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Radiotherapy for Vertebral
Metastases: Analysis of Symptoms
and Clinical Effects
by MR Imaging

Akira Sugiyama

Fifty patients with 63 symptomatic vertebral
metastases (18 sites: pain only, 28 sites:
radiculopathy with pain, 17 sites: myelopathy)
were treated by radiotherapy. Primary lesions were
located in the lung (9 cases), breast (9 cases) color-
ectal area (9 cases), prostate (7 cases) and so on. We
correlated the radiologic findings, symptoms and
clinical effects with metastatic features which were
classified into 4 types by MR imaging: non-
deformity, expanding, vertebral collapse, and
destructive mass. Each type of metastasis was
accompanied with or without epidural tumor.
Osteolytic metastases were apt to create features of
deformity (expanding type : 18 vertebrae, vertebral
collapse type: 17 vertebrae, destructive mass type:
9 vertebrae). The features of osteoblastic metas-
tases were no deformity (18 vertebrae) and expand-
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ing type (2 vertebrae).

The symptom of pain only occurred most fre-
quently in the lumbosacral spine. The vertebral
body deformity of symptomatic sites was relatively
slight (non-deformity type : 6 sites, expanding type:
6 sites, vertebral collapse type: 6 sites), and epidur-
al tumors were seen at only 2 sites. The effect of
radiotherapy was excellent (complete pain relief :
64.7%, partial pain relief: 29.4%). Radiculopathy
occurred most frequently in the lumbar spine.
Vertebral body deformity was noted in most symp-
tomatic sites (expanding type: 9 sites, vertebral
collapse type: 10 sites, destructive mass type: 2
sites). Complete relief was obtained in 6 sites (22.
2%), partial relief in 18 (63.09%). Myelopathy occur-
red most often in the thoracic spine, followed by the
lumbar spine. The vertebral body deformity was
severe (expanding type: 3 cases, vertebral collapse
type: 3 cases, destructive mass type: 6 cases).
Epidural tumors were also present in all but one
case. Six of 13 patients treated with radiation alone
improved. These 6 patients had non-deformity or
expanding types with epidural tumor. No improve-
ment was seen in the vertebral collapse type with
epidural tumor or destructive mass type.

Present adress : Department of Radiology, National Tohsei Hospital
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B B 4RI & D, WAL
DTV 3, 2 U FIERER IR 2,
ERIC L 55, MEERICEET 20 S
WV, FRICHFHEER DTS, FoERIT R
@ Performance Status, Tk B Wiciiy
5. FEBICNT 2 EOHREFEOBIL, 1) &
JoflE, 2) FEREToFH, 3) Fii~oE
B AE S BRI O TR & GHETH B0, KT bR
kO HIE 2 NE, TORBRITHEKTH
D, ERICHT HRPOHFE L2, Ly
L, EHOFHECBEHIEHIC L 20 2 7 =
ZADFHHENTE LT, f| &R OBR
ST, ST MpFEIHWLNT
Wb, LT, MEEICHT 5 EIEHR L D AR
WTIHEY ELEfyGarte—L3nbszed
BB 230, F72, MRS NS 2 HUR G R
DENFNTIER DFEE R AT O R E, Bl DR
ko THRL 2D, FEk, HiEk BN ERKT
R, ByrF, BHMXHERE, CTicLfrbh
T&7, MRIDBHIZE-T, 5122 A
DI FER S N, BEL L0 kMG r 5 L9
127 I8 AR e A HE T A MBI L TE
fz. T E THEHHES OREIRLIHEESER & MR
% & DB 2 R HE R AT W, bilbi
i3 MR Wi{%iz & 2 BB DOBEZ ETEIC L - T

% 1369

SHL, FEWBORN, SR ORE, B
PRAGHRO BT O BPUC LT T B, FFMEER
DR FIHEFIC OV T, MR BEif§ 2 Hb e Lk
A T, XA R, fEIR, EHRIA & Dl
FHEOWTHGE L 2D THET 5.

S

1938 4F 10 H#= & 1992 4F 10 A £ Tlz, 50 oy
FHEEERE X L 63 ST RUH RLiGHE 2 4T - 72,
W32 A, otk 18 A, i id 34-80 0k, FH
52.2 ETH B, HEBOZMIIEESR L B
F, XEEIZTTY, BRSSP EEZ L o
FFME 2 EREAT - 2 BRI, 3L
¥, K- ERE» BB 9, BISLEREE 7 4,
FEoE 5 81, MEAESE 4 B, FEiE, hEE, W
WHABOBD 1H, HEAWIG4H TH D
(Table 1). REABMIER FHzL D 24
MR, 1603 o IR : S, 1B
WREASBE L7z, I IRE 7 9, R R 2
BlTh s, LPlicibERo MRIAE 2T, 2
Wi, JARERHEIC PST Tz, IbSeEEE, KoL E R
BTN, BINLIES % IcAThb i Cwiz, BisE
PRFEE 1802 B T 6 Bl B oW
WTh b MRIHEE TLED oM H -
12k

Table 1 50 patients with Symptomatic vertebral metastases

Primary lesion No. of patients

No. of vertebral

No. of treatment

metastases sites
Lung 9 40 10
Breast 9 102 12
Prostate 7 90 11
Colo rectal 9 26 11
Hepatoma 5 12 5
Bile duct 4 10 4
Unknown 4 14 5
Other 3 16 5
Total 50 310 63

ERG6 412 H 25 H
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B

MRI 25 3 2 8 MRT-50A, 05T Th 5,
P ae ki3 T1 53§ (Gradient Field Echo
#: TR400msec, TE14msec, Flip angle 90°), 2 %
A4 2J& 5mm, & T2*Mif% (Gradient Field Echo
#:: TR500msec , TE22msec, Flip angle 20°),
A7 A4 ZE10mm, ¥ % v 7V 212 TREM B &
UK P &2 8508 L 72, BiHE, M Dw T3
T2* 5 i 1%, FEAE I D v T3 T2 56 39 il {2
(Spin-Echo # : TR1800-2000msec, TE30/
100msec), A7 A4 ZJE5-10mm 1= T L 72,
26 Bi3 7 ) =7 A& E4Tv, T1 iR
12T, KRN, KFEMizHRELLE, =F) w22
(% 256256, M %I 2 — 4 [[@, FOV (field
of view) % 25-35cm T&H 5. T15&FE{%1z T
A5, F7203 T2*HMAEIRIC TEES 2 BRE
E L7, B L BETRE LENO D W
AL BRI L 72, SRS AN S L 7230,

WHDEEZIBEL, FEREDBRE RS 72
®, FEFEZPOLE L THEROERZUTOLS
2oL 72 (Fig. 1),

Type 1. ¥/ B HERD—EFICBRE L T
5, H5VIIHEOEKE DT HHEKNERD
vy (Non-deformity type)

Sagittal view

A

Typel Non-deformity

Type2 Expanding

Typed Vertebral

collapse

Typed4 Destructive mass

Type 2. B EIHARN DI 2 Lo, Mk
CHESIRIC DS 5 L @ (Expanding type)

Type 3. HHEEHDH B 4 (Vertebral col-
lapse type)

Type 4. HROEETRH HHES IR, 12 5 R4
2T TN 2 1) BB 25 X A4,
5 ME SH 38 1 B 32 & @ (Destructive mass
type)

SHIRINGICHBENERZE-> T L%
#xz 7z,

XARAr R, HAXME R TERML, e
B, BR&5, AR>S oicag®mLz, 304
W CT AR ESEICL 72,

FERIZ LT o 3 Bz 404 L 72,

1. EBHOEREIRZ, MiHEROLWwi o
(Local pain)

2. ERIOENR & MRS - AR,
RRE, BEORMEL FOMERKZET 500
(Radiculopathy)

3. FHWEHERCERERZET 200
(Myelopathy)

i JBR 8 5E K 13 Tomita @ 43320 I Jk— &,
YL % O RET L 72,

B #EHHZ 10MV D5 4+ 7 2 L 7-.
#ik i id 2Gy /[ X 20—25 [E, 2.5Gy, /[ X 14—20

hxial wview

2
e
2.

32

wie 4

# Type 1,2,3, with Epidural tumor
Fig. 1 Type of metastatic vertebral feature on MR imaging

HARER 2 4554 % 5 145



A
¥

[\ F 7213 3Gy, /[l X 10— 18 [u] %, i Ve AL,
JEg R L - CGHEEEWTIT 2. 2FRO%4A, |
HHIESOBE*EL LI L), TDF
(time dose fractionation) 12T 60-70 @ f§i it %
MRS, Sk % BT & 20D il IR B U BT
i L O 2 AT L 22, Z AU iER ot
DPARTH 720, BERHEDEHITRAGEIC
w7z, ##aEi: TDF @ #50C T 60 4 5 110
I tr, MEIER AT 584128045 100 %
iz, BHER B CCEMEICH L TiE, 10MV X
M, Bl —PRE A, 5-6em DS iy
2 &0 S EHT 2 AT - 72, _EERSAKEN e AT
P9, i =M%,

FAFiE 7 HNC AT L 72, AFNEREIR 2 5L 5 4 )
i, MATHETC 36, 1% 9Gy/ 3 o) 4 %
WD W2z Th Lz, AREER 3 5113 U
BT %, BRAHEL, R L D BEEL D - RERT
BB, FEZEEORE W EETH B,

HRHEIZLLT DN TIT - 72, TR E LTl
ROWL oG lEmrmosnd nr i
(Excellent), W& % A% (Good),
BOAREES (Poor) & L7z, 2%, &l
WA BahRAY, Wk LBURAIDATE: ko722 d
DERFR, ERAEE L 2D DR AR, 2 kb
Vv, HEIEMET 2L Lz, MREERIC
DWT L [AlfRIC, FESRSCIRIERATE ik L 2
LR, RBrOEMIIUEET Y, BEEY
S OE S b D EHR, Bl ok E
2 & HIWT L 72, FFERERER I3 5 AT o R R
I & - TRE 205 MEEEEZ PO H 2, IEH
I WIATARE F CEME L 72 4 0 % 354D, #ilh

11

1371

i

ICTHATTE BREE TRBL 2 b D &4,
TTAEEREE 2 deh & L 72, MRS T i FolrodT
btz 3BNIMATOHGE & 7z,

MRIic Lk 2G5 8E, 1. X8R, 2.
fEtk, 3. WEEERIE L DBRIZOWTHRGET L 72,

L

1. X#gFR & OB

MRI 2 & - THHilli L 72 610 etk 5 + 310 HE
o (50.8%) # S & HE L, XA R Es
A28 B, w4 3 M, (EAAY 1461, Frilad e
L5 TH -7z, Table 2 1o XA R & 2 1E »
DERE F L, HKOZEED WD (Type
1) (%3840, 237THE(R, D H 5 L D (Type
2) 122148, 3THEM, HEEIZEMED Lo (Type
3) i 194, 27 MEMR T - Fz, L f e B A
HEED, HEEZ2EHTLEI LD (Type
4) D8P, 9MEKICERD, ZDH b 4 FITHE
iz, BIBG D HMESIROBE D <, 2
B ORERATED - 72, EBRITHER DL
347% L, BETH Lo 1ME -7z, BEARIIZ
EWnx D, Wl 5 b0, EEGHIRAE
LCRb NIz, BEEMEIER * 1E2 b ldafliEE
WThH-Te,

MR A e U NERE % 1E B b At 28 1, 48 #E
wic Ao nt, BT, HERDER D% Wi
0 237 MefHr, 20 MEAR (8.4%), MERE™Y o> 37 #E
Rop, 10 MR (27.09), H=aEE 3 B4 o 27 ME4R
b, 9 MEMR (33.3%) ICERsb7c. WEEEMENR 2 1E
B8P TNT—EL - THEEEFZ2 D Ty

3

Table 2 Comparison of Radiographic findings with Vertebral features on MR imaging

Radiographic Non-deformity Expanding Vertebral Destructive
findings collapse mass
Osteolytic 17 ( 84) 12 (18) 11(17) 8(9)
Osteoblastic 3(18) 1(2) 0 0
Mixed 13 (116) 7(14) 8(10) 0
Negative 5(19) 1(3) 0 0
Total 38 (237) 21(37) 19 (27) 8(9)

Figure in parenthesis: number of metastatic vertebra

Fi64E 12 4 25 H
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Table 3 Comparison of Metastatic vertebral features with Symptoms

Vertebral feature Epidural tumor Local pain only Radiculopathy Mpyelopathy
Non-deformity = 6 0

+ 0 5 4
Expanding = 4 8 1

+ 2 1 3
Vertebral collapse — 6 4

+ 0 6 3
Destructive mass + 0 2 6
Total 18 28 17

2. 46 HEfR (95.8%) I3 MR &Kz BMb» b
N, D2 MKIIMRD BN ESLL Iz A
TWwie, BHEHEEN RV 20809 b, iE
B LIHRD VN B2 THREED LT H~
DIEERD 12 Pl H 1), HEFIFL~DHERIZ 16 51 &
Z (D2, ZOIIHEFEER, BRI
DHERE % > 7z,

2. B DOMF

FER I 3§ 2 TR RO HE - D% % Table
3ICF &b, HEoMKICIERS D H B IERIL,
ZIFENDIGHE LIS D 2 Tl & 4T L 72 FF
REFBIBHFROWBREL L2,

RO AN AL 18 LI B b iz, BN
Y %, TEBMHED & BEMEIC BAEIE H AT B
D, Typel, 2, 3% ZNFN6ELLT DD,
Type 2 D 2Hlic b §H L WEBEER B, v
T L IUEER TH - 72, Type 313 6 Hfric B
b, FLAEAT 3B, M 1, BE L (2%
fi) THotz, —F, EROLWEBRIZZ (,
ZDH5 b, EHFHD Type 31 36l 51
7z, ERAZIZNOME 2 B, SEME1HITH - 7.

JI AT ARAE R % 4 5 FEAR I 28 #PATIC B o A,
TEAUHE AT 20 BBAL, Kotk 6 FR47r, SEHE 2 WAL TH
o 7z, 26 FMALIZMEIK DR b e R % 1 -
Twiz, Type 113 7T#ME, Z 9 & 5 ERALICHH
IS HERR % 38, Type 213 9 #B4%, Type 31
AL TH - 72, BEOLW2HOH £ 14
IEME (L4) ¢ GE% v, 181 EBED
Mt (Th2, 3) =8 T, WEIZTHAASEIC K

34

U, HEISE LI T H - 72,
firlc 38ed 7z,

FROFETR L 17 Bz B 5 4, BMEDT 10 61 & %
o7z, FEEMBRE D 2 B, AeWRE (BATRER)
136, BATTRELBEED 2B ThH - 72, 16 Blic
RS )R 2 586> 72, Type 1, 2, 3 i HESEAH
Bzt bbb, Tnen4pl, 34, 3HELS
7z, HATATREZ: 2 Bi% Type 1, 2 |2 B B4 5t
BEME) bDTH-72. Type 45766 » %<,
D) LD 2PNITEIRBETH > 2. TR
FiilC B R AR NI 2 B AR T & 7z,

EESMES; L 32 EALIC LN, 09 B 308k
fir (66.7%) 1AK% 1> Tz, SR &
AT RIZMEBIL, fERDHE< X DI ONTERD
P b SR TH - 72,

3. ABEURE DRIE

RIS RBIARR E R ) FHETE Zeh -
TRREBIAT 2 B, 2L Rs i, 484, 61 %8
Bz D CEHE L 72,

Type 4 (% 2 &

Poor

| [] Escellent
Good
Foor

/ Excellent

/

~—— .___.4/
Fig. 2 Response for 17 sites with only pain

64.7%

HABER S 5540 45145
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1. ERICNT 2R 156, 1702w
TEE L 7z (Fig. 2). #F%hix 11 547, 64.7%Iic
By, A 5ERML, 294%THD, HbeT
94% 1R & b7z, Eshod 1 SRR T
FEHEIC 2 HUEDIRYE L L2 KD EEFIT D
N, ZEWEFHE, TXVIEZECFHD in-
stability #¥5&4> - 72, Type 3 @ 6 #pfird 5 & 2
AL %D, 3IALC AR EG, FHWBIZFLE
ERINRIETH - 72,

2. HUEERICHT 2808 24 61, 27 &BALIC
WTEHT L 72 (Fig. 3). 3F4hid 6 T, 22.2%Iiz
B/Bon, AN 17EAL, 63.0%THY, BEFD
PRI UEET 245, MRRICIN - TR R
PREEIEE LW %D 5 7z, AT 458
7 14.8% TH - 7z, XD 2 HICFHHATHALL
BlEteRE L 72, 1 EBALIE Type 3 ICHEBRAIESS %
fE-TH D, iz Type 4 TH-7z.

3. FBEERICHNT AR 17T, 17 A
DWCEHI L 72 (Fig. 4). #%hi3 161, 5.9%Ic

1

Poor

% 1373
Excellent
Ry D Excellent
Good
Poor

Fig. 4 Response for 17 patients with myelopathy. 3

cases with good response and a case with poor response

underwent operation prior to radiotherapy

TEY, A%, ®Hizrbic, 86, 471% TH
S 7z, 209 BAiFN 36, SEEhed 1B R AR
IZFMDAThTE Y, Zib 2 & A HE
Iz TYEED R S Lz sER L 136 6 1, 46.1%
Thotz, wind Type 1, 2 ICHEEIME 5 2
v, RIEHIS AISLIRAE, BhAEAT 2 B, fthid
¥, BETH-7.

4, BERBEEL L RIBEE EBIEE L0

F eocottont | T Excellent ROROBIG % Table 4 IR+, Hiz DB R
Good L T 5, BERSHEE O %2 WEERB X 29 SRAL
B Poor W, 3 12 #BAL, A% 16 AL & RIF74 BUG Th

o fz, EBBHAH - TLEML IELL, ERH6
EALTH - 7. —, BEAES 29 32 #A4L
133F%hH 6 ficic 9 &9, Type 3 I WEIA-IE 55
4D bR Type 4 123§ 28R ITF R T1T7
BRI 5 BERNT % <, AR E 9B

3BT EETETIC 1418 3 DS HICFH21T-
7z, RN SR TH - 72, Type 4 DEA 1314

Good

Fig. 3 Response for 27 sites with radiculopathy

Table 4 Comparison of Metastatic vertebral features with Clinical response for Symptoms

Vertebral feature Epidural tumor Excellent Good Poor
Non-deformity S5 4 3 0

-+ 3 4 2
Expanding = 5 7 0

i 3 3 0
Vertebral collapse S5 3 6 1

+ 0 5 4(1)
Destructive mass + 0 4(3) 4

Figure in parenthesis: operative cases prior to radiotherapy

FRL6F 12 H25 H 35
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Fig.5 54 year old man with bile duct
carcinoma complaining of myelopa-
thy (paraplegia)

(A) Before treatment. Sagittal T 1
weighted image.shows collapsed ver-
tebral body at Th3 level and huge
epidural tumor which forms destruc-
tive mass and fills up spinal canal.
(B) 7 days after irradiation of 45 Gy/
15 fraction. Epidural tumor is reduced
in size, but the degree of vertebral
collapse is increased. No clinical
improvement of myelopathy was
N (B) obtained.

Fig. 6 72 year old man with oropharyngeal ca. complained of radiculopathy
(A) (B) (C) Before treatment. (A) T1weighted image, (B)T2*weighted image and (C) T1+Gd enhancement image. L5
vertebral metastasis shows non-deformity type with epidural tumor. This patient had a normal - apearing plain
film(not shown).
(D) (E) and (F) 15 days after irradiation of 45 Gy/15fraction. Epidural tumor was reduced in size remarkably. High
intensity of L5 vertebral body still remained.

36 HARBER S #554% B 145
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(A)

(B) _—-ﬂd““J e ———m—. (D)
Fig. 7 69 year old man with prostatic ca. complained of myelopathy (paraparesis)
(A) (B) Before treatment. Sagittal and axial T1+Gd enhancement image shows no enhanced vertebral
body at Th7 level and enhanced epidural tumor surrounding the cord. This vertebral body showed
sclerotic metastasis on plain film(not shown).
(C) (D) After irradiation of 48.6 Gy/ 17fraction. Epidural tumor was disappeared and the patient
recovered amburatory function.

Table 5 Comparison of Primary lesions with Clinical effect for 61 Symptomatic sites

No. of Clinical effect
Primary lesion evaluated site Excellent Good Poor
Lung 10 2 4 4
Breast 12 7 5 0
Prostate 11 3 7 1
Colo rectal 9 2 5 2
Hepatoma 5 1 2 2
Bile duct 4 1 2 1
Unknown 5 1 3 1
Other 5 1 4 0
Total 61 18 32 11

FRE 6412 A 25 H 37
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J5, WHD b DBIEDERD Z & H% {4 Flis
FHAEHR AT L 72, Type 4 o 1 PN IER O 4/
RO, TEKREOWHIX L H - 72 (Fig.
5). HERSMIEES % 4¥ ) FEB D ) bEORER L Nz
6 BliEFLHEHT 2 B, AbixATSLIREE, M, rhomg
JE, )N EEETH -T2, WL MR ZTE
7%, WEBAME S 3B T H - 72 (Fig. 6,
7).

5. BSEHBDIGEHERIF 61 #Bhrod FRFEHLT)
DRF % Table 5 127RF, FUIEIIH 786, A
%h 5 AL & 1009 DR RATE S A, RBISTIRE D 1
AL Z B TRV RIZ RIFThH - 72, FUELI 03
MIEETH - 72,

£ &

MRI (B ORKICRKLEN, 2 XA
DR LRI L, FECHRR E OBERE28H S
PIZTE RN~ N F TOHMX GG HE,
CT Bifgnf R % 2%z L€, ERICHIET 2%
RO, EEOBIRICRIS L Sz, &
HEZHGICE 2, HEDEBEEL 4 K250
7z. MRIBHEBILER 2 ESICEHITE 20T,
RSN ER DA IS TN EUcmZ 72, EBEI
FEAAE, Mokt %<, ZRFnoMosHh L ki
ThH-72%, EHEOEIGIC L - THEOE Wi
HIEE»H D, EERIIEEIL L L L, Type
I, 2%8 L, #1712 LmBsc b3 nER %
2K b, BEMIEBEBRN L ENERE & LR
T <, MARDIE IS DI EZA AR & R
Wi & 72 5. FEIRD B DI DB IR HLIT HEAR T
eI B3 b D%, HARNZET, B
JBZe E OZALH TSI RS N30, A b
FHERZ & 23 L 9104 3 S IEREOFT RS Ry
I TH - 72, Wifg% iz LT, SER0iEHEs)
RICOWTEET B,

EREERICDOUWLT

EROERIZBHETH 5. MEERE 2T 28
BRZLTVTWIEIEIE 24 - T3, BiErox
HDADREWRKL, B RO I T FEB M
EEIKEIZ 2 < R e, ima A RiHSE b

38

PEMTHY, UL S, 29 LR
TFHREND—D L HZ LD, FERIH - TY
FERDZL W LB EIBRT 226 TH D, Hifk
MO —ERIZER AR L, HEROZEh e s
&, ERFEITZ L3 LW, EHOLDER
EFELLTWAREMITIE, ZH0OH 2L DA 12
WAL E T0%% dishiz, £ 5 b, EHBEIFIZ6
HALIC BB, MRDZER D ( T, MR EEE
I SRS - 2R EA S, BEBREREOEH
I BEARIE, BRI L - THEIRD 259,
Tz DRRFEDOFI & 22 L, B, BEiw, B
U ENTAATT BN L HREARIR ORI L B L&
RATEEE G ThH2, L LEREREHEE
FHRENTL, EHEOLWIMILH ), #TT
LB, FRINDIEZLL EHBIRT 5 & bR
5,

S RIS TIZ, RO AN 2 55
ek e LTURIcHLN, 09 bEdiyk
D64TRICH ), MOBMEL Y RIFTH- 7. =
TUIIREER %2 1 ) EB 2 50T 72720 & Bb 11 5,
/21— 2 MBS TEEAERIL22Y,
BUC L 2N LRN RONT, BRI
{d BBREE Vs, Price® i3 4Gy, 1 B W& 12 €
43% I BRIRRN A TE S 172 2 & b U O B
RN A = XA DNTHELEL, B~k
FEAER & 0 L BEIIE A~ O, T
SMEREDOWES BT T 5, Bl
D BB TH S, FH~ORH N

ATV, BEEEFBEEL 2. 20Gy DR 24— 48
e[ Tl B il 0 WREE M AT O E5R, B
WA RSN, 2 — 64 H TS o
TEERD T B, FOHAEICIZ 6 —12 7 B o
25 E L7 BERTE30 D5 400Gy OREZD
FHOBEICIZ 125 25D B EEIN TN
B0 N LD LH s, AMEERSLEE O
B TERIEHYR LN, —EHMFERY 2 Bho—>
LT, EHICHT 2EBEOBMEL L LI, B
AT BIERIC L - 0, BHMNOEI KT
L7z, B MET L ERAf 2 ns 2
EDEEZ LN,

HABE ek 4554 % 4 14 %



Poulsen'? & L\ Bfifiah 5 i3 E 5 & Mg ic x4
LB E TR Wb b kRT3, BHZED
MR HEif§ic TFIED UL, HEOBRIBHIL - X
NI, LEXERRTLZZLETHEL.
RN D F=4% T H BHEEHIEIE, Lh55 7 B h
FTH, FFMIZE oS ML 541t
T 3220 gD REHC & - TEAAH Z T
52 LIFTREEEZ SN D, BUIIENHIS R H 4
ik R EIEL, mMEROETICL - T, B
DEFEAHE] X N2 W EEMED D B, S RIOKE T
12 2 BIAVEIA~NHERL Twizds, winbE],
SUEBDIERITH ), RIEr Lozt bins,
PO ADFERD S Y, BRE % B2 ke WwiEfic
U CE A RIS, MRS OOTERE, MMAHIEEE, T
Bl FHi2 ORFHH Y, HBilizgs Ll n,
*EEMEEE & L CRMICRRHH L B HA,
TDF i T 50—60 4 T+4r & b b,

HWREERICOWT

R R 1T DV THREE R & FF etk 12 40 723t
HiZxdhw, bbb L EBEORAIIC L » THENE
o ERIZ & ), FHSHE~DEE H
0, SE4RRE % bR R EAEOEREZHE- T
W, S RIOME T, BEERD 71.4%H AU
IZRGH, MaMEDHE & BAMEIX D o 72 OHEE
HHERE LTRRENDZ LD EH - 1,
MRI i3 %8, MREAROFEMICE L T 5, W
SEREFAESICHEITE, THEREOTuE-CHE R
WHAEESICMB Z LA TR, BEBRIIZ, &
DAEDREFIZ N, o £ JH#TL, EEHS
<, BHSMEAOEE %7z, B ER%
66.7% & EHEICEED 2 Z i3RI REZET
# 5, Rodichok®V |, WEH»H Y, XHEE
CREDDHB BP0 7T LETV, 60%
ICBEEAERS At d - 72 LR T B,

FEESEIR AT 0§ 2 AMEIZ FAT00IAHE,  BURHEHA
B, MEHDMEELDHY, 12 BAOMEIEN
T 329729 FHERICHT 2 8E» % <, Gil-
bert?® | 235 Bz D TS REDFLE A & %
WEF L, BATAHE A AEBIEH0 80%, A4RRH X
1 45% 1B EH B ), FAT & BUR RIG LR T
EiZhehrodz, L LESMED 9D H B

TR 6412 A25 H

3 1377

BITRRE e - e DL 2PN F E e o 72 & ik~
Twb, Mo b L EkC, EBES = 22
EEEAEEL v 2R AT B2 v o 72 LSE
SRR L 2 B &, BUERSETRT L Bk
BARTH B, Wk, BHED b OB 70 v,

10 7T A TEEMEIC L 2 L BEHIE RO
FIGEA B TFEMHiH»E v E S b, Tomita®”
13, RELHEATIIHAOEE L RETH 1
FEAVETH Y, EEEHHFH B LSRG
TWHEL LV ERRT W3, FEHERKZRES L1z
BAFRVEE, RESLETH), 1 0GR
ERES L W EINEY, ARE TR, ZNLHD
Z ¢ % MREICTHRT AZ EHTER, D
T ) MK EE A7 £, AR OB b D
TR BRI R ME T E, SR 5
Pl A B & T < Y % < BERRAERE, Wil
T RRARITRTH - 2. TLHHEOLEFNIC
JEE DM %Z B 1208, REOYERIIF LN h
St LirdioTwalAERRZSEE, 70
S ¢, BRI, GENAETH B,

FREECS > TRIBIREL Y, ARE TR
9, BIIEORHIIT Lo, ZhiERLES
S, AR AT S T 2B %<, H#AT
HHEBEHW - <D THY, EHMRGDH 5 ER
D%, MAARDER I A, BEAER L By
LY Eholzlzd e EZ Lk, MENRAR
DB L KIS RIFTH -2, —F, HEHHE
DI E PR L, FURERWT, B
Bizhhb b TSRO FUSRTRETH D,
WHIC B bz Rk ERIT R 2 5 kv, B
WM kv, FURE, BISLIRE, ) >oclE, B
fEME DO RGED & <, F THURRRIGHEZ #10 5 s
b{j) 6 25},23]‘

BRI OBISI3 FAGEE O v L o, BUH
BAMREEN LWL Dk 35, 4RO &y,
b OBE T, MIROEH 7% <, B AR
DAY DIEFFRGFTE LT, FTHH®R
BEEPATINE LB bNS, , BEMRIEDLH
ZEEPN, —KEICRIRSELNTY, EEE
PHEATT B DD, HIREOTHRIYFFT
& AN, FHED LIS,

39



1378 T HEERE e~ MRI @ FH

HERD & B BERBITHET L HWES S D, F
HBORBRD SIEFHEHIRECEARENE, 2R
F THMEER OREKCHBZRI A & MR B L o
BILR % ARSI A WY, bbb ho4HiE
SERDFH, SIROTH, EFEHEOPEIC
ElRbhs, BElHoZk - igkizkITH Y,
MRI iz, B> > FE ML DRERDH 535
BIATIREMEL LS. T2 MRIick B H
B & BB L D, B PR & Rk
B¢z EpEE NS,

% @&

1. SRR HERESES 50 B, 63 BBALIC ¥ 2 MK
G EAT - 72, BRERDOF L L DidhlisE, FL
i, KEEGBDBD 9P, BISLIED 76, K
[, IREEAT AP TH B,

2. MRLic k 2B ORMEE 4 Bz 451F, &
LICHEEMME S D EE® E 2 12, ZNHLDFTR &
XARATIR, fER, BRARZHIR & DBIR 2 fi~2,

3. AR AR 2R, &
FRUCIIHAR DN T A s o 2, BRI
28 B, 32 EMLIcRE& 7z,

4. HEIHDADIER T T HRIIHED & BEAIMEIC £
<, EREIEEEIE %2 6 TALc i 725, it
EWh Dl {, BENHEFMNERZ 2 PICBD
7z, BUHB OB RIZER, 64.7%, HH), 29.4%
ERIFTH -7z,

5. MEKIZBEMEC 2 {, HAROIIEI IR
A9 EAL, FEBE IR AT 10 HBA, B i e
Y2 FAL & WD 4 C Bd STz, FhBITE AT
22.2%, A%h63.0% TH - 7=,

6. FHAERIIMIMEIZ 2 <, 1T & A EIZRBS
WAL % £ > Tz, 2hRIZ, MRS HEIRIz T 134
e Bl BT LRBO. WTNLEREAL LW
Type 1, 2 (ZHHESMEE 21449 B TH- 72, W
FEEAREAE % 12 5 FEAE B 37 BRI M I 2 D 5 A 13
dEER S e - 72,

7. ERSEILRKOME, $HENOTFH, EF
HetogeEic B & Bbhi:,

40

X #
1) FHEESE, PSR FEBICNT 2 MU s
&t FEOBRER 34 1 1130-1138, 1988
2) Bates T,: A review of local radiotherapy in the
treatment of bone metastases and cord compres-
sion. Int J Radiat Oncol Biol Phys 23: 217-221,
1992

3) Harrington KD,: Current concepts review,

Metastatic disease of the spine. ] Bone Joint Surg
68: 1110-1115, 1986

Tong D, Gillick 1., Hendrickson FR, : The pallia-
tion of symptomatic osseous metastases ; Final

4

result of the Radiation Therapy Oncology Group.
Cancer 50: 893-899, 1982

Blitzer PH : Reanalysis of the RTOG study of
the palliation of symptomatic osseous metastasis.
Cancer 55: 1468-1472, 1985

Arcangeli G, Micheli A, Arcangeli G, et al: The
responsiveness of bone metastases to radiother-

5)

&

apy; The effect of site, history and radiation
dose on pain relief Radiother Oncol 14 : 95-101,
1989

7) Price P, Hoskin PJ, Easton D, et al: Low dose
single faction radiotherapy in the treatment of
metastatic bone pain: A pilot study. Radiother
Oncol 12: 297300, 1988

8) Madsen EL: Painful bone metastasis: Efficacy
of radiotherapy assessed by the patients: A ran-
domized trial comparing 4 Gy % 6 versus 10
Gy » 2 Int J Radiat Oncol Biol Phys 9 1775-
1779, 1983

9) Okawa T, Kita M, Goto M, et al : Randomized

prospective clinical study of small, large and

twice-a-day fraction radiotherapy for painful

bone metastases. Radiother Oncol 13: 99-104,

1988

Martin WMC: Multiple daily fraction of radia-

tion in the palliation of pain from bone metas-

tases Clin Radiol 34 : 245-249, 1983

Salazar OM, Rubin P, Hendrickson FR, et al:

Single-dose half-body irradiation for palliation of

10

—

11

—

multiple bone metastases from solid tumors.
Final Radiation Therapy Oncology Group report.
Cancer. 58: 29-36, 1986

12) Poulsen HS, Nielson 03, Klee M, et al: Pallia-
tive irradiation of bone metastases. Cancer

HARR W B 548 B 145



13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

>
W
=

Treat. Reviews 16: 41-48, 1989

Hoskin PJ: Scientific and clinical aspects of
radiotherapy in the relief of bone pain. Cancer
Survey 7: 70-86, 1988

Posner JB.: Back pain and epidural spinal cord
compression. Med Clin N Amer 71: 185-205, 1987
Baker, S. L: Metastatic tumors of hone, J Fac
Radiologists 1: 245-256, 1950

Boland PJ: Metastatic disease of the spine. Clin
Orthop Rel Res 169 : 95-102, 1982

Alga PR, Bloem JL, Tissing H, et al: Detection
of vertebral metastases: Comparison between
MR imaging and bone scintigraphy. RadioGra-
phics 11: 219-316, 1991

Smoker WRK, Godersky JC, Knutzon RK, et al.:
The role of MR imaging in evaluating metastatic
spinal disease. AJNR 8: 901-908,1987

Knospe WH, Blom J, Crosby WH : Regeneration
of locally irradiated bone marrow 1. Dose depen-
dent, long-term changes in the rat,with particular
emphasis upon vascular and stromal reaction.
Blood 28 : 398-415, 1966

Sykes MP, Chu FC, Savel H et al : The effects of
varying dosages of irradiation upon sternal-
marrow regeneration. Radiology 83: 1084-1087,
1964

Rubin P, Landman S, Mayer E, et al: Bone
marrow regeneration and extension after exten-
de field irradiation in Hodgkin disease. Cancer
32: 699-711, 1973

Sacs ED, Goris ML, Glatstein E, et al: Bone
marrow regeneration following large field radia-
tion. Cancer 42 : 1057-1065, 1978

Chambers T]J, Path M R C: The cellular basis of
bone resorptior. Clin Orthop Rel Res 151: 284-
293, 1980

s
W

24)

25)

26)

27

28)

29)

30)

3

32)

33)

34)

1379

Kurihara N, Suda T, Miura Y et al : Generation
of osteoclasts from isolated hematopoietic pro-
genitor cells. Blood 74 : 1295-1302, 1989

Gilbert RW, Kim JH, Posner J: Epidural spinal
cord compression from metastatic tumor : Diag-
nosis and treatment. Ann Neurol 3: 40-51, 1978
Maranzano E, Latini P, Checcaglini F, et al:
Radiation therapy in metastatic spinal cord com-
pression. Cancer 67 : 1311-1317, 1991

Tomita T, Galicich JH,Sundaresan N : Radia-
tion therapy for spinal epidural metastases with
complete block. Acta Radiol Oncol 22: 135-143,
1983

Landmann CL, Hunig R, Gratzl O: The role of
laminectomy in the combined treatment of
metastatic spinal cord compression. Int ] Radiat
Oncol Biol Phys 24 : 627-631, 1992

WILELZ Al - SRR IFHERR S & 5 AbIRREE I A5
A TR EHF. SEEAMEE 42 1 1301-1308, 1991
Rubin P : Extradural spinal cord compression by
tumor Part 1: Experimental production and
treatment trials. Radiology 93 : 1243-1248, 1969
Rodichok LD, Happer GR, Ruckdeschel JC, et
al.: Early diagnosis of spinal epidural metas-
tases. Am. J. Med. 70: 1181-1138, 1981

Gernatis CJ, Chu FCH : The effectiveness of
radiation therapy in the treatment of bone metas-
tases from breast cancer. Radiology 126 : 235-
237, 1978

MRS, BBEEEE, FEEW, i e sEgo
MRI #* & A7z it Hdtootsd. BEOESWE 3,
suppl 1: 145, 1991

F103%, =HEEFMHENEO MR 20 & iEE R —
Gradient Field Echo #:iz & 2 #iit, HARE M4
W, 541 T767T—T75, 1994

FHE64 12 H 25 H

41



