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Usefulness of CT Scanning in Metastatic Tumors of Bone,
Particularly the Vertebral Bodies
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Department of Radiology, Kurume University School of Medicine
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To make a definite diagnosis of a metastatic lesion in bone, when suspected on the bone scintigram,
is essential in deciding on a treatment policy. Of 336 patients admitted to our department over the period
from August 1983 until January 1985, 60 (with 122 lesions) had a positive scintigram of the spine. CT
scanning was carried out in 36 patients (with 56 lesions) who had no abnormalities on conventional
radiograms. Of these patients, those with lesions in the spine particularly the vertebral bodies were
evaluated in this study, although it must be noted that in most of these cases, abnormal radionuclide

accumulation occured in other skeletal regions as well.

Fifty per cent of the 56 lesions, RN-positive and radiogram-negative were proved to be positive for
metastasis on CT. CT is superior to conventional radiogram in detecting bone tumors, particularly the

vertebral bodies.
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Table 1 Materials

336 cases — —— — — cancer patients in admission

!
bone scintigrarphy

N\

negative positive (60 cases, 122 sites)
convention-al radiography
e ~
positive negative (36 cases, 56 sites)
CcT
Table 2 Results of CT
g positive CT scan
Primary for metastases
Sq.* 12 5
Adeno* 9 4
Lung — — 29 — 13( 44.8%)
Large* 5 3
Unknown 3 1
Breast 13 7( 53.8%)
Liver 5 1 20.0%)
Esophagus 4 20 50.0%)
Pancreas 3 3(100.0%)
Prostate 1 1(100.0%)
Rectum 1 1(100.0%)
Total 56 28( 50.0%)
*Sq. : Squamous cell carcinorna

Adeno : Adenocarcinoma
Lagrge: Large cell carcinoma

H o1z, ZD 5B conventional radiography T&
WD B O ITN36FIS6ERAL & %45k & Lz (Table
D. FALEREL, BAREEN L S hIcER
WRERSF L7z, FERIE31E D HEIREIC o b, Fiy
FEI361.68%, BRI IN2THoe, FRE
DARE x5 &AL 290] & B b % < #9502 5
o, DWTFHMEI, FHES, REME4, MRS
3, BINIRE EBELLh TR 1 THoN
(Table 2), fETRRFLEE R L, B
#&, KMBEDIETH - 7. conventional radio-

614 5 A250

(13)
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graphy & UCIRIEME, MIFEMEB Y, KOACET
Wi ZEn Ui, CT O XIS A S
BWIHHERBICEACRS L 5 EEY Y b
) —ICHEY o, EEAERIEBISGE,
bone target imaging TfT -7z, CT I & h BB
HELALDRLUTFOI &L, HEEHEEDL
CEBES A 2T 5 low density & BB 554
B4 & Bbh b high density £ 5 & o (lytic
type). 2. HEBHEEFPLICEBE/LLEYEL, B
HoFHEY S5 O (sclerotic type), 3. 1,
2, OEFER (mixed type) & L7z, CT gfEizsE
Z TCT-60-A-30series, YMS CT9000C, \+$h
$120kV, 200mA, H %\ 11120kV, 350mA T, =
F v &4 Asdbsec, A7 AE2mMm, A5 AR
fEf@dmm & L, A+ + vEIXEHEEESIL 3
WLEATARE LT,
w R

CTR X 2EBRARKIMBETI344.8%TH
h, HBEBNIIHK Y KEILENZAD IS
fo, PR, ROEME, BERUE, MNIRE EBES
TH CTRERCEBYRRA LB, HoKd
TR, RUIZRRNE, EBRE, B 4O
yELIorx L, FFETI20% & EBHRIE
ot BEMZXCT TOEEBBRHERII50%
THo1(Table 2), 73, CT TEBEMH: & Lic
106118562122\~ T, conventional tomography
BT LIcE LA, BREOEHAELXTRE LA DR
3L (27.3%) TH o1,

BB D CT Lo type % Table 3ic/xT, lytic
type & sclerotic type 2310413 -2, mixed type
B8 HAZ LN, £ type DIEFEICKZER LD -
7z, lytic type (%, &« OFEFREELIITESRS
HLT\w5, sclerotic typelXELIE2S 4 4 & & b
%<, HABMOWETI%ILZ D type 2 LIz, 7,
JiE 958 1% 4 sclerotic  type % 2 L #-. mixed
type ICEBiORF LEEIERIC K bR, B
34 type I b iie 3, selerotic type # 235
bokdishote, Fil, BELEEETI60%D
BT mixed type 2 L7,

BB OWTIRE 4381 (LT C) o 141
ZhrE, THHIHED CIBREICE S LT\ (Table
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Table 3 Types of metastases Table 5 Location of lesions within the spine
— Adeno* 2 * spine Right | Left | center | whole
Lung ca. —;.ar.ge' f C. spine 1 1
—Sq. :
. — Unknown 1 T. spine z 7 9
Lytic 10 .
Esophageal ca. 1 L. spine 7 6 2 3 18
Breast ca. 1
Hepatocellular ca. 1 * type
Rectal ca. 1 Lytic 5 3 2 10
Breast ca. 4 sclerotic 2 4 1 3 10
Pancreatic ca. 3 Mixed 9 6 8
Sclerotic 10 | Lung ca. [— Adeno* 1
—5q.* 1
Esophageal ca. 1
“Sar 3 e, BHETR DO H|MAICALR, ERBIER
Lung ca. ]E— Adeno* 1 HTH 7o, type Blicit mixed type AN 4
Mixed 8 — Large* 1 VEE AR TR LT
Breast ca. 2 ’
Prostatic ca. 1 =
*Sq.  : Squamous cell carcinoma R 1. 708, B, #iizlkE (Fig. D
Adeno : Adenocarcinoma HEB Y BT HERERI o2, B
L ol B 1l carci . : ' o _ )
RLRE § SIS €55 CEE oA v FCHE IEHE AT L) zoflicREEE YR
», BEE FEbhl(Fig. la), BEH®D conven-
Table 4 Location of metastatic lesions tional radiogram Ti3,, LIt FERF 0o
Lytic Sclerotic Mixed
Ca * 1
Ts *
T,
Ts +* @
Ta * 9
T *
Tun * *
T2 * *
10 > @ *
1 * o @ *
L, » * * 18
1% * * * @ o
115 > o o
10 10 8

4). BHECZEMID64% M A bR, ZhiklaHED
218 TH o7, lytic type & sclerotic type (L JEHE
&< Zbh, MIZ mixed type (XBIHEIZ S < &
b,
RICFEBHEEA OFRE OB IOV TIRE L
7z (Table 5), #EOEFREL VA, Epds
&, BHETIRTT. 8% D EFTICEMITRENA A LR

(14)
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Fig. 1 Case 1, A 70-year-old man with prostatic cancer.

a. Bone scintigram shows an abnormal pattern of RN accumulation at L, and
other levels, which suggested bone metastases.
b. Metastatic lesion is not detectable at L, on conventional radiogram of the
lumber spine.
¢. Tll-defined lucent lesion is visualized on conventional tomogram, which
suggested bone metastasis.
d. CT scanning reveals a large low density area at L, in the left half of the
vertebral body with partial destruction of the cortex.
e. An aspiration biopsy from the area established the presence of an adenocar-
cinoma.

BEFI614F 5 A25H (15)
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RELEMTE R (Fig. 1b). D conven- MeE D ek % 70 low density area (LT
tional tomogram T, HEED 75512 Iytic 7o LDA) &, o FBEIEAE s high density
REOHFEY ™ %T 5 (Fig. 1c), L;o CT T3, area (LR HDA) 2 ring Ricfr&ET 5. —H ik

Q

2a

Fig. 2 Case 2, A 59-year-old woman with breast cancer.
a, Abnormal RN accumulation is visualized at L, and other levels which
suggested bone metastases.
b, Metastatic lesion is not detectable at L, on conventional radiogram of the
lumber spine.
c. CT scanning reveals an elliptic metastatic tumor of the sclerotic type to the
left of the vertebral body at L,.

(16) BAEREE $H46%5 H55



#H

BoWELRD, B orcBER BN 5 (Fig.
1d) . F#FfZD percutaneous aspiration biopsy T
atypical cell % cluster & LT3 adenocarcinoma
DR X i (Fig. le).

fEF 2. 595K, Zh:, FLEE (Fig. 2)

FIER X I o el By v+ T L, Foftic
REERLRD, FEE EDbRL (Fig. 2a).
FEHE D conventional radiogram Tix, L,%* D
~DOEBIEHT & £\ (Fig. 2b). Lo CT
THEE LM L& ¥ TR S AEO sclerotic
lesion Z 3, sclerotic metastasis & Lz (Fig.
20),

TEGI3. 631 Htk, Wi (RFLER (Fig
3

BESOWE - BEOERELYERE L CE
Be. ® > v CcEL12KaHe (LAF Thy,) Fofilic R
WERERD, BEBI R (Fig. 3a). con-
ventional radiogram TR F Do B 2 is
T &7\ (Fig. 3b). A#® conventional tomo-

Sl i _.'_..‘-

i f

3a

BEF614E 5 258

(17)

EZ

675

gram TIRMEEICRE LM TE R o7, Thy,
o CT ¢, #AEMIZA] D LDA %35, lytic
metastasis 235t h 7z (Fig. 3c). chemotherapy
T THEHAEA Licte®, Thy,icd LTk
radiotherapy (XfTh izt » e hs, D 6 H F#%
O CT Tix, LDA 7%, »ofhkLTkb, =
DRBIEBRTH - L E 2 bkt (Fig 3d),
x =

EEMOREENE L LT, EErY v
ATHCEROBCEB YO b tixT
iz, FFEOH50%, o\ TR D #9402,
FORBREE, FFRED#30%, BHDO#H20% &, B
BETEBEZRDD L5, BREOCETFER
CLHENLOEBRIERTH DA, HRFAITIEE
NOTHIHCEBRERLTV5Y, bhbho
BES TR O BB RIIM0% L RIEL, A
BHATRKRELRBANRLSNIh - 120%, AH
FOFE LR MER AR S R, NS 3
ATV, PNEBENR S RMETH 5 1o
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Fig. 3 Case 3, A 63-year-old man with lung cancer (squamous cell (,ar{.mc-ma.)
a, Bone scintigram shows abnormal pattern of RN accmulation at Th. ;, and

other levels.

b. Meteasttic lesion is not detectable at Th. ,, on conventional radiogram of

the thoracic spine.

c. CT scanning reveals a round LDA, which suggested the lytic type metas-

tasis.

d. LDA is changed irregular and increased on CT scan taken 6 months later.

WDEBRNREMIcE LY, hoFORBIHE D
conventional radiography i TR IC L3 Tt E
L EREELRD, BN REiabindo
fetedTh B, T, CT TOBEBOFERAEIL, X
MAREA60% &b BERTH -7, Thd kil
FEOMLD 2 FBwE L, ROLOBERE T &
REBLTWAREREEDLIRS,

EBHEESOWMMMBAE LS &, B K
80% L K4 % L, 2T KEBEEME, WE,
BRE, BEEE -BWERECADRB EWDY,
B Bl &Y, RE EE ED,
dEam, e S OBEER - Tw5%, Lt
DoT, MEICEEBRIEETSHE, ChbD
BREE LY biebl, BHEICE > THIEECE
JorcRARE S 7o B, F o, HEAETSMIZUE spinal cord
# spinal ganglion 7z & 23 FFET B 7o, IRBE N
ML 2 CTHRET5 LB EEOMRELE
W B, Lo, BEECL - TEE
BoORMZER, RUBENETLRS,

R BN BRT OB OMSIRRT,
BRLFROMICIEHEBRIFET S, BRO
FHICIREoEF MR RIS, T, F

(18)

BB E &) M EES AR, O
HEREE 0 FHAERMRLrAbhD, T0
EEmEyEYRE LS, ¥, FROFRmMTE
FRNEE VI LOLHD, FbbicdhEE i
HOERRERE &5, BRINECEE MR
BEAERDRCD, EBEEEOETER R E DR
FIREED B I R HIR T3, —0 X 5 1THE
RRED BB\ T, EEflke WEMRkoRE
HIR L XD T A, FORBRLEL THEARE
EICRENEZ 2T 5,

Fio = &<, #EREHRETHY, BRER
ZoMciREEHES H2EIEHHEESEH
b, Z ol NE, SMME, sinusoid 7z &2
BT, BBOGAHOBET S &2 AIHR
35,

bone scintigram TE#»FEbhicEE, con-
ventional radiography C CEEB*HRRTE %
HRIIME, LEXBRTETH, TOHER, &

BHEIEOMAY, WKELOER R RN &

&\, FoE, CT EFMictEdx 525, CT
F, AHEEE ML S8 %1cid, partial

volume phenomenon ##EEL, A3 A AlEIE2

BAERREE 465 55
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mm ¢ HWIETA0MEYEBbhs,

FEBED CT #13, lytic type, sclerotic type
¥ X OTHEDEEE mixed type ko BR B,
lytic type DEBIZ, W TTh b RE/x LDA 238K
it 2 h, &AL HDA LikoTwbE
LR\, BB 2WEMBOZRLHELS
h, ThiIC X 2ERINAS LDA # & LTHilH 2 h,
FE D HDA (3% o ¥ D osteoblastic change
Ths. £z, 0 osteoblastic change (iR #H—
REETRIHMS, LDAOREERY E YLD
WHETS, 20 LDA & HDA Lt oBFZ» 25
&, mixed type THBELAHANCA b ZithT
VBB DML, BB AICRIES pattern R T,
7212, &z lytic DIRE 2R —HEMPT 12 multiple
CHET 2HERENCEBRYET 5,

SEIO#E T, lytic type D50% 2 AL Mz,
mixed type DT5%BRAEMIZHR S, F i lytic
type A EHEZ, mixed type 2MaHEic £\ 05
B GRS pattern X2 L2 L, FEMIE
ZAIRA, WEOCEFNZY TS5 2 TCEERAS
Y FTHAH, Zhikbone island 23, KaHETH
B, BHECEMEHRORD 2 &S \WIEE L%t
BHTH -7, /NE Tz lytic type DI, Hifk
M @ vascular channel & $31 L 7z < Tidin b ix
VA3, #351E LDA OB REL <, o, A
HIZ HDA 23388 b4\ & & CEFINFEET
»H5,

E7e, BHEC I\ T, #E4E D posterior part iz
R« BB YR 59, Z it basivertebral
vessels @ entry ®#FRT#H b, spinal canal D FijE
LHEBELTAZBT LM%\, ZDcanal kD&
A ECRWEL, ¥lARLBETS
linear 7t basivertebral vessels & o % R
hiX, lytic change & ORI 2L,

hnii & & b R RE A 2 /N & 7x spotty LDA
ELTAH2BHZEDDH B, window level (LT
WL), window width (LA F WW) o setting L 72
\TIE, lytic change & R ET 288N H T
{ %. bone target 23 C & e W EBTHIIT, &

ORERBEVEL B, bhbhORE T ER
B EFt H, bone target imageic ¥ \» T WL

WEFI614E 5 250

(19)
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100~150. WW 300~800CH#l L T\ 5 O Tl iz
R, RIS & Z AD R T 4 AT,
ME{E & HEREIHR & 12 partial volume phenomenon
BEAEL, Bl bHEENO Iytic change D & 5
CH2D5E0RH50TERYETS, HHERI-
WTHET B E O Wi coronal $ 5 \ 13 sagittal
reconstruction # 17 - 72 b, directcoronal scan
DEREEEL DB LEbR S, cartilaginous
(Schmorl’s) nodes IHEGE D AR I B L A
KRB OB cH b, AEI high density Z £\
lytic metastasis & Eﬂﬁ%ﬂD FTRZET59 MMk
IR b 5 REOBRBEOH fis & T
BICEHThHA N, HEGBICTWTOEBERN
IZ Schmorl’s node 233~ b Z 3 & & 23:E 5 b
9, 2oL EFXESE mixed type DEEBE L &
Bl wEBbh3,

sclerotic type (Z—R¥ICBIZIRRE 2 b O B 1
B IhTwah, M, MECcL, ko
BETALAS, bhbhoRE ik, HEH»S
DLONRKRLEL Zbhta, Fic, ASEOSTY%H
sclerotic type 2 L7, O type i3/ X fe R ¥
HOBLEIPEEL, RETHEL, O AR
WA BEEMH B, F, ZORMEILANES
L, MEoUdG B2z CTHETHZENSE LD
T# %, conventional radiography TR ¥ % K
TEDL57b D, AR O At D
Hieh b marble bone disease D & & {8 E%%‘?’
BT ERBB, ThLOBEIRIGHDE T4
IaboTHhs,

HEARPIZ IR 1 ~10% 4= bone island (Fig, 4) %
HZHRB7P, ZHIRIEEOBRE R ESD
I 5 L 7Bk @ cortical bone T, IR
chondrocyte 2 #E+ 5710 = hit, BHE O
contical bone & metabolic activity I3[/ U <5
L7, F v F Tk negative D 2 L 234\, L
DL, ¥hicpositive BEETHZEMADHBD
T, Z® & Fixsclerotic metastasis & DR %
B35, CT @ LEFc, &dilem DD & & H
HElMhorEPRCBRT A LNS
WD) g 7 2 DI X radiating spicule &
LTiEhsEFROREYH»D D, ZhiXbone



Fig. 4 A case of bone island.
A small high density lesion which accompanies
with radiating spicule is visualized in the verte-
bral body.

island D8THIC A b B L WO MED H A7,
sclerotic metastasis 23 §ijafi > & & { BEEMETRE
EEMZERC 2, £ OEFNEE T,

LHEME (spondylosis) HHENE <, BEEZIC
BWTHy v FEBEREL OB IRVERLD
DO—D>TH5H, HHREETLICbDTHIX
F v % conventional radiography T i »:
<, CT TlaHf4#E D osteophytes 73 & b b
B, HEARDTBAAREE Lich, W& bAT~
DIELDER v D I IXHEER O BT E A LR
HhF, mass & LT volume DHEENTEF,
¥ 7=, osteophytes FSBL LA T b HE A > BERQ IR ZE
HofE (Fig. 5), bICiRHERIZE-CHERE
iR, BiHEER:s L oEBBEBRBE ORI LT
AT BEOKHHIED CT B3, HEMADLRE
b & ¢ osteophytes DEHF H 5 DKL TH
%. % 1-, osteophytes ZHEERTFIC A B A T &
N&EWL S THhHB (Fig 6), ZoEEIL, AEHA
WZ, fZ, Tichbis 5 HfE, 28 Mk, &4,
5 BHENFRIALTH B,

ThbEEBLTCY, BEEOHSE, By v T
TEEB LOENVREGE HSD, ¥, W
EREHTHEEELDD 55, Zom, CT HEE
AN OEREHFIZL b2, EINCIHEETERT
b5, SEIOKFTHERERCT LEBEEL L

(20)

EBMEEHcNT S CT oF il

Fig. 5 A case of degenerated joint disease.
A cystic lesion is visualized in the edge of the
vertebral body.

Fig. 6 Small osteophytes are demonstrated at
anterior margin of the vertebral body.

Table 6 Negative CT for metastases (28

cases)
1. degenerative joint disease 14 (50.0%)
2, normal 12 (42.49%)
3. bone island 1(3.6%)
4, unknown 1 ( 3.6%)

725 BbD50%, SRREIO25%ICLEFEETH -
7z (Table 6).

¥te, CT EIEE & Lcl2fl b, Bl N5EL
FEIhicbdTtiiovwo T, BEREREEN
PETHELZ LS ETHRL,

b, B L FFHEE S bone island ¢ &£

HAERSE #4685 #ESF
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BHER & 0ENHELBEP, BBLEDbA
H0METERVBEIS, follow up B - T
s biew (Fig. 34, 3e),

FRREEISFEL, BicEREOTH - RN £5%
BB SOD CT R TCOFEBROZMIILENE
BTHY, xoERBFEACESO pattern, kiR
B EieonTtd CT RIS T A &8
bhole, Lo, BEBREOXERAR» SRR
BEHETH L —BcHEEL EhTwb, &
EORFTH, FRBEIFHARCTRIRE W
5Dk WiEeinhote, LU, R
3 | B mixed type A3, FUE & BEREEIC scler-
otic type 3% b ofc b\ 5 & Lit—H0EE I
thEEZLD,

F ¢

1, RN-positive, conventional radiography
negative ¢, CT L#5# positive & TE 7 d DX
S6ERAL 2886 (50%) & BRIFBETH - k.
¥, CT CEBBM & L1132\ T con-
ventional tomography #1772 & 2 5, 3 #ifr
(27.3%) D HERE positive LT HZ LN TE
Pz,

2. EE® O type 1 lytic, sclerotic, mixed & fiE
B K E R T » o, FUE, BEREE I scler-
otic type 3% oz,

. BRHMRTHMHEL>BEHEHPL,
Iytic, sclerotic type 23EHEIZ, mixed type #'}g
Kz ERERLE,

4, EBHEGEY D &, BaHE T MEE NI EHE
TREREN -, ¥, BT’ -T
HZbh s b OikF T sclerotic type TH - 7z,

5. CT LB & LcER D 5 bogix
FHESFTH o7, B OERIER L HEL
. TR BOREMFIIZ2WTIERIOF H sen-
sitivity 23@ v & & & b EEE 7z follow up 23 % E
ThH5,

Bbhic

REREIVERZLCVTEY Y FCTRIDE¥E
Ex#HTh, conventional radiography T#+ o
REE%RRTCERVCLREBENEL, 2hbic
DWTD CT DB AL L.

HBF614E 5 A25H

(21)
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conventional radiography T3 & R T & 7c\»
OO CT REBHE R\ L, B2,
BHRRCERRREYRIT b0 LB,
CTHRNPOEBREYEET A LXEETH -
ey, —IROEEERELORELR, SHED
CToFRAMIEEALDLEELS,

Air#bsichich, HIEEREE, EREERE -k
¥y ABEWCEBRBOBRLEBSET, @R
RV BHRESHEOEEE T CHE LT LT,

AL OEE W, H106[E B ARSHREE M T & (Y
59. 7. A U'm), #13EEifEHEIED %82 (HR59.9, B,
446 B AR FHOH RS 2164 (0560, 4, EIRE), F16ME
EREHREESE (60, 7, &~/ 4n) KRTREELE,

3 [13

D ®#M=EE, AEFNE, FHth 75 FHEH—E,
SAEE, XN A EBETESBECNTS
CT o5tk WEEELE 13:7-11, 1985
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