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Bone Metastases from Breast Cancer as Detected by Bone
Scintigraphy with 9mTc-phosphorous Compounds
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In 105 patients with breast cancer, bone scintigraphy was performed with *mTc-phosphorous compounds.
Of forty-eight patients with skeletal abnormality in bone scintigram, 35 of the women (33%) had paositive
scintigrams demonstrating the presence of bone metastases from breast cancer.

According to UICC TNM system (1973}, bonc metastases were 0% for stage I, 33% for stage II, and 30%
for stage III. Forteen percent of bone metastases were seen within three months after operation and 21% after 5
years and over.

Age at the time of initial therapy and positive regional lymphnodes appears to be a factor in developing
bone metastases. Cases of bone metastases alone were 34% and combined local recurrence and other distant
metastases were 66%.

Histologically, 11 patients had scirrhous carcinoma, 7 were papillotubular carcinoma, and 3 were
medullary tubular carcinoma. \

Of 35 bone metastases, 74% were multiple and 26% were solitary. The spine is the most common site of
bone metastases, but more careful examination is necessary in order to find bone metastases from the sternum.
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WEBBYYFII 740, ABBEOBEDR
BOAZY —=v 7k LUV hBEER H
5.
4B, FEHZ, VBB T ol RBED
BYVFTTTLIEDONT, WEEDOREAYE
T, COMELREHET .
IL &%, Ak
XL, FRA49E 2 A X D IRAS24E 6 A ¥ Tic
BYVF I T 7 4 T L1056 © HLHEEE T
H%. 105G O HTRTRAR 2 4 22 & h T
AP, Kk Radical Mastectomy %o i
TH% (Table 1), %7z, FilfH L b @EH> v
F7 7 7 4 WafTE COMBNE, 1EDRDEBES
%, SELDEDOEEI8S THD (Table 2),

Table 1. Initial therapy

Radical mastectomy 87 cases
Extended radical mastectomy 10 cases
Simple mastectomy 3 cases
Others 3 cases
Subtotal 103 cases
Preoperative evaluation 2 cases

Total 105 cases

Table. 2. Interval from surgery to bone

scintigraphy
Months ;‘::;ﬁ; of
— 3 32 (30%)
—12 21 (20%)
—36 23 (22%)
—60 9 ( 9%)
— 120 9 ( 9%)
120— 9 (9%)
Preop. 2
Total 105

EHERLEY, ERESRS LORE =) 2 —
#1% Table 3 DL Ths. Bbic, *mTec-
diphosphonate % Jj\», 4,000hole diverging =y
A=z %A L. R 10mCi jigc,
IREESHE: SRERILIE L D >~ v o275 7 4 wBlA L
fo. BREEE 20, WA OUE, Ry s
v P74 LA L, WY veh 2S5

HAEZFRERESME H8% Hs58

7 CRT display FCi@zgL., RI. #EErLn
higswRELEmL i,

1056t L, MEXI48EID > v 7 5 = 4 %4TF
leote. By vF75 7 4 LB RAZE L)
114801 (45%) THhot. T D 5 b, 4k, F
i, BXHAR, BHRER s X 0By vsrs
2, BXMEHRC X3RS XD, FiE
B % 2 T & ciER (Definite) 133541 (33%)
THY, ZOBREFEIE w LITF oM % 7o
o, HIEROMR CEish 2k diEf (Equivecal)
W, 1361 (02%) T, BlfE b felBlgdh b b
(Table 4),

Table 3. Method of bone scintigraphy

Radiopharmaceuticals
#mTc-diphosphonate 79 cases
#¥mTc-pyrophosphate 12 cases
#mTe-MDP 14 cases
Imaging method
1200-hole diverging 10 cases
4000-hole diverging 68 cases
whole body 27 cases
Instrument
Toshiba, GCA-102 gamma camera

oL #% i

1. BEBORALWFE

1973 0% TNM 58 C o BRHSHE R o i
BoRERE RHL, THSH+ 0 (0%), 1
J60 It 206 (33%), W27 Hh 8 ) (30%)
T, WMSETREAIA A Tk, 956IFR28M (29
%) CBERS AL, i, WA EARBEE
8GR TH (87%) ThoF: (Table 4),
fid, 19684E> TNM ¥ co 1, I MER
O FEER O B X, TH206id 461 (14%),
I JA3oGI 1661 (41%) Lich, &fkcix, 6861
w206 (29%) @ HiER %&btz (Table 5),
¥, DAT OBEC oIS E 38 TNM 45
ZTqTie2ts,

2. HEBORLERN

I SUMER CV i 3 % A L\ DFEGID 145 1 B
BESAALRL. i, BEBORERE, 14
PAPIC30%, 54ELLRICT0% LieoTw B8, 6
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Table 4. Distribution of stage (1973) and
bone metastasis

Number Bone metastasis

Stage of [
patients | [Definite Equivocal '
I : 8 2 o
I 60 | 20 3% | 7 |
IEREEEZIR ;
Subtotal 95 28 (209%)| 13 |
' Others 8 7 (87%) I
“Preap. 2 D _.

Total 105 35 (33%) | 13 (12%)

Table 5. Distribution of stage (1968) and
bone metastasis
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4. 1%, ERER (i, Fid) LFiER
JETiFFE s X O, FFic & ORREE & EiEg
DOFEHE % & (Table 9), FFTE R X O
B% (i, Hicd) LHEBOaIHNLeSZ Ch
H, FIER OLO EMTA% Y 5 DTS . il
B, ByvFE s I 7 4 B T, RITER B
FONERERE i, W72 &) @6 fhic & b i
(Table 10),

5. T L OBk

Bt © FRE X B e T B
o BEK L E B R © FECfl T 4 6 THhoi
2, Tho ol T~ TeE oS RBMEER G ©
Hote, BIEBEWE © TBEHX 16l 04Th
H, ol B A & & 2T (Table
1),

6. U VAR & ORYR

I, W ELTRY v BB A 4 b b

& OHIEBEEHIN S { b hie (Table 12),

i Stage g;:ﬂ;l:ﬁ_: of [ Bone metastasis !
i o I - .__;9.. ~ f_ _:1 (14%:>.._..._‘

I I m."nE] o | I_GW_ _-i
i s mew |

FEL R $30% 5 A b hi. TR T, 34
DA 8625 3764 L, WA AN, 4261 5
SELIE D g T ot: (Table 6),

3. 4 & OB

BER > v F 757 4 B OEMRPIFRER I,
50 B Y — 7 Hih bt (Table 7). Ffliho
FERGTERD &, THHEARC LTI, 2ifh o
H < T BITHEHHETE O R A < T B I A

7. FAfEA

HEEAES CHIEE OB 607 b 0216 T,
TERR1 100, FLEANRASHE 7 0, HEERARASH: 3 Bl CHh
7= (Table 13),

8. WEBHILL BB

B 1AL T, BB 3sHl 0SS0
B & 2 (Table 14), 3 X b &b b, FHEW
~OEBOWEN RS, E, WEEsEd H
ehAbhic. Fi, 350, SRMEEBILI5H)
(43%), 2 M OEEBIT1I6 (31%), MIhifr
9B (26%) Wk b fo (Table 15), J&Hy
DL, M & Ete 2 SEBH © 43 ChHo

BHivfz (Table 8),

To.

Table 6. Time interval between surgery and bone metastasis

[~ Months§s
Stage . | T3
. 3/21 (14%)

=12

—36

=

—60

120—

3/12 (25%)

5/13 (38%)

37 (43%)

314 (75%)

3/3 (100%) |

*3/20 (15%)

6/20 (30%)

11/20 (55%)

14/20 (70%)

17/20 (85%)

20/20(100%)

|
| /8 (13%) |

I

38 (38%)

3/9 (33%)

112 (50%)

*1/8 (13%) |

4/8 (50%)

7/8 (86%)

8/8 (100%)

212 (100%)

5/6 (83%)

| Others

&

2/7_(29%)

7/7 (100%)

#  Cumulative percentage
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Table 7. Age distribution and incidence of
bone metastasis at the time of first bone

Table 8. Age distribution and incidence of
bone metastasis at the time of surgery

scintigraphy
: — Age Stage I
i A‘;;'é Eige Il I |Others Total S
. ~] — 39 5/13 (38%)
—39 21101 0/2 | 1/1 | 3/13 (23%)
40 — 49 8/24 (33%)
40—49 | 6/19| 3/6 | 2/2 | 11/27 (41%)
% 50 — 59 414 (28%)
[ 50—59 | 8/20| 4/9 | 2/2 | 14/31 (45%)
60 — 69 216 (33%)
I 60—69 | 3/8 | 1/7 | 2/3 | 6/18 (33%)
. 70 — 1/3 (33%)
70— 3 | 0/3] 0 /6 (17%) e B e

Table 9. Pattern of recurrence and metastasis (Bone metastasis-positive)

Recurrence
-+ #QOther distant Bone metastasis
Recurrence #Other distant metastasis alone
B metastasis -

Stage 11 9 3 1 7
Stage I 2 1 3 2 B

Others 2 1 1 3
| ol o e
(37%) 42> | (14%) (34%) |

* Other distant metastasis (lung, liver, brain)
. % = Table 10. Pattern of recurrence and metastasis

(Borne metastasis-negative)

AIEOSE, MR L, IR D5

eIy = " " = Recurrence
Do EAMER S T B EY R 56 D 5 Recurrence + Metastasis
e = - ; Metastasi
ROEERECRMB L XX, HBNESTH P 1 ° “1 2 :
s e : . e ge
B, EbEiEE 0 RBINFE I E R ok ok s
: ol et ol ’ I i, e s tage [ 2 1
BECh B0 ERERT T, I, HEBE 2 ¢
B REDDH LT SW O BERBDETHE Toml | 3 2 1
Table 11. The number of deaths
Recurrence Bone
. + #QOther distant :
Recurrence #Other distant | metastasis Taetastasis
metastasis alone
Stage [
. 1 1 i 1 2
Bone metastasis (4 . I
e [ 1 | 1 2
Others 1 2
Stage I
Bone metastasis (=) Il l ‘
- il [
Total 2 4 2 4

#Other distant metastasis (lung, liver, brain)
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Table 12. Relationship between histological
lymphnode metastasis (n) and bone metastasis.

““-»; ~_Stage I -
T—

i gy 4

[ n 16 1

J n, 4

F ng 3

Table 13. Incidence according to histology

e Stage |
Histology | X l I
Scirthous carcinoma l 9 [ 2 l
Papilotubular ca. ! 4 3
Medullary tubular ca. i 1 2
Adenocarcinoma | G 1
Table 14. Site of cone mentastasis (35 cases)
Site No. of cases %
~ Skull 10 29 ]
Cervical spine 8 23 ;
Thoracic spine 13 37
Lumbar spine 13 37
Pelvis 12 34
Sacrum 6 20
Sternum 14 40
| Rib 16 46
| Clavicle 6 20
Upper extremity 6 20
Lower extremity 4 11

<, MR o3 R ik g 2 [ sHhs
25, BB TOBRBEAT i E 0 5%
LEbRhBY.

—J, Wy vF I 74k HEERORIRE
RoOWMELE, s of k&L <, &
R O BRI EINTERL. Lrd, i o
woTe-) VEMLAM C L BB vF 757 411,
PegeDEfE i b L, Wi 2 BiFT, &84 o1
A =2 v 7 ERECRETRE T hH D, BB
IRV o T KO ER R L, A —F VR
LT S hoobsY.
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Table 15, Analysis of metastasis
Multiple lesions 15 cases (43%)

(3 lesions and over)

Two lesions

11 cases (31%)

~Thoracic spine 1 |
Lumbar spine 1 '
Pelvis 1
Clavicle 2
Lower extremity |
~Rib 2
~Skull 1
Rib -+ | Clavicle 1
~Pelvis 1
Solitary Iesion 9 cases (26%)
1
1
1
1
1
2
2

Sternum -+

Skull

Cervical spine
Thoracic spine
Pelvis

Rib

Sacrum
Sternum

Byvs 77740, BAXERECHL, 599
CEEEOFE ISR TH B, Mg v v
F7 7 7 4 A2 TRIER L2 S hious
4 (false positive), 4 X#AT BIGE <, & > v~
F 75 7 4 [tk D 84 (false negative) A% YEfE
THZEEE Ll bmn?m9, Ui
L, BvvsF 757 4 XbR%E LANR0.4%C
HHED, BXHEH XD RELHAII.1% TH
HEDHEVCLAB LK, By vALI 7,
TOFEBRMRROEERIELL 2 E 4
5. SEEEL, Brvsrs 7, TRE, BX
BT R & o R, SRRV, #
B, Wy vF sy, EERNEE (12%) o
WTIHEHIEBOMZ 2 E T o,

XC, BovF 757 4 e Lis, FGR
FHOBIEE ORISR 4 Fla &, Sklarofl 5911,
64f @ stage I BEHEPI0H (16%) 1% Radical
Mastectomy IRy iC HIEE AR bhs & @ LT
W5, @, Galasko (17, FIHFLIES0HIF12
Bl (24%), AT C 2500426 (84%) w
Bk v % BT\ 5. ¥t, Hoffmann 59
i, stage I, IWJH476-R1961 (40%) & HizEs
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%8 L, Robbins 513, 321446141 (19%),
AR Y 1220667446 (21%) @ BB 2 & 5
Avic kGl LTws. EH L, 10560414861 (46
%) Witk v 75 A v, BEBESMILS
Bl (33%) &\ 5EEREREL:.

R BEEFIoWT19684E @ TNM  43fE T
ORISR A LB &, TH14%, 1iH41% &
b, 1, THHEGITIR29% OB It KA
L, COfRlods & Rk FINAEREc
DEIEE O I 2 EbC 2085 hdvbihs. —
Ji, TRERI19734EOHET TNM 40 I 5 g
mhARBE, TM0%, T33%, MHIB0% &1k
D, TIWEGIOFEER OFWWAD A S hic. B
TNM /MHORRECOWTIE, SEoBFcED
o, BE OGRS o #EHE, #i TNM
DR REAT oD TH .

‘HIEE o AR 2T, Sklaroff 5,97,
T T TR 16 MFE TH b O L WE LT
#0, Hoffmann B2 347 3 # HLIH o E%
DG R 1S & bhic s LTw5, iy,
Robbins 5" OMAIC L 5 &, HiEBI, #itk3
FLAN61%, SAELIN8A% DI R &, 5 AELIKE
DRERILI6% L2 T\, FEEOBE, T
KEBI Tk, 5AELIBE © R 234% THY, 1
WHEGID86%E 3ELNNDRA: & fe> T b, ¥
7o, DEURMIGICI 5 ELR, e AT, 104
LI D pz & A EThDle. fotiEEZ 0T
L, SAEDEOREFA L DL, ZhbIEHER
FRALEREE OBEX B E Licd 0 ke
TH2OT, ZOXHklEMcicotbol®
b, i, MO XS, TSGR
b OTl, gy V757 4 CREYRRL
fo& LCh, HEBKHORENEEETHHHE
Labhh, fok ¥, 54U EFEBEco T
1, ThE CIENN R EER ORE L X hie
motcted, By v 257 4 MTHERELEIE,
BHEB Y LOniic b hahb b3, RENGE
NIt S RETE v, WwTFhic LT, &
g OBRC OV, fiBETh, #5104
LI T BETH D T EH 5 ddibh, ERI

HARE SR ME&ME 8% Hs55

BYYF I 7 40 EBAZ ) —= v 7 BER L
ErbhsY.

Sl & @ BI6R T, Robbins ', Bfff 59
X, TR OF 1 &R 0 R4 Rk ¢
Teh LT BA, HE SRR 7e B/ A 2o
=,

Japi R LR © FBERE D L, Brue
B, RIS OAD L, ko 4%l
A bR Dy, ERER O R T49% W R L,
W% GO 5 b 0M26% T, MR EFIH55
% FER Thokl W LD, i,
IEBIEPIESE 028% < RFIER » Zbhb Lo
Robbins L™ RENH 5. FEHOFITX, His
B LRPTESE S L O, W & oERER - o4
fER6s2 e A b d, R O R OGN 4% % &5
BT3B, ECRIFER L OARIIEIS &
DTS, IhbDo & XD, BEE Ao
Tk, fEROBM S BIfRi <, o
¥, &CHBEEOMELS LI iE b
L,

Robbins 53, HEBBHE O 54 4 5 £ 1%
37.5%, 10444 136.5% Th D Lk, Pk
BY, WS, #n'™ § Ec BEBES © F
BARRZRIEL TS . VK B4 igiE
BOAD 4T CHEZED, TIEBEBMREOTH
REAERLTLH0, BMBEBEAOREDT
B, Yo L RIFRLOL A LR E
EZxzbhb. COBRILATY, BRGSO
FEROEEMER S5 e F s,

) VAR OEML, Bk X okRER o
HHEEHEFTHLD, HEROYE L+ OEEY:
VEZE B F 21019

DEW, MESENC X5 EHEBoVT, BT
HIE, AR 2 S ol @ LT3
23, FFEOPITHEN S Dic L Z Lk
gDy, ERCHIERLS < Zbhic. HERR
EHEBOBRICOWTOWE I I, 4#0
B E b i,

ST, HEBRCEREL, BEORERS X
UCHEHEEhEE, FHickE ML CL 528, #%
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