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BICBOBRBIILBTABHL v F25 774, CTz2x 5,
X st s E oA Ao

W fEE* BIE @ AE s MiE
gy #&—* WA ®E* O AL R Rk SARY

g BEBORBICET S Tc-99mEHRY L BILEMICX 58y v F 77 7 4, EMl-scanner CT5005/
121215 CT 2% v v, X BHEMEEOFHMEL BRI L.

*RIT, IREEZMIT L 1324, #240985K T, REFMROBMER, HF¥vF777 4T 232/240
(96.7%), CT 2% ¥ > T 75/111 (67.7%), X MHEHMEE T 122/210 (58.1%) TH Y, fARML, Fv 75
77 4 TIREMBE, S, CT 2%+ > TREWED I TVWE, X REMEETIXBEOEL Y DLW
AL BP0k,

Y7, EBMEESEO CT %oONEE Ry, EEMHERER 19 WEIC2E, CTAXx L ick DR
Caffr L, WMEBEBIVE Y v F /7 7 A TROBRERI L. CT X% v 243, BHIER X Vi
Cailfe D2 bd L B L7zas, CaJBELEBY L F /I 7 4R LIRS T LM LA 57,

L xZC&®IC

BHEBORLEICE TS Tc-9m iy L s
MX BB rF7 57413, EEL—FURE
LLTHEfTE N, ZofFA%LIHES ATV 228
W OnOEMR LIRS T B2,

X#area—2WE (CT 2% v V) 13, BE
RE R 2T U & LT, (RISNIIE a5
OREICEHESA TS, HET3EHEOM
i, W BRTA R ELHEEE ZA TR Y.
HHEBORFZENT, CT 2%+ UHBRRLLE
LEENCOWTRAT S Z 813, BonktEls
THTERT L) B DL LETHS.

ZZT, AR, bhvbtux, By vFIr 774,
CT 2% v v & & LITHAT L 7iER] 132 Flicon
T, XHHWEMEEL &L ICHBRFA TR -T2
* RBRERR RO AR - B
2 S34E11 H 24 H
BARZAT CS4ETH9H
BURIEERSE | BHTKFRT 2-7 (B 569)

KBRERRE B REFSE
K B OfE B

IL MRELKIZHE

*HIE, KRERKFHBIRER ST,
BovFr574, CT 2% % v % & LICHITL
72 132 f5] (Table 1) T, {hfkasIRFEEIEES 5
HEBORKEAM L LIicb02s 102 4 (76.5%) %
HHTn3.

XBREMER B vF27574, CT 2% %
VREORBL LT, BEREICY 2 EREGEE

Table 1 Clinical diagnosis of cases in this study

Number
Clinical diagnosis of
cases

Primary bone tumors 6
Skeletal diseases except tumors 17
Malignant tumors of extraosseous origin 102*

Breast 40

Lung 19

Gastrointestinal tracts 14

Female genitalia 8

Others 21
Extraosseous origin with no malignancy 7
Total 132

* Including suspicious bone metastasis
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ALz

By oFr 574 Tc-99m & ) o BiLaw
(MDP, EHDP, f7zi3t’n Y L) 10mCi %#
H, 2~3 #%[E1#%iz, PHO/GAMMA HP, 6406 %I
(Nuclear Cicago) ¥ 7zi%, PHO/GAMMA LFOV
Al (Searle) o~ « HAFIZTTRIELIZFA 7 -
AL v rF T4+ bEMERL .

CT zx % % > . EMI-scanner, CT 5005/12 % {& ff],
ATAAWEI3mm, 8254 2% L RELL, W
KF—7lcg L7z, CT i3, H®V 25 - A
A=V ¥ —IZTC, 6 VR4 HEIET 1 HHRDY
ELTHEE LTz, mgOBEICHIZ - TiE, IVC
(Independent Viewing Centre) (ZX b, window
width # 400 |Z[E % L window level # (L X ¥ T
ESTPAALIIY 3788 Sop

Flo, BERETE o0 A THS Ca
WEEZ, CT fEN 5 OWEIC X Y BBIMITITH
LEEM L. 20H O, UTDoLRY T
H5.

1) CalpfEmo 77 v h—L&fEHLTCT
A¥ v UEITIV, Ca BE L CT fHOHM 25K
Bz,

2) EMlI-scanner, CT 5005/12 D2, o —# «
VAT LARMALT, F¥, 320x320~< kY v
7 AFITROLS W E VML LT 1 #HT- & L7264 <64
7MYy 7 AFORICER L 2. KIS, 2D H BCT
fH40LL L2 ko CT L L, AL T2 HHM

OX TAIL

X-RAY PHOTO
AND CT IMAGE

16 4:2 5 (1979)

BEBOFRE L THBMICRER, Dickyk
Wiz CT fEL Ca BEORFREA S, [ Ca i
BExriToH s,

FRCAEHE S YE

1) XBWEMGHE | EhfgekiEL LT, &,
R ERE T ROFELZHE L

) BYrvFITITT4 T4 T cH AKXV
F 7+ MZT, Tc-99m iy b Ao S
KRG DI ToRE L BE 2 HE L.
3) CT 2%+ v | mWRUAEI, (ORI SRk,
BIXOWHEROARBNIREL, B0 4
HIE Lz,

L. #% 3

¥7, CT %oOBHRERAT D20, UTo
Bt #1717 -7z,

KROEH L R T A REDERIC K BAFT RO
RRETER DT, DR %E CT (2 TH LML Y
2F7A4 AL, ZOJRFOHRDELEREL 203,
AT A ZAHDERC K D RFPEDT LI D41
RIZAEC -T2,

F7o, FHEEHEORER IO T R USSR &
70T, ERPHEDOHZ L 1BED LR
DL, FEFTROHE D HERI L 72

ERREL L LT, BHERE & i E A+ 50
Bl & fRAt U 72ES, A&, 2R b
JRILE LTH B, #%ET, Sk v gt

Fig. 1 CT images and plain X-ray photo of an ox tail.

Presented by Medical*Online



BEBORBICBTLZFLF 7774, CT 2% v, XBHMEEOFHMIZ >\ T 193

Fig. 2 CT images in a case of scoliosis

~DLEHE L THLNIZD T, LT O UHZ
I T 5720, EREEGRE T ZLICLY,
“REIRFEFTR” OHIEH OIF, FTRAITERS L 72,
Ca #8513, BROFEICT, HEMITITHH
L7z (Fig. 3). S#RX 0 EVHER, THHESRD
G SR EICHY 3 5. £, TBRIZIE, Zh
Fhoyt) Ca ¥, R, A Ca&E2ITH
HL 7.

1. BREHRMICLIBEFFROMHEE

132 loNiEEdRICBNT, BYyrF7/57+4,

CT 2%+, XBREMEHEICEY, ZhZhHE
TR LS REFTR T, Table2 TR LTz
PRELBBUREFRELIEH L2 L 03, 240
WEDY, XBREMEEZ, 0955210580
Mz &I Ty, CT 2%+ 43 111
FREDEALZ > EMITES T
#oT, TREHRORERMORMEKT, H
VF S5 7 4 T 232/240 (96.7%), CT 2% % > T
75/111 (67.5%), X #BHIEE T 122/210 (58.1%)
ThHot. Fir, Wb “false negative” (I,
B UoFIT77 4T 8240 (33%), CT 2¥x v
< 36/111(32.3%), X B4l 52 C 88/210(41.9%)
Th Y, TOEMBINRE, Fig 4, 51TR L7z,
2. EBMBESEGZEET)ICBITHERE
DRAR L HE DR

By vFr574, CT 2% v, X HEME
HOWThANCTAFTRTHY, TOREFRE
fLIZH W T 3 RETRTHT bz b DIF9258
BThoTlo. FORNRIT, FEMEEL 6 /L,
RV ES (B2 & 5 L) 659WE, T Ofh2lIRA
Tho720, ZD9b, KL B E
WL F DB B EDOSIREIC O W T 3 REA DMK
% lieiRES L 72 (Table 3).

6T, Wy v F I T 7 4 TiE, BHESIRE
(81.5%), EEMETEI0MNE (15.4%), CT 2%+ T
1%, BtE40sRAE (61.5%), etk 2 WA (3.1%),
X HEHMEE T, BIE36HRE (55.4%), EEHt
VIR (1.5%) ICREFTRAED bhiz.
HHOBEGRTIE, By rF7 7701230 T,
CT 2% % v & XREMEEIT, 2EFCEAE
RL7ERS, CT 2%+ v & X BREMEERETIE, X
BEMEECREZ2ADT CT 23 v V THATR
DOLOMN8IRE, Mz, CT 2%+ LEFRTH
HWEBEARROLDIRIIRETH 2.

¥z, 6SRER, BLLvFr 5374 DREFHR
T, Wbw3 “false positive” DORJEEHDH B L
DIF20HE (30.8%) T, ZhHIZHOWTIE, —H
¥R E, BEERIIHTOW ARV, hoREOH
BREEICEY, MELRBBELITL-TWS.
Table 4 12 Zh b DIREEIL L REBE R LT,
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44 Calcium Conc. (mg/m/) in Bone, EMI CT5005, 230-2-1 VER.1
No. 46 S. 357-01 13-04-77

120 125 130 135 140 145 150 155 160 165 170 175 180

155
160 25 15 13
165 30 40 32 24 18
170 28 42 45 49 47 29
175 19 36 28 28 30 36 53
180 42 22 25 27 27 26 29 42
185 31 23 30 34 30 27 28 34
190 31 34 36 37 32 36 43 42 37 28
195 23 39 45 48 31 27 52 S3 47 22
BB+ eeiomioisie acemmnn aiemninr e 4w e S A e e e e a e v e 3 iR e a amm e e v e
200 29 47 11 37 31
205 56 111 16 12 110 61
210 60 137 121 S5 32 96 118 109
215 8 48 S1 71 60 50 28 15
220 23 68
225 31
230
235
240
245
250
*¥**x* Calcium Concentration, Mean *****
Upper Half Lower Half Total

* Range * T. Calc. * Mean ($Sample) * T. Calc. * Mean ($Sample) * T. Calc. * Mean (§Sample)
Camg/m/ mg/13 mm-9% mg/m/(# -9%) mg/13mm-% mg/m/ % -%) mg/13 mm-9% mg/m/ (§ -%)
5-250: 1887-100 33 (57-100); 1702-100 56 (30-100); 3589-100 41 (87-100);

Fig. 3 Printout of Ca concentration in the lumbar vertebra by our computer system (64 x 64 matrix)

Table 2 Number of lesions with abnormal findings by 3. EBUBEED CT 84948
scintigraphy, CT scan and plain X-ray photos TSRS 65 52 H, CT 2% v L HFREO
Clinicay  Number Number of lesions found by 424328ic 51\ T, 20 CT &ATFOZ & A8
n e S —_—
diagnosis c:sfes Scinti-  CTscan Plain L7z,
graphy X-photo b T T - A -
— R LRI RIS T B b
Primary
bone tumors 6 5 6 8 2
Skeletal a.  FEIEAY EERETNIC R EUR O (N &
diseases B, IR OTEE L 4 b o).
excep " i A e ey e
fumors 17 15 16 21 b F—F YR AR ORI
Malignant KL 2 ODMBRKICERINGIR O M E & 4
tumors of 54 0.
extraosseous , S ——
origin 102* 208 53 93 c. RABNKRE [ FEINICAHINZEEIR O
Others 7 4 0 0 R HIRANEEL TV 5 b 0.
Total 132 232 75 122 Il e | BmEiikbh, WMRL, %
* Including suspicious bone metastasis I BEBEBNITRRIR SIS FET 5 L .
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Bone scintigraphy CT scan Bone scintigraphy Plain X-P.
! 14 - IECRORRURINEE 4, ‘SERERSERRSMESES 120
2 4
0 7
0 8
9 5
4 18
0 I
0 30
! 10
0 5
0 o
0 0/5
07 0/1
8,240(3.3%) TOTAL (32.3%)36. 111 8.7240(3.3%) TOTAL (41.9%)88.7210

Fig. 4 Comparison of “‘false negative’ CT scan with
bone scintigraphy, expressed as number of
“false negative’ lesion in total examination.

Fig. 5 Comparison of “‘false negative” plain X-ray pho-
tos with bone scintigraphy, expressed as number
of ““false negative’ lesion in total examinations

Table 3 Findings of bone scintigraphy, CT scan and plain X-ray photos in metastatic bone tumors
(including suspicious lesions) (65 lesions)

I. Findings of bone scintigraphy and CT scan

CT
Scinti. Total
+ = =
t 39 (60.0%) 1 (1.5%) 13 (20.0%) 53 (81.5%)
| 0 0 10 (15.4%) 10 (15.4%)
— 1(1.5%) 1 (1.5%) 0 2(3.1%)
Total 40 (61.5%) 2(3.1%) 23 (35.4%) 65 (100%)
II. Findings of bone scintigraphy and plain X-photo
Plain X-photo
Scinti. - s — = Total
,i, j: P
33 (50.8%) 1(1.5%) 19 (29.2%) 53 (81.5%)
t 1(1.5%) 0 9 (13.8%) 10 (15.4%)
— 2(3.1%) 0 0 2.(3.1%)
Total 36 (55.4%) 1(1.5%) 28 (43.1%) 65 (100%)
I1I. Findings of CT scan and plain X-photo
Plain X-photo
CT = — — Total
-+ =% =
} 32 (49.2%) 1(1.5%) 7 (10.8%) 40 (61.5%)
+ 1(1.5%) 0 1(1.5%) 2(3.1%)
— 3(4.6%) 0 20 (30.8%) 23 (25.4%)
Total 36 (55.4%) 1(1.5%) 28 (43.1%) 65 (100%)
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Table 4 ‘‘False positive’ lesions by scintigraphy, le-
sions with abnormal findings by bone scinti-
graphy but no abnormality was found by CT
scan and by plain X-ray photos
Findings
Region Scinti-  CT Plain  Primary diseases
graphy  scan X-P,
Skull — —  Breast cancer
Skull — —  Lung cancer
Cervical
vertebra = — Breast cancer
Shoulder - Rhabdomyo-
sarcoma (breast)
Shoulder — —  Malignant lym-
phoma
Shoulder — —  Lung cancer
Shoulder RS — Esophageal cancer
Rib -+ — —  Breast cancer
Rib - Lung cancer
Thoracic Rhabdomyosar-
vertebra B - — coma (breast)
Lumbar
vertebra —  Breast cancer
vertebra Breast cancer
vertebra — Breast cancer
vertebra Breast cancer
vertebra Breast cancer
vertebra Prostatic cancer
vertebra Thyroid cancer
Hip joint - Breast cancer
Hip joint Breast cancer
20

Total

16 %:2

7 (1979)

%I D S AE A oo CT 4 %, Fig. 6~10 {2553 L 7=.
bbb ORI T/ LN OB R (Table 5)
(X, M TR R LR A BRI, BiSZAR
JEFE TR, FLEHE TR & R fo Al
(L7 LR siiE i A % < 3B Hiv /.
4. EBUEHESICHEIT SHEE Ca REL
XGHEMEE, B2 UF5 57 «ROBRE
iz, Ca R L X BWHMGHE, W v F7 7
7 4 TROMBEERD ICHTc T, FilFe—&

23 5720, BSOS AT X 0, TrHEME
REBICIRZE DTEAE U T2 fe Ve e HERE 15 1990 74 2 il
ML, TG 21775 -7,

¥4, X BT R & oxtlt (Fig. 1) T,
X MEMEE TEER O Lo, 1 Ca K

30.3 mg/m/, 47 B o D, 55.3 mg/ml T R D
L, oL, 345 mg/ml/ THY,CT 2% v 0%, X#H
HHEE LY, EFISEO L To Ca g
OEERFITRE L TRINLGS Z L2 L .
By vF s 7 4 R Lo (Fig. 12) TiF,
W 0 23 PR BRI R D D o 7223 SRR+ + +)

D LOTE, FgS51.2mg/ml Lithed 3 FEICIL Ui
AR L7z,
Iv. # R
Tc-99m ik L ibAamic L 54y v F7 7

Fig. 6 Hardening type of metastatic vertebral tumor:
breast cancer.

a case of 47 years old female with
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Fig. 7 Hardening type of metastatic vertebral tumor: a case of 78 years old male with
prostatic cancer.

Fig. 8 Doughnut type of metastatic vertebral tumor: a case of 42 years old female with
breast cancer.

Fig. 9 Mixed fleck type of metastatic vertebral tumor: a case of 28 years old female with
gastric cancer.
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16 %:2 5% (1979)

Fig. 10 Destructive type of metastatic vertebral tumor: a case of 76 years old female with

lung cancer.

Table 5 Classification of metastatic bone tumor by
CT images and number of lesion

Non- destructwe type

‘o Destruc- —————— —
Origin tive type  Dough- Harden- Fleck
nut ing
Lung 7 0 0 3
Breat 6 4 7 3
Stomach 0 0 0 1
Maxilla 1 0 0 0
Prostata 0 0 2 0
Female
genitalia 0 0 1 1
Unknown 5 0 0 1
Tolal 19 4 10 9
7 40%, HHRBORBICB T I L—F AL L
TEORILEIZEN TV 525, BIRER~OPE
X BB ORERE, HHRBUSN~DEER Y, »

CONDOMERYP 2R L, £z, ZORHHIZHON
TR U E H L ERE T2 b oo,
DEMRBREICZ L.

->T, HHEEDHEMBHEZED T LTI
XBEMGHELT AN ) 74+ 27 7 # —Efi%i1T
Lbkbt@®%*&§ﬁﬁk@mAMﬁdbz
il o-TLHM, CT 2%+ L oOFERICE
HEENTONTIH L BRI Z L3310,

ZOME L LT, CT-scanner |2X %51 25 A
ADEIN, bFNIT3I~13mm Th Y, FEb

Ca conc. mg/m¢

100}
553+ 14.9
[ ]
345481 s
50} 30.3+10.7 &
; ¢ 1
° |
[ ]
= [ )
° MEAN +SD

osteolytic no apparent osteoblastic
lesion
(Findings of plain x-ray photos)
Fig. 11 Ca concentration in vertebral body and X-

photo findings (Metastatic vertebral tumors:
19 lesions)

RBON—F U RE L U TOM LR EART§E
ThHZ L', Fl, T4 AWM OBYIIHE
R TR L, S5, hoEmeicitL,
W@%ki kD X BRERH Y v F 757 ¢
DEHERPBONTERLZ LR EDET LR
5.
LxL7ehit, CT 2% 4 L 3mifgi i3 aesk
RO 0 o T JE AR & OB A RS, IR
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Ca conc. mg/m¢

100 | ,
]
5124199
.
|
!
321492 LI
sor , INEEIZE 30158
[ ' o
* .
s I e
[ ] ° :
. ° |
I
|
|
1 Il 1

+ =+ 4+ -
(Findings : Density of bone scintigraphy)

Fig. 12 Ca concentration in vertebral body and ab-
normal accumulation of Tc-99m phosphorous
compounds in metastatic vertebral tumors
(19 lesions)

BoOLYSRWIED Y #0PR+ 5 & & bi, HiE
i CHE O Ca Y oHiE Z wHeic L
Nl ZOWEICHI-TE, FEORW
REREFG DT, BRI EBMICLMENS
{, Weissberger, M.A. 5,5 %, EMI neurological
scanner model 1000 # v 748 7e & ONC LG |-
MHRO X D EMBERZ IR LT 5. EMI units
1%, mineral content L F#MRER L, FH T
13, 1.2 EMI units 23 1 % ¢ mineral content MO7%°
fLizxtitid % 23, CT-scanner (2 X % il [ 425,
R DL & U HE R OBME AT BRI IR 74
6tbfmmrﬁﬁk%h
Bl L & LI B O ®ILE DB e+ 5 2
&.%émm,ﬂ%mﬁﬁ bz 5 UNZ, mine-
ral content 3L L7-fE5H4 U 5 “‘spectral har-
dening perturbation” 7z ¥ BIF LT 5. X
DI, Ak Es Rl Lichia, st ofiiitor
@Kt%ME+W%ﬁmT“<[T I, YRR
ShhiEk o, Lo, R Ca frepp
BT BN 5 2 L, RN R O
CT 2%+ D —DODOFMETHZENTES.
IOz EIZE Y, SRR RO & LT LR
FEZIT L & LT, B OB LTHEFNFHE

1%, mineral content

BRE~DIEH LRI D EEZ LD,
¥ 7, WEOKREICBWTY, CT 2% v
SHORFHZT, By v F7 7741038
Fhnwboo, X HHEMEEL v EmRTHY, Ca
WD X D UL B LB RETR L L TR LA
72DT, FiEREO—Hikt LTHHEEL LR
%.

7ol WTRORAEDR D, IS T, WA E ek
ICRBRT 52 LIIARAETH Y, ““false negative”
JEFIOREF LB L, By vF7 77 4 TR, Bk
T~ DIEFERY] « Mok & M 23S E 7 2300, X#R
B EE T, 2L oERELSME, CT 2%
¥, MR S TWEME, B, M

EHE LEMR L) BV EEST 5D T, i
BTG T T, HREEFHBNICHED 5 2 L 233
TbH5.

B I O CT fRiConTix, Ghlobi
DO DB R RBIZN, WER, WA
DAFM 7 CT G DML S Ty i BT,
CT z ¥ v vk % HHREBORGICRICIE, FBK
MINC % < OREEZEL TR Y, i, #@YEzT

ZHHLDBREZRIT LD & LBk sm b,
% DARIBPED TR - T D

V. #&

LD I
2%y v, XHRHMGE
7E-

1) FREEMIC X 2 R RoRMEE, o
VTS5 T 4 T 232240 (96.79,), CT 2%+ v
< 75/111 (67.6%), X EBHtiH5E T 122/210 (58.1
%) Tholz.

2) CT 2%+ v TlF, XHHEMEELY L,
Wb Ca P OBE(L 2 RETTR & L TRIILE
7-.

3) Calplf Ly v 777 4L, W
MR S 2 h - Tz,

4) EBMETIEEO CT G508 E Rar.

7, AR LOEE X, HI18HE HAKESERAICT
BELI.

BFsHgyrFr774, CT
OF FATEIZ W TRET L
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Summary

Comparative Studies on CT Scan with Scintigraphy
and Plain X-Ray Photos in Skeletal Diseases

Tsunehiko SAKATA, Hiroko MAEDA, Hirobumi ISHIDA, Susumu OKAHASHI,
Koichi YaMasaki, Takeshi Kawal, Hideaki NisHIGAMI and Hiroaki AKAGI

Department of Radiology, Osaka Medical College, Takatsuki-shi, Osaka

For the detection of skeletal diseases, compara-
tive studies on CT scan with bone scintigraphy
and plain X-ray photos were performed in 132
cases and the results were discussed.

Bone scintigraphy with Tc-99m phosphorous
compounds was performed with PHO/GAMMA
HP. 6406 or PHO/GAMMA LFOV, and the
findings were classified into positive, equivocal
and negative according to the density of lesion in
films. EMI-scanner CT 5005/12 was used and Ca
concentration was calculated and played back for
this study. Plain X-ray photos were taken in P-A
and other projections.

Total 240 lesions in 132 cases were found by
examinations: 232 lesions were by bone scinti-
graphy, 75 abnormal findings were found in 111
lesions by CT scan and 122 in 210 by X-ray photos.

Ninety-two lesions were studied by 3 methods
on the same lesions (primary bone tumors were 6,

metastatic bone tumors 65 and others 21).

Forty-two lesions in 65 metastatic bone tumors
(including suspicion) showed abnormal findings by
CT scan and the CT images were classified as
follows:

I. Non-destructive type: Outline of the bone
is kept clearly. (23 lesions)

a. Hardeningtype (10lesions), b. Doughnut

type (4 lesions), c¢. Fleck type (9 lesions)

II. Destructive type: Outline of the bone is
irregular and partly destructed, sometimes low
density in the bone. (19 lesions)

Ca concentrations in 19 metastatic vertebral
tumors were correlated better by CT scan than by
plain X-ray photos. And there was not clear correla-
tion of Ca concentration with the degree of ab-
normal accumulation in the bone scintigraphy.

Key words: Bone scintigraphy, Tc-99m pho-
sphorous compounds, CT scan, Plain x-ray photo.
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