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Bone Scintigraphy in the Detection of
Bone Metastases from Breast Cancer

Tsutomu Tamada," Kiyohisa Nagai,"
Masami lizuka,” Shigeki Imai,"
Yasumasa Kajihara,” Shigeru Yamamoto,?
Junichi Kurebayashi,” Koujiro Shimozuma,”
Hiroshi Sonoo,” and Masao Fukunaga"

The aim of this study was to investigate the usefulness of
' whole body MR imaging (WB-MRI)in the detection of bone
metastases from breast cancer and to compare the results with
| those from bone scintigraphy. In 21 patients with suspected
bone metastasis from breast cancer, both bone scintigraphy
and WB-MRI were performed. With WB-MRI, coronal
images were obtained using a body coil in an FOV of 48 cm,
and sequences of fast short T inversion recovery (STIR) and
gadolinium-enhanced fast spoiled GRASS (SPGR) were used
in three parts: from the head to the thorax, the abdomen to
the pelvis, and the lower extremities. Of the total 105 meta-
static bone lesions, 65 (61.9% ) were detected by bone scin-
tigraphy, 98(93.3%) by fast STIR, and 74 (70.5%) by fast
SPGR. Thus, the detection of bone metastases by WB-MRI
was excellent. However, detectability in the ribs was lower
for WB-MRI than for bone scintigraphy. Contrast-enhanced
MRI was useful in the differentiation of osteosclerotic le-
sions, in which high signal intensity is rare, pleural effusion,
which has high signal intensity on STIR, and bone metastatic
lesions. In conclusion, WB-MRI showed high reliability in
the detection of bone metastatic lesions from breast cancer.
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LR ERH L. FEROEWBIICELTE, MRIZES
BWERI ORI, By FIT 7 12 L TEHREYE

We ERTWBD,
ADEHEILHHER,
WEVEHR s 599,
#t#, whole-body MRI(WB-MRI) 1= & % Finfei
HEREATHLEHICE
DTHRET 5.

FEEMRIC B ARG S— 7
| BIOMETEEZEEETESL LWV
FZTAMRIC & A48 OE %
ST DA
L F T T 4 OFERE L

;& FHE
X, 19984 5 A ~19994E 2 A ¥ TIZHIBOMRES
frbn Al LA B2 UER (FE#5 - 30~77%(57.9 £ 12.3

e, ¥ +SD))THEH. LB, B/ FTT74 LWB-
MRIOKAT ML 6 ML (2~42H, 23.3+11.6H)TH
o7z,

B vF 7T T 4139 Tc-HMDP 740MBq % #+iF L TAT
W, ED2~-3BEMRICEFEB L U—EBOLER TIZRATE
R L7,

MRIIZ1.5T?Signa Horizon (GE#l) & body coil % fEH L
THT\v, 48cmDfield of view (FOV) THlkf& L7z, Hfgi,
4 By % GRER — M, RS — B MR & KBRS — THRRER D 3 X
T T, 2 K IR & b 3emTTOM{E R E
habeiz. 2B ERITMMET L O MR- %S S Tk
%17z, #79°, fast short TI inversion recovery (BLF, Fast
STIR) I2§5 T, Gd-DTPA 0.1mmol/kg % ifiF #, fast
spoiled GRASS (LLF, Fast SPGR) ##if& L, i@k
Wil 2 1572, Fast STIRDH;E, /35 A — %L, 4000~
12000/120/55~70/2~3/8~16 (TR/TI/TE/excitation/echo
train), ¥ F1 w2 A A4 X13512% 192, A5 4 AR
8mm, A7 A ARMEIEI~2mmTdH -7z F 200D 505
DEfg1Z | Eperipheral-gating, BE A S5 HHOWRIRICIE
respiratory-triggered & @ L7z, #ZEERHIZ10557458070 5

1657 5 #Th o7z,
TERRATIE106H%2D multislicedk: % i V2 7zFast SPGR, 11
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Table 1 Summary of the detectability of bone metastasis from breast cancer by bone scintigraphy, Fast STIR, and Fast SPGR with Gd-DTPA

spine
No. age (yrs.) skull rib sternum cervical thoracic | lumbar & sacrum|  pelvis extremities total
(1) 69
(2) 63 11N 6/2/2 111 6/9/8 3/6/6 3/5/5 2/2/2 22/26/25
(3) 74 01N 0/
(4) 77
(5) 50 111 111 2/2/2
(6) 46
(7) 44 111 111
(8) 71 111 2/2/1 111 4/4/3
(9) 64 7/5/5 011 1/212 1/2/2 9/M10/10
(10) 55
(11) 56
(12} 51 8/6/3 1/1/0 0/1/0 3/12/5 2/6/6 4j4i2 4/4/4 22/36/20
(13) 50
(14) 62
(15) 64
(16) 63 11N 111
(17) 69 111 11N
(18) 30 1711 111
(19) 70
(20) 47 11N 11N
(21) 41 oM 1/4/2 0/6/4 0/31 1/14/8
total 1/2/2 231712 4/5/4 0/2/1 13/29/18 8/21/19 9/15/11 777 65/98/74

* indicates a number of metastatic lesion detected on bone scintigraphy (BS), Fast STIR, or Fast SPGR with Gd-DTPA of MRI; BS/STIR/SPGR

Bilidefgre 3diki % Fl V2 7-Fast SPGR CHif% L 72. 2D multislice
%% 2 7zFast SPGRDIGE, 787 A— 413, 200~325/1.3
~3.7/4~6(TR/TE/excitation), < b v 7 A - %14 X13256
x 128 F 7213512 x 192, flip anglelZ90FE# M L7-. A5
A AL AT 4 AMIHEldFast STIR & Gk Th o 7=, Hfgns
E 5 5701450 51257178 CdH o 72,  zchemical shift
presaturation = X & JElHNHIE 2 BEH L 72, efgre 3DE:% H
\»7zFast SPGROH&1%, 4.8~6.7/1.1~1.4/1~4(TR/TE/
excitation), ¥ M1 v & A - ¥4 ZXIIFEE D SRR L U0k
BEERA & FHRERIE256 x 256 F 7213256 x 192, JE&kA & Bk
13256 x 1602 FEH L7z, Wif%iE Smm L THEHERH L 72, I
[ (Zspectral inversion recovery (spectral IR) % B\ 7z,
T O BB I T RS L7, HRASRERT IR 3
DD S T 519 TH o7z, % B OEES)LEE) % 1)
fl$ 572012, Hi ) Y HOBAPERSE % RERI21T -
7z. 1 [ OEEER 145 ~505TH = 7.
FEBOBENIL, FTEROHMS I TVARWV 2 ZDIK
SHERIEMED Y v F 7T 7 4 EWB-MRIZFF L, B
AR N BRI LT, BMEXHER, XHCTS
JRETMRITHETA L L b2, BV F5 574 £WB-
MRIZFERFIICEAZE L7z, S 612, #WBIFERE L CHRE
W, B~ —h— LB~ —h —ofllElEE v TFE
BOHEZREWIITo72. B, FA—0FCHBOER
BHRAENLYGE, | DOEBHFEEE A Y M LI
BRIERIZ, DTOZL{Ths. (1)BEBOBKIEEEC
BIFAWB-MRILBY Y F 7571 DREBE LT, Q&%
2B A, O (EEE, e, WE, S, W
Me, BEME, F8E ETHE) O, ORMEEER L OEGE
EHETL, €512, (2)WB-MRIIBIT 5 EEMEOH A%
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RRET L7,

LB, BMEEBOHEIL, WB-MRIZLAESHRED
2, EEB X UHMEXHEE, XHCTEHTMRI,
BTy FIT7 4 EWB-MRIOESBEISE N ST 57,

= =

1. BEBOBHEEICETAWB-MRIERY >FITS5T74D
Lh#e
DB H T3 s

BHRFe L BT S NIRRT 105D Y, B v F 7574
TI3659#%:(61.9%), Fast STIR TI398H%%5(93.3%), i
Fast SPGRTI37490% (70.5%) #7887z, ZDHEHE, WB-
MRIEF YV F 797 4 IZBWTRBREAPA—HTH o7
fEfliZFast STIR T 5 61 (23.8%, FfEFI2, 3, 9, 12, 21),
15 Fast SPGR Tl 6 191 (28.6%, #EBI2, 3, 8, 9, 12, 21)
W8 B 7z (Table 1),
QERRLRI DA HBED LLdg

WB-MRIDFHLH DR HEEIZ DT, Fast STIR T E
DUYFTI AL THEES, WE, S, M, E
HE - AUFE & E8E TR, BB IXESE, BhEiE%->Tw
7z(Table 1). ##&#Fast SPGRTIITHEF, M, Mok, BE
HE - UHE & BREECER, WE L UEE RS, hEiEs
2Tz (Table 1). %8B, B oF75 74 TOLEHE
N7 7 IREGER 2, 9, 12)I3TRTHWETH-72. —H,
WB-MRITOD AR & 1 7295%2 (£ Fast STIR Tl3409%% (F8#E
B VW, W 1 IRE, e L RE, i 2R,
Bt 5 169872, FEHE | 109R7%S, B8k 9 JH%), 1EFast
SPGRTIX2499% (W8 5 5902, Mg 5 1 wZs, Sk 5 195
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72, WoME ; 1UR%E, BEME 2%, Bk
4 JHZE)IZRRD bz,
ARMERE & DiERIEE

F o FIT 74 L BWTEEE D
M BEHE - AUHE, 5 & RBRE O 6 /e
2 FEF ER 8, 16) 2SWB-MRICosteoar-
thritis & FZHF S 7z,
2. WB-MRIC & T 2 &EF8E0H B4

TE5¢Fast SPGR (743/%5) 13, BREOM
HIZB Y v F 757 1 (650F%) L b BifT
H o 7275, Fast STIR(98IFZ) L V455 T
Wiz, LaL, w&i¢Fast SPGRIIFast STIR
TS % 27 2SR LS 55
(fEf 5) R°Fast STIR TS5 & 72 5 fgsk &
FIBRE L O (ES 9)ICEHTH
AR
3. fEfIFRR
OEH) 2(635%, Zoi. EMIFLE)

199647 H Wi A FLE LI BRI % 521,
Z DR 2 ERIFIEBS RSN, B
¥F 7774 TIREER, WEhE, W
H, I~ TERRME, BEHE(LL, 2,4), W
HliE B & U/EAE 1 Zhot spotAsilled H i
7z. WB-MRITIZ, WWHED LIEHEDIZIZ4
Mefk, TEIRGE, MRAIRKERE IS REESH
AR oz, FEEEEE LTEM
Mk, MREOAEE & 45O A5
Hi s 7z (Fig. 1).
QfiER 8(715%, ZoiE. AIFLE)

19874F 5 A MhidrFLEE YRl 2 5207,
D) 5 FEFRIAMENE & RHE(ThT, 12)
OFERAITER SNz, 199848 HOF
YF 77 4 OBRMEETIE, EHhE,
HE(Th7, 12), BEHE (L2-4) & Al REER 2
% 5P Dhot spotH o & L7z, Fast
STIR, &5 Fast SPGR TIZAMIIhE & ik
(Th7, 12) IZIXEEFHIEAED 6 Iz
A5, HEHE(L2-4) & AMUIGRBIEN 213 RE & A
L e Al SRR AL P o
7z, ZTOROFEBEIE D H12-4 L GG
HiilZosteoarthritis & BT & 417 (Fig. 2).
QERI 5(50%, Zote. A{IFLER)

19964E12 H 1 FLE SR CI BT 25T &
Wiz, BYrF7 574 TRL3 LAEKKR

Fig. 1 Case 2, a 63-year-old woman after surgery
for left breast cancer. Whole-body bone scintigrams
(anterior and posterior views) (A)shows metastases
to the skull, bilateral ribs, sternum, thoracic spine
(middle to lower), lumbar spine (L1, L2, and L4),
bilateral ilium, and left ischium. A whole-body MR
image (Fast STIR) (B)shows multiple hyperintense
metastatic foci in almost all lesions of the thoracic
and lumbar spine, bilateral ilium, and bilateral fe-
murs. Also note left pleural effusion and multiple
liver metastases.
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Fig. 2 Case 8, a 71-year-old woman after surgery for right breast cancer. Whale-body bone scintigram fbasterior view) (A’

e
i 2
i« ¢
.-.

ik, B

AR E

)shows focal

accumulation in the left rib, thoracic spine(Th7 and Th12), lumbar spine (L2 to L4), and right sacroiliac joint. Whole-body MR [Fast STIR
(B)and gadolinium-enhanced Fast SPGR (C)limages show hyperintense lesions in the left rib and thoracic spine(Th7 and Th12), but
lumbar spine and right sacroiliac joint lesions were not revealed. These lesions were diagnosed as benign bone disease on a follow-up

MR study.

/N2 B YR I hot spotATalsh 17z, WB-MRIT
X, ZO5FEIIFast STIRTHH S D BET 2 RES, &
Fast SPGRTHEMW L EEF & LTl s n. EcT Tl
FUH P HROREMOFERIREN,. RKEIL, &F
Fast SPGRAST L MEE R 7 X 0 BRI L 2 72 5Efl T &
- 7z (Fig. 3).
@IER 9 (635%, ZiE. AERIFLE)

19974E 6 AL KFLEWANT % 5218, F0# 6 H1 A#%IE
ERDRHE Sz, 19984E 8 BB Y »F 75 7 « 14T
T, WG 12258 Dhot spotdigley 5172, Fast STIR
TIEMH DMK & 2 BEFEBEOLD, EE SR
DOFHIiAHEETH o7z, LaL, #EFast SPGRTIIF T
FTZI7 74 BWTHEMSNIHEEIHEICHH s
(Fig. 4).

zZ =

WE, BEEMEEEOBRFIZILSSEEHEICHETE
AR yFIT7AMMMHENTVES, LAL, BYrF
777 A ENEBIC S B OFERRL, EEICL b
F(EHERRESFZLTVLIOTIE LV, F-MRILE
AR EDREICBWTE Y v F 7 71 12 LTRSS
R OMHBEI T SN TWETY, #Z T4EMRIIZ L 5
EHGOWEE AL, IRTEEREORBETEY 57
74 LHREBL.

APFFE TIEWB-MRIDT20H 742 Fast STIR % 3347 L 72,
STIR (Zspin-echoik (UL FSE) % 7zidgradient-echoid: % v
7oT1, T2RREREIZH U CEBmZeiit R DTS & 3]
SRTWAON - WB-MRIOT2iHH{Z 22Tk, Fast
STIRIZFast GRASS, Fast SEX*SE-echo planar imaging (EPI)

HAE 58 %60 % 555
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THhotz. LA L, Yuleung 59 DOt & FERIZEIEHRZED
RHARRTH o7z, ZORKEE LTIE, &EIREHED A2
L BRETHLHZ 3:, AT 4 A _'}"1_7?§8"~9mm§:lﬁlr Z 2:
Fast STIR CEIE 5 & 72 & IR 2 2 MK AHFET 5
FOWJH@@_E&#%L%_&fﬁﬁéﬁbﬂa.hﬂ
Hiza LTid, Mgz Emd s 2 &, W% 1 [[adH:
{GHIEICED LR EOFEIFEZONS, TN LY JEE
DALY 2 K72 o THfE S NREIT I, KO
WEGEOEAZGCIENTES,

F 7oA O % )7l EER FHGERYERATFO VAR IZAL
B35k, FOVIELODEDERMZ LY T 5 O
HE TR FEM AR B,
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Fig.3 Case 5, a 50-year-old woman after surgery
for ieft breast cancer with bone metasiasis
(osteosclerotic type). Whole-body bone scintigram
(anterior view) (A)shows focal accumulation in the
lumbar spine (L3)and left fernur. A gadolinium-
enhanced Fast SPGR image (B)shcws markedly
high intensity lesions in the lumbar spine (L3)and
left femur, but these lesions are not clearly observed
on a Fast STIR image (C). Lumbar spine lesions
were confirmed as osteosclerotic metastases by
plain computed tomography (D).

7% % Fast SPGRIZFast STIRIZIE L THIEEWHZE ORI
35 -Twi, ZORAE L'Cfil1vtSTIR¢ LT
Fast SPGRIZMEIHMHI DAL — 12 2 AWM HH Z &, &
Hr EAR O A= 10 8 O B E t;obﬁmmwﬁw#ﬁﬁb
No. Ldl, iE5Fast SPGRIFFast STIR % & 72T2H £
T2+ (% CTEET £ /R LE R L B iy Y o
&aPmnﬁmiwh”L 2 B WK & EFIREINAE & D

IZHEHTH -7z, %0l S IESEEOT#HE & Gd-DTPA
le-x ?}ifé’:.@sublr'lctiownf?}'% Mo L -4, BE im0 s
WRMEIIAS NV, BBIROKLERIEOBEIEL
MERDHICTHAERELTWAE, LAd» T, #EigFast
SPGRIZHLFE O TIIAHARY 2 158 & 57 'é‘_J [H[EyEaRr:)
HEEzZLND,

LA DEF OFE R, WB-MRITEEBHE ORI 128\
LWAED S B Z L AVR &Nz, FFICHEES AR &
HELWEETRERH T v F 757 1 LD Lo
L), EAMSEVwERDRE, 2L, WEWEOHK
HiEB IR Az, Fhim b3 a0k hiEr Tk
FTHUIENH L, F R O R H O F#E
%ﬁtt%@ﬁ%@ﬁAﬁﬁ*%kﬁﬂ?ouﬁﬁhét
Hbhsb,
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i

Fig. 4 Case 9, a 63-year-old woman after surgery for left breastcancer. Whole-body bone scinti-
gram (posterior view) (A)shows multiple hot spots in the bilateral ribs. A Fast STIF imags (B)does
not show the rib lesions caused by bilateral pleural effusion, but these lesions (arrows)were revealed
on a gadolinium-enhanced FastSPGR image(C).

s &

14 EMRIC & 5 45 OMl§ % kA, FLBEERMREORK
HEEEE Y v F75 71 LIBLT.
2)WB-MRUZE Y »F 757 4 12 LT L OBEBHE
FRREL, DoFIrFIT 7 TRERIS DN
ZDOWT R EM L DEHHTETH 72, LiL, B
FREOMEPARETH o172,

3) i #Fast SPGR I Fast STIRIZ I L THIEIHE DR
12455 Tz, LarL, Fast STIRTEES & 74 b #VEE L
B ORI Fast STIR CEME T & & Bk 7% & L Bl
BRE L OENICERHTH o7

LB, FRLOERIIESO HAREER RS SES(FK
F4H, BR)IZBWTHELE.
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