV, £
WBERICR T 2 RBINFEo—o L LTHE
LEZLNS.

OmTe-y v ERLEMIIC X D HYy v F 757
491, JREORHEEIZE W T, JERICENT:
REETH DD, REMICIE, Z0EEBTOL
BUBHINTBEHY, FRAMZOMORT, v
LONDOMERENLL TS,

Z LT, WMEBIEREOBHENICRBIT S E~D
HERE T2, FHMmoHEETHY, REDE
~OHEBIZHY v F 757 4 #ERTEEA,
HHEBOKRT I RbLRFIR LTS Z L3,
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BRI BR IR LI BV TIE, BT oGREE
b I 5H 0.
UERRTEIZTEL, XBRCT 2%+, H
YUFUF T 4T, TRER, TOELERFE
Zhig L BT 2 I MER D Y, I Hig, AEo
bRbhORIHZENT, BY v F 77 LFRD
BlE XBCT 2% v L2k 3 Ca BOELLD
i, #EFERICE, 3L LE RS
BRSNS L -Tcz b ER2EXDDED L, K
FHRTBHBE ORFNFHEITIZZ  OEH %
STHBENDLELEFIV.

LILREhS, By rF 777 4 REICMAT
X#CT 2%+ 2k 5 Ca BOEbxmB Z L
DAL -7z LicX Y, FIFO TR RIEE
ELTo Ca LFEOYUFRRYE, ROV OHD
MERERIET 2 Z L3[R L D b L Ebh
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VI. % =

SR R R SRR B RER I 35 1T 5 99 Te-
VERILEMIC L BE Y v F ST 7 4 L XHCT =
* v VR R L, HTOBEEMATREL
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Summary

Changes of Bone Scintigraphy and CT Scan in Metastatic Bone Tumors
after Radiotherapy with Co-60

Tsunehiko SAKATA, Koichi YAMASAKI, Takeshi KAawAl, Hiroko MAEDA,
Susumu OKAHASHI, Yoshiaki SUEZAWA, Masanori ARAI and Hiroaki AKAGI

Department of Radiology, Osaka Medical College, Takatsuki-shi, Osaka, Japan

Changes of bone scintigraphy with Tc-99m-
MDP (methylene diphosphonate) and CT scan
after irradiation were discussed with 28 lesions
in 22 cases of metastatic bone tumor.
Methods:

1) Co-60 irradiation: 200 rad/day x5 times in
a week and 5,000-6,000 rad in total dose were
prearrenged for radiotherapy.

2) Bone scintigraphy was taken by PHO/
GAMMA LFOV 3 hours after the injection of
Tc-99m-MDP with 10 mCi.

3) CT scan was performed by EMI-scanner
CT 5005/12 and Ca concentration was calculated
from EMI units.

Results:

1) In bone scintigraphy, many of lesions
treated with prearranged dose in total showed
decreased or unchanged accumulation after ir-
radiation, but in Ca concentration by CT, the

lesions treated with a break showed increased
concentration and the lesions continuously treated
or given up showed no tendency.

2) The osteolytic lesions in CT images had no
tendency to change their findings of bone scinti-
graphy but their Ca concentration measured by
CT image was decreased after irradiation.

3) Changes of bone scintigraphy and CT
image were not shown a clear correlation but
there was a tendency as follows:

In cases of decreased abnormal accumulation in
postirradiative bone scintigraphy, Ca concentra-
tion of the lesion was increased, and in cases with
increased accumulation, Ca concentration was
decreased.

Key words: metastatic bone tumor, radio-
therapy, bone scintigraphy, computed tomo-
graphy
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