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{5 & h 7z i 99mTc-MDP, —iic pyro-
phosphate ¥ J ¢ diphosphonate 23 #H & h 7z,

RHIRE I HE GCA-401 &y 5 2 7, B
BELVRHER* v, HIELDEES, s X
VEBESE 2Ry P THRE L.

PWTERE, 527 EAENES T v r— MR
EWLRIUL, Bk, Rt BEo=BREL L,
BEDHZEEBED Y L2k L.

RSB, 19754, FLERTESICR OV THRIR
Shi-H TNM 8IS W21, 200 F
WEOF = v 7 328 E X BREICX Y Thh,
BRAx v VBEIEERY AR bR T,

BAX v VB OmMRE, 23+ B »A
DRNOBEHM X BREIC L - 72 b 0493, K
BEICLo72b D 4, ARRick -2 0154,
FRRIZE o2 b 01848, BRRERICE o2 b D15

19 % 6 5 (1982)

f, BXU22A060R20H0RBEEBICE 271
Lo 110 ETH o7z

m. # 3!

1. 2£5#ER

Table 113, FHISHER, FIEA DIkt O 11
BIBIICR LI 2R % v v OFRFERTH 5. 1B
BRBART D 2 ¥ 4 SALEFIND 7 dr o et 3 1 A
PRicg .

2028 T OBMEER, 11 32.6% (31/95),
1L 3§] 32.0% (164/512), 111 $§f 39.4% (109/277), IV
#] 45.5% (20/44), &K T3 35.4% (397/1122) T
-7,

PIERRREEE OHEic A~ &, 32»HUA
16.0% (43/269), 3 2 2> 2 4F 33.4% (105/314),
24E 0 b 54E 48.9% (155/317), 5 4ELIRE 56.3 %

Table 1 Incidence of Positive Bone Scans according to the Stage and Periods from initial

Therapy
Periods
~3 months 3 m.~2 years. 2~5y. Sy.~ Total
Stage

a0l (%) (HINo. (%) (HINo. (%) (+)No.(%)  (+)/No.(%)
a 1 1/14 ( 7.1) 7/24 (29.2) 17/40 (42.0) 6/17 (35.3) 31/95 (32.6)
II 15/129 (11.6) 47/158 (29.8) 62/141 (44.0) 41/82 (50.0) 164/512 (32.0)
111 15/98 (15.3) 29/88 (33.0) 43/75 (57.3) 20/27 (74.1) 109/277 (39.4)
v 11/25 (44.0) 10/16 (62.5) 0/0 (0) 03 (0) 20/44 (45.5)
Unknown 1/3  (33.3) 12/28 (42.9) 33/61 (54.0) 62/100 (62.0) 108/194 (55.7)
Total 43/269 (16.0) 105/314 (33.4) 155/317 (48.9) 129/229 (56.3)  397/1122 (35.4)

Table 2 Incidence of Positive Bone Scans according to the Stage and Periods from
initial Therapy at the time of 1st Scan

Periods
3 months 3 m.~2 years. 2~5y. Sy.~ Total

Stage
S Pl (%) (N0 (%) (H)No.(%)  (H)No.(%)  (+)No. (%)
1 1/14 ( 7.1) 6/21 (28.6) 3/17 (17.6) 1/9 (11.1) 11/61 (18.0)
1I 15/129 (11.6) 38/142 (26.8) 24/80 (30.0) 18/45 (40.0) 94/398 (23.6)
III 15/98 (15.3) 25/77 (32.5) 16/35 (45.7) 9/16 (56.2) 67/223 (30.0)
v 11/25 (44.0) 8/13 (61.5) 0/0 (0) 0/1 (0) 18/39 (46.2)
Unknown 1/3  (33.3) 11/26 (42.3) 27/52 (51.9) 37/69 (53.6) 76/152 (50.0)
Total 43/269 (16.0) 88/280 (31.4) 70/184 (38.0) 65/140 (46.4) 266/865 (30.7)
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(129/229) L i+ 5 it W EEtERE EF L.

3 AUAEZRHBICAS L, 1#] 7.19%(1/14),
11 # 11.6% (15/129), 111 # 15.3% (15/98), 1V #j
44.0% (11/25) L i ot=. LH#I IV Hlic >\ TIRIE
B D FRETCE WA, 1L T #iiconwT
TR ERET B IRV BRI ER L.

—EEx Xy VBEEL SR LORRBBIEO
», MVBLRESNZ ZLBH DO REER
¥R BT, EFLFICoXZPEO R X+ D
HEEH Lzo Table2 T & 5. Table 2 Cix
%2 EE BRI - EFIBRELTLE
20, FATH, BUHERIBBT IV ERL
7o, ZofFEmE T I Hofciz>0T b [EEE
IR L.

2. EHFEMESERERL LI-EH

Table 2 Ti3, #VELKREZER < BATHIE
A¥ ¥ L OHEEH LD, PIERAF ¥ rOfic
bR 7Y —= v SREMIMNCERRER Y & BB
RO THEDDICRAF v v 2 HifT L 72 5EH]

REERLTWS., Thbb, HIHBICAHFEY Xb 5.

A E—EENZ FOEECEEBAR LA
0 EmBIeHic, BHFRERL VIR
TeRHE ToRE 2R .

T C OB FNTEET 197848, 197%4ED 2 4
[HT603:Tdh o7, FoHT, 8047 H £ TIT
BRAF Y UEMBITLTWS 263 fEfl 2R e LT
#3 L= Table 3 Th 3.

35 U Bt 1 26 4, 13.8% (26/189), =
NEREEZRITL TV AWVRIZETRELEEL
T, 2RER® 4.37% (26/603) L iz -7z,

¥z, 3DAUBRORETHMEL Lo b DA
061 b, BHEFEAFHFITH-. T
BOET HETO, BETHA»SEEINBOH

MOBEE R, 2* ¥ VHEITHO 21.3% (56/263),

A¥ v VRBEITH 2 2 TERE L{REL T L2844
o 9.3% (56/603) & ix - 7-.

PLED z L, "T84E, T EEFHEEHO 3
AURN A * v VBRI, 43%0513.8%0/Eic
Y, FEFDOS S, BOFETHETIC 2F vV
BEIC o7 b o DB, 93%2521.3%0R

Table 3 Incidence of Positive Bone Scans in 263 Scan
performed Cases out of 603 Patients operated
in Cancer Institute Hospital at 1978 and 1979

within 3 months Total
Stage No. of No. of
Scan (+) / Patlents Scan(+) / Patients
1 (V)
1 1/ 7 (14.3) 3/ 15 (20.0)
11 9/85 (10.6) 20/122  (16.4)
111 9/78 (11.5) 23/103  (22.3)
v 7/19 (36.8) 10/ 23 (43.5)

Total  26/189  (13.8) 56/263  (21.3)

Table 4 Efficacy of Bone Scan based on X-ray

Diagnosis
X-ray Diagnosis
Scan
Diag- Abnormal Total
nosis (+) (£) butno (—)
malignancy
(+) 218 12 16 56 302
(%) 8 3 8 30 49
(-) 5 3 4 130 142
Total 231 18 28 216 493

False positive rate: 25.99% (56/216)
False negative rate: 2.2% ( 5/231)

Table 5 Efficacy of Bone Scan

Scan Bone Metastasis

y ; Total
Diagnosis (+) (—)

(+) 317 80 397

(%) 19 93 112

(-) 5 608 613

Total 341 781 1,122

False positive rate: 10.29%; (80/781)
False negative rate: 1.5% ( 5/341)

hdLnwzs.

3. BRX:y UORHEE
LI22EDL2BEAZx vy D5 b, 2%y VATE 1
PAURNCLEB i fEA D2 % v VBT E
B X IR L2493 fico &, X B2k RN 1E
LWbDLLTERF Y v OKRHELEHL 2
(Tabled). B2 ¥+ THEEHNL 1 2FTTHL XK
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CRER T XAUTBME L L. XIRSWa: L,
2 EXBRRECHEE»EIE, 23 v UBHED

HEIBERSETXRRECREOHE L L.

RIS R false positive rate* (LLF FPR) 25.9
% (56/216), FJRiR2 R false negative rate* (LT
FNR) 2.2% (5/231) L EH s h iz,

L LExFry L1220 55, 2%+ VA
#% 1 AURICXBRES Wb 0ixb 35 43.9
% (493/1122) TH D, FFiZ R ¥ v v EME613 {4
(Table 5) T 23.1% (142/613) L /bl otz. R
¥y URMHICL o L XBRRELZETL TR,
2% v VYT X RRERME O 4523 2, FPR
b2 LESEHEShcLBbh 5.

e, XBRECOLBERRD Y, BEBHLT
XHRETHRShI LRELORE V.

7z T, 19804£10H £ TORKE 3 » A2 b K&
347 B 0@, Bt X RRES, WiE
B/, ERSTRTEEBOHBL LU, ERKE
RypbEmBLLTELRNEANWE Shkfl, Bk
URBBROBICEELIHRE SN0 TERIE
BbHvel, WFhitbZEE LAV b02ERR
LiAaig LT, BRHEEZ B H L (Table5). %
D, FPR 10.2% (80/781), FNR 1.5% (5/341)
LEHENE.

Iv. & =

1. ARBAMRAIDBRAF v ICONT
PIEFHREOR R X ¥ VEBERICOWT, Th

% ¢ Burekett® 14%, Nomural® 4%, Clark!®

11%, Lindholm!® 9.8%, A ¥V & 8 fgs%, 2~20

%0, E2TEIFER ST vy — MREDY, 11.87

ZOWMENDB. SEIbADNIE 3 »ALNDE

HRE RN, 24T 160%, WHFHEST

X 4.3~13.8% Lt o7z,

R CHERICER D B 0, BEFOEN
, DEEEOEENL S LEDbRS.

* AWML TR, ERMICECARLhTWRERY,
false positive rate ¥ |3ERFOWER D /5 2> THHE
L@ shibonEs, false negative rate L it
WEOHEMO P TRELRZShicbo0REE

5.

19 % 6 & (1982)

RHISERI TE, L 7.090, 1L 11,67, 111 3
15.3%, IV #] 44.09; OFERTH o 7. 55 27 [0
HLEHFEE T v 7 — MREN T, 13 0%, 113
6.8%, I #1 6.5%, IV # 51.0% L#@Esh T
3. bLEAX ¥ O REIsHICE Y AR
L, IH#, HL#HH»S IVH~LITESH S E
BIBNDEPSTHE LI L THS. Dl
b ILHLLEIC oW T E A ¥+ v X LA ORE
Tho.

I#lizonTid AEEERI2 VD 75 Rtk Mg T
»Holz.

BHIOER, BEBEXDEVEN D Z LT
BiILF—C DBRFY VEREBLETI2ERADL D
3819 UL, flxi3 Batzelaar &20 3 Rl
BDORx v VBER 32 R EAE L LTHIEL
TW32, JIIT3% bICHERRORLZDE L
L LAFBHICRESATIWEEDR 3.

¥7z, EEPVOW S EOREMED R+ h
iF, REROKE EH 1 om LAT OB S T BEICE
im0 45 %lciBz o TWB Ex bh, BiI%
REERELRMSE oI, IHHE vz
BB ERAX Y VEBITTRETH .

Ao & 5 CHBEIRBORENRETHD. Ik
EEFRO R BT, KR, LFERE, sLvE
VR RIERESE B RIRAICEY AhbhTE
7. PIENEROSSHEREANCRET 5720ic b,
YRR O IEHE 75 FEAI 0 72 12 b FIEITA R O TE
FERFRPSENPSLETDHY, 2ODITLER*
¥ VIIFRHIAEOLFESFE L SNERETHS.

2. RBHREBEOBAX vy VIZTDONT

R OHIMBICBEROHEB 2 55 L, ThiE
®EBT 2 IV BRI EA L.

BRE 308, 248 SETRKE - N 14£D
LITHECRY B LR B I WRE RS E
KBV LTLES. 20z LidBERERET 5
2ROVl E LT LEWREW ORWER  BIR
MICRELTEL LW HERZLLDLTWS L
R5E oF (-

ERF v v DOHOEEHTL, BREBT 5iICH#E
VIEFREGI R+ 505, BRI ER LTV 3.
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Briz 24E 0 SAE, BLOSENERTHD,
CowTHAF Y vEITL, Bt i 55 # 2
BOBD 38.0%,464% LB L vH = ki, 2
L bAADZ L, SEUERBLTL 2B E
i, HEHCRESLIRETHDI LV
%.

BT B WT, B2 F ¥ VT IREETR S
HoORELRMETHD L EBIC, FEEgET LEH
Iz S5 _RETH B,

3. BRFrooRHEE

RILREDIE LW i, BB 0HEISHEEICIE
TETRH LD TARETHS. HWBHTIIAF
VMR TE RV ERS L. LiL, R

¥r U LIHTL TR D IARESh TV S F
X BBREOMIT S WIDERICOVWTEF THL LW
M, XBEHMPELWLDOLLTERXF YD
fRHIEEZ k7= 23 Table 4 ©% 5. FPR 25.9%,
FNR 2.29% rEHH Shiz.

FPR [z 5 T Osmond & 183 15%, #5275,
WHFER 7 v — MRAEIVTIZI43Y% LHELT
W5, bRbhD259% 3ETE3ETH 5.

XZhric ST HIH L7z FPR B E - 7=
FIRE, XBREXIHITSNZL0BBIc 2%+
VEEMEBIC Dt b o TR (Z o i BA L Tk BRI
RO L Z 5 THRAR) B XBLHTORELS
Hrohlz, XHRE LEMEN RSN S 2D
2, I REEREDS0~T70 %0 R H L E
K TH B, Tibb XBRERMED I,
FEEICIEELH > THRETELAVWLONS S
LnwHhZLThs.

BEmh, XHREL L LM L2DHET
BEBROHR I LOREEDH Y, WThokk
THLHERORWLORIEER L L & LTEHLE
FPR (I 10.2%, FNR i3 1.5% L 71 »7- (Table 5).

Twm4m5 TOiEx¥y v BHicES X,

Wiz X #j#r#& o FPR, FNR 28 M+ 2 &, B0
B0 3.5%(5/142), 18.5% (56/302) L ik »7-. &
AFxr U EREXBREFRRS L, BxFr i
FNR 24K <, B X#HHR7EZ FPR MK L v 5
DOVRFEH LV B,

\

HFEDONLF— v DFARAF v okt L, HRHEREIC
B D LT HERN D 509, REEOR
ez tocbEEzhElEE V. BEBOR
7Y —=riZ, ¥, £ false positive i1
» - T, false negative DD WE R X v V2 HE
TL, Z¥+ VPR false positive o 2 72 v X
BRECHRET208BENLFETHS . R
PV —=VIRETO 2%y EHIZ, FNR 0
Bz &2b, ROLDEE XBRETZZ L
BE®ROLNZLETHY, BERHCHEIEDRS
BAODHEZBELTINTH A .

72 B4 [E'E R * v o false negative ® 5 {5 (Table
5) i, ERPHM < TR F v v EHHMTLT XK
EERITL3F L, MERBHE R X v R
fkLiz2fcdhy, wFhbrrzV—=vr0k
DOFRF ¥ TR o7,

27 Y —=V T DRDDBFRAF v viFEEICZ
ZHREBHER S50 THY, BEOBRVWI LE
HRTIRELBEXDNETHS.

4. FBMERMICEITHBRAF v o OAE & HE

AE, 3IPAURNERX Y vHEEREELE TS
Zricky, BRX v VIIREETEEISEOBA
L aha_sLBbhic. k72, B
Te A ¥ v VIBMEROHER 2 S, iR EN
ChEhBRETHB LEDh. bhbhidEl
EEORMBELER LIAHAMITB I 62T
DI SARBBERRFICHEITT 52 LI LTV 3.

IR RN TBICLicXY, 7Y —=
VIDBRAFr VREREOEIEBLELLELT
ZELONZEWE, 2F v BRSO ICHERD
T OREILE L Bbhic.

R oEg 2K oS, FUEES ORI
HohsE, iF, WEORREEORLZE % 7
%atooﬁé.éﬁﬁk%ﬁ&ﬁ&ﬁkéﬁé
oz, £FEH, FRRE L ED oMW A
PR ORI AFELZE L RS, 1D Rt
b, RHECHENRELZEOEA L, EbICHKRH
ez ks 3o efficacy ORI 5% DR
BrEibhs.
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LEBBECHETINZE2X v LI22 0B
HRBIORHEZ R LIER, UTokmz
Bil-.

D BxxvUBHERE, 32AHURNT 16.6%,
ZOHEBRT B IV R L.

2) FR* ¥ Di false positive rate i3 10.29%,
false negative rate }X1.5% L BH & h7-.

3) Bxxr v, LERHSEBIURES
BBV TYUEDRZ ) —=v T RETHY, 1B
PHTR L OCHRERER L EHNICETEh 2 &ETH
5.

) Brxr bl ETLEBEBORY Y —
=VIRETHY, BEIBEBLLLARLTE
Lobx WA & S ICTER O 72 O RE A
PDETHS.
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Summary

Clinical Evaluation of Pretreatment and Follow-up
Bone Scans in Patients with Breast Cancer

Seong Su HoONG*, Yasushi IsoBE*, Shigeki OKANO**, Akira TSUYA¥,
Fumio SHisHIDO***, Koichi KANETA*, Takeo SuGiyamMA*, Kazushige HAYAKAWA*,
Hiroyoshi IGucHI*, Yoshiaki TOKUMOTO****, Seiji TAKAHASHI*****,
Etsuji NOMURA*****  Yasuhiko YAMADA***** Hitoshi YABE*****
and Yoichiro UMEGAKI*

* Department of Radiology, Cancer Institute Hospital, Tokyo
** Department of Radiology, Kanagawa Childrens Medical Centor, Kanagawa
*** Division of Clinical Research, National Institute of Radiological Sciences, Chiba
*¥** Department of Radiology, Tokushima University, Tokushima
**xxx* Division of Nuclear Medicine, Cancer Institute Hospital, Tokyo

Consecutive 1122 bone scans performed on 865
patients with breast cancer during the 31 months
from January 1978 to July 1980 were analyzed,
and the role of bone scan in the management of
breast cancer was examined.

Scan positive rate was 16.6%; within 3 months
after initial treatment, and gradually increased
thereafter. It was considered that bone scanning
should be performed more frequently for strict
staging or for early detection of bone metastasis.

False positive rate of bone scan was calculated
at 10.29%, and false negative rate was 1.5 9. There-
fore, bone scan may be regarded as a test for

screening, and while negative scans may well be
decided as no bone lesions, abnormal scans
should be further examined to confirm true
diagnosis.

On the understanding of these properties, bone
scan is considered as an indispensable tool for
staging and follow-up study in patients with
breast cancer, and it should be performed before
initial treatment and periodically for post-treat-
ment follow-up.

Key words: Bone scintigraphy, Metastatic bone
tumor, Breast carcinoma.
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