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Study of Vertebral Metastasis
by MR Imaging : Significance of
T2*Weighted Image (Gradient Field
Echo) and Metastatic Pattern

Akira Sugiyama

Fifty-one patients with vertebral metastasis were
studied by MR imaging. T'1 and T2*-gradient field
echo (FE) sequences (0.5 Tesla) were performed in
all patients. Primary sites were the lung (10 cases),
breast (9 cases), colorectal area (9 cases), prostate
(7Tcases), liver (4cases) and others. Of the 618 verte-
brae evaluated, 315 had metastatic abnormalities,
241 (76.5%) of which showed low intensity on
T1-weighted images. High intensity lesions on T2*
weighted images were seen in 301 vertebrae (95.
5%).

Concerning the distribution of metastatic lesions,
lumbosacral vertebrae were the most common sites,
with the thoracic spine second in frequency. No
significant difference was noticed between these
primary sites. A total of 244 metastatic lesions
occupied most of the vertebral body, 49 of which
were accompanied with epidural tumors. Seventy-
one small lesions were considered early metastasis,
two-thirds of which were located in the metaphysis
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of vertebrae. No epidural tumors were seen in this
group.

These findings suggest that the main route for
metastatic cancer cells to the vertebrae is the sys-
temic circulation rather than the vertebral venous
system.
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) A2 TTY, B AMEE 2 L O3 Tl £
IR EAT - 72, EPNICERe, MEESERSTH
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e, 1PNE YU oS bEMEZmiL, 1HILRIED
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MRI % i (2 302 % MRT—50A, 05T (7 =
Z) ThHbH, WSt T1 a4 (Gradient
Field Echo # TR 400msec, TE l4msec, Flip
angle 90°), A5 4 ZJE5mm & T2*ii{% (Gra-
dient Field Echo #: : TR 500msec, TE22msec,
Flip angle 20°), 254 A& 10mm, ¥+ » 7L
FAZ THRMME 2 52 L 72, KIS ACER 2 #ii L
7z, BEME, MgHEIC DT T2%0E 8 (4G, W HE
12 2 v T3 T2 5% 3 i {% (Spin-Echo #: : TR
1800-2000msec, TE30/100 msec), Z 74 A&

5-10mmic T L 72, = F Y » 7 213 256X
256, IMSXIIEL 2 — 4 [l, FOV (field of view)
(2 25—35¢cm TH 5.

618 MEMKIZ DT, & o Hifl X 5 B0 I &
MRI @D 7 v Bk E2 86T L 7z, W
ZFovix T1 wFRmigic T IEH MR & e, 518
B, HEY, ESIcat, T2*iEiRimig iz s
B AKES, RESESICHT 2 ERHkn
MRI i3 T1 i ic TrhEE oGy, T2*5m
g TS5 TH 5 0T T1 skimigiz Tk
S, F 7203 T2rud Mm%l CEMEY 2 B L
LZ2o. ZEtEic & B1E5 50 & @l -oh 2o vl
£33 AN

KICEBDIEA 2 P2 1260, FHENDEBEHE
DGR & HEERN TOfiE 2 e L 2, HEIZ S
M, BaHE, BEALMEIZ 901F, BEMEo C2 2 & ik
S3 F TEFML A2, HEAARN O BaohriE |,
TFHEZ HER & HESAR, 1Rz, 2B H6G
F HEPALE R, M ETAES & Al b
, BIIR, SIROSZEDA o HEAGKAR, R B
T HMARDKME CE¥imcHNT5) &, M
e R JE Bl o vp R AT 72, Stk W oo T2*08 R
P 2 1 SEHEC LRI 3 2 T A =,
TFERHAEREMEIL 5 2T A4 212 TEH L 7z,

Table 1 Comparison of primary tumer with radiographic findings of

vertebral metastases

Radiographic findings

Primary tumor Osteolytic  Osteoblastic Mixed Negative Total
Lung 4 1 4 1 10
Breast 4 0 5 0 9
Prostate 1 2 4 0 7
Colo-rectal 6 0 1 2 9
Hepatoma 5 0 0 0 5
Bile duct 3 0 ] 1 4
Unknown 3 0 0 1 4
Others 2 0 0 1 3
Total 28 3 14 6 51
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FIR SNz, B EEsNIabYyTlTHT Fig.1 58 year-old woman with adenocarcinoma of the
HBH, BB OEIT 160 HEM & i 7o e 4 R lung. a) Sagittal T1 weighted image shows no remark-
FHEBA LD - 72, able findings. bjSagittal T2* weighted image shows

Table 2 (2 X#t21 & MRI & 7 v & o BfR %

multiple metastasis. A high signal intensity focus is
demonstrated in the antero-superior portion of the

L7z, T vl Fimi{g i TS5, T2* 53 im{%
I CRME T 2 RTINED 211 Mk & £, Zorp
IEFERD 3H, THERDGEZN Tz, Tl
AR TGS, T2 @dmfgic TEE T &R Lo EE N, AR 44, 14 MRz /s
TLDI 69 ML TH -7 (Fig. 1), T1, T2*i WAL D YRR T B - 22, T2 iR E 4
g & L EET &4 b Lol i, HAEO 2 K TEET 275400t KESTDEAT 2L
iz iBen iz, T1EEmHRIC TS 5 & x99 ik NDEFTHBEEERNIB.S%BTHY, b BiML

vertebral body of L4. Vertebral body and posterior
element at L5 exhibit high signal intensity.

i35t 241 HERK, 76.5 % ThH 7z, ﬁﬁ?%ﬂt
¥ 72 T2 @A MHR I TRE T & 55 H iR A . RN © Table 3 12 AT & i
THLo0ERE, BEMC1HIT 2R L, &Blu’) e Loz, etke LT, ke

T2*5HBWGIC T, EHEH L W UAES 2R THMED % <, M TI KU LEZE LD, 5

Table 2 Comparison of signal patterns with radiographic findings of
315 vertebral metastasis in 51 patients

Radiographic findings

Signal Osteolytic  Osteoblastic  Mixed Negative  Total
T1: Low, T2*: High 16(77) A7) 13(104) 5(23)  37(211)
T1: Iso, T2*: High 13(46) 0 3(19) 1(4) 17(69)
T1: High, T2*: High 2(5) 0 () 0 2(5)
T1: Low, T2*: Mixed 0 1(7) 1(9) 0 2(16)
T1: Low, T2*: Low 0 1(6) 38) 0 4(14)

Figure in parenthesis: number of metastatic vertebrae
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Table 3 The sites of metastasis in patients of each primary tumor

No. of  No. of evaluated

Metastatic site

Primary tumor patients vertebrae Cervical Thoracic Lumbosacral  Total
Lung 10 103 2 19 24 45
Breast 9 156 13 54 35 102
Prostate 7 120 12 40 38 90
Colo-rectal 9 89 0 9 17 26
Hepatoma 5 48 1 5 6 12
Bile duct 4 34 2 6 2 10
Unknown 4 36 0 2 12 14
Others 3 32 0 7 9 16
Total 51 618 30 142 143 als

PERERE D % <, FRICFUHR, TSI 3R L 2o Mk
K 65 %, 75 %@, ZDHERENOHIT
HEALHE X D MgkED % < e - 72, Z oI KB H
DAL TEIRIE & JFER ) > o< b IEH LG T
btz MMM L ) B 2 bR
7z, MBI MOMEL £ - 72 A, MBS RFEHIC &

B DENFBD b o 72, IR 1T 6 )
VRS, KibdEDT 2 B, MR, BEAEE, o
WHEEE, RIS T A - 7,

3. FHENIC BT BB E AL | Table 4 |2
ERRONIE L ZDOREL 3 2Tz, 244 BOH:
RIZHER RO F i, oLl btz i il

Table 4 Frequency of the metastatic involvement in each vertebral part
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Location Number of vertebrae
‘Whole body 139
Irregular pattern 7

W
Anterior one-half 12
Posterior one-half’ 16
Anterior peripheral 21
Posterior peripheral 27
Anterior central I
Posterior central 12

Pedicle+ posterior element 6
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Fig.2 40 year-old man with rectal carcinoma. (A) Sagittal T1 weighted image shows

compression fracture of Th8 with epidural tumor. (B) Sagittal T2* weighted image: Th8

vertebral body displays high signal intensity. (C) Post-contrast T1 weighted image : Collapsed

vertebral body and enhanced epidural tumor compress the spinal cord.

DEED B -7z, D5 HD 70 HEKIZ—H D He
SRz, 73HERIZIA M SIRIC £ THER 2 3
iz, F LT 258, 49 HEMRIC HEMR 2 B 2 2 S
WIEE & RBeh 7z (Fig. 2). MR —EBicRE T
LB 65 HEfRiz TR &, 7148 % Hefk
Dk LT Table 4 12F L 72, R0 32 Medk,
AR 39 MR TR o 2 W TH - 72
P, WL KT ER IR 2 5L &
2R (Fig. 3). T s nfEFlohicm
BB I RB D e h - 72, HESHR, BHaiciR
BT 3boi THEICRLN, 5B 3MIZESE»
LSO #1ED LD TH - 72, MU HILHR
RO RS, BiRICR LN, W
BOEATIZ b b THEMIMR D ZAIZ A%, B
WEEBMRE T LR Twi,

z %

1. BHEBZBOMRI > FFiz20nT
AP Tl, 05T oS nEETH ), Hig
Rl ME & BiF74e S/N s s T1, T2*

FHc64E T H 25 H

B)
Fig.3 67 year-old man with prostatic cancer: (A)

Sagittal T2* weighted image shows early metastatic
lesion of high signal intensity in the postero-superior
portion of L2 vertebral body (arrows). (B) 142 days
later, whole L2 vertebral body is occupied with high
signal intensity lesion, and the fracture of superior
aspect of wvertebral body is noticed. Several other
metastasis appear in L4, 5 vertebrae. A small lesion of
L4 is placed at peripheral portion of vertebral body.
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il FE #: &M L 72, T15&#8 FE #:13 K & g
I HBEAA—%$ % (in-phase) TE=14 msec,
T2*if i FE i 13 441 o ) # § % (opposed-
phase) TE=22 msec # i/l L Tv 5 Z & H5H
Thab, TIHHFEETIKET2RT Lol
76.5%THN, 69 HAKIZHERE S, 5HMAKIZEE
HERRLEZ, KESERELTH TLEM FE H:
14D A TR D Wi WilE7 = & b ie  Ze e
o fz. RIS, R HEIE T1 S FH SE Hhmifgic
TS 2L (95-100 %) i S HEAE W &
SNTHE NS, T1 e FE o i #i34 -
Tz, 2O E LT3, 05T 2$E? in-phase
TE iZ 13.4 msec THh 3 KW cfibinsz TE
I3 14 msec T4 1), HED in-phase point #* & 12§
NTWwasZE, i L spoilar pulse #{EH L Tw
LWz OIRIA L IHTE Lz &, S5
TE=14 msec &\ ) flild FE #: & L T3 gy
£ T2* decay i & ¢ X eva72h, SE
Bz eIE R A it o 5 5l MG 3 2 WTREREA*
brrEZOLND, Lizh-> THEDER O
WIRBRO TR FE Iz @ E e vk flbh
5.

IEFHEAR O T TEFR I b 1 il oo AR I 45 %
WL THME S TH 505, Ml IRIG A te~1E
TGS, T EFE URETH L, Fih, T
HEEIC L D2 %, LR E oY
MTEHWY, 25 LEEHMETOLLIEH B &
INFZER UM ORI T & 2w, ANl
I349RZD ) b 4 WEIZHFEY, IWERIEES
Th-o2E L TW5E", Avrahami & Hi#li5 T,
CT, ¥ > F#IEE TH- 72 21 AOHAKIERS %31
~, S HEFIE T1 EHEHRIC CHEST Tho 22 &
AT BY, Zicx LT T2 Edmigic L 2
WEH L, opposed-phase & 7 32 TE=22msec
L T B 728, KENRITES D85 HrE
SNTH—H G5 L LT Eng, BAEY
A K0, REI RGO E KL, EE5I
R il ng, Lizdi- Tilvwaibitzdt
FERCEHBIIEES L b0, SRORE T
1X, 95.5 %A T2*ilhaimigic THtEs 2V E M
Thotz, BRIFHZEDZRENZIZ VA0 D 7RI
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WG A LT B, 15T D3 TlE 5
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BB SEAG L D, T1 M SE(G & sl |
ThHo7z BT B2,
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B 72O AFMERFE DAl & HERN OB ¥ 7 — > %
i A
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HGE € D) o e b b D E BRI A
3. Gllofgatob i, ) roslid b o
&b IR & B 1z A5
niz, MUd§-~Cilfridk s F 2 b, AT
& L TR RS o i HERERIR SR 22 A9
BIEFEAH H LT A, 1940 4712 Batson A% ver-
tebral venous system = & % 2R B O B i A 58
L, N o e RO HEERS 12 13 BHE IR 58
PRI TH B LB L 721919 Coman o) B s
Bz k- T, BpRD HERAHEZ 5 2 L AT S
nizdhs, wIFnd ERNOEERDETH -
2B ZokbE, TOBEEHCHTRLCEAD
HEmTH D, BUEDLE®ENC S AR B8, RHC
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T v FiZ & » THER O F -, HKE
MR % ST 2L &2, Z 9 Thuiftsds'dh
52020 Dodds I X 5 &, i 3r B 13 At oo I 5§
LBk FHEIC IR D £ <, FAHEO R TIIEMEIC £
oz, &SI 25 %6 1d Ak, Al HE
CHERIE e o 72, & o THIZHISE IO B Ef%
[HEAEIR RIZEETIE LW E BT W32, |
AR DN YA S 7R e T s AR B 1 27 N [ R
ENTHY, Resnick IZ30Mk % T, HEAKEIR
FEBRBIRABOM S H 5L Twd Lk~ Twn

i 773

5,

RO DI OWTIZHED ST H & w5
Wiy Ht % e Asdourian 1 25 B 0 FLIE o B
fEfs 2 MRIIC Ta~, HifkA I L £ <, MESHR
PR H D L DI, HIKD®BEICER
D% LR, FHESIR RO TTHEME 2 £ L Tw
229 fhldMER# AitRic o F R E i E M aE L
TEBOEILEZ LT 50, BERORNE R 2
eI ITHEE DI A & 2 falf % 5 % v, Crock
12 & % & EHED MR O BIIRIZ S MEEIIR O /N B bt
MR o[ H, M5k 0 ACEIC A, MR 13
LRRCEIREATA 227, 252 & - THK
L ENIREASTE, 206 ETFHAICHE 21
L, #OMBYIRE E %5, El2@RkicOWTL
kR, Hepfdfe e & FEE T A R e £ )
MEpROP e AR & 15, & L THEMGEIIR 1215
1= THTNHES IR I AT 5. HUKORT <R
PECid, IR o0 43 S T I S HE S TR GE 1o A
5, L7zhf - THHRN DIF DAL I DT,
BIRLAT OFKAE (Br@umicAHY) & dlko3E %
B MER R % B 2 WET L 7z, EATHI D 72 b TT

lesion in the posterior half of L1 vertebral body with epidural extension.
(B), (C) and (D) Axial spin-echo images (TR/TE, 1800/30). Epidural tumor looks to grow
through veins (anterior internal venous plexus), indicating tumor thrombosis (arrows).
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