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Fundamental Studies of Computed Tomography (7th Report)
—Effect of High Contrast Substance and Location in the Scanning

Field (for eight models of scanners)-—
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*Department of Radiology, Hamamatsu University School of Medicine, Harnamatsu

**Department of Radiology, Tokyo University Faculty of Medicine, Tokyo
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Two kinds of performance parameters of CT images were evaluated on 8 scanners (CT-H, EMI-
1010, SCT-100N, Neuro-CAT, ACTA-150, EMI-5005, ACTA-200FS, CT/T). One of them is the
high contrast substance effect, the other is the effect of object’s location in the scanning field.

Teflon ring of 5 mm thickness circumscribed around the water phantom of 20 ¢m diameter affected

4 scanners about 0.5%. Teflon rod of 6 cm diameter in the water phantom caused 4 scanners an

artifact of black band just outside the image of a teflon rod. Five cm deviation of 11 em diameter

water phantom in the scanning field also caused 3 out of 4 scanners some lack of uniformity.
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Table 1. Main specification for CT-scanners

X-rgy.'tube o Display condli.tion |
Scanners Application ((é:ngitgz) cuncIHan of slice tsilligimem:" :?z?l A((f';” i
) (kVp) (ma) | perscan | TR Cam) %
AT Head 1st 120 30 2 10 1.1 0.20
B Head 2 nd 120 33 2 13 1.6 0.10
s Head 2 nd 120 25 1 10 1.0 0.10
“D” Head 3rd 120 34 1 3 1.0 0.10
“E Whole body 1st 120 20 2 7.5 1.5 0.44
L it Whole body 2 nd 140 28 1 13 0.75 0.20
e Whole body 2 nd 140 30 1 13 1.0 0.10
«H” | Whole body 31d i20 [ BaP| 1 10 1.1 | 0.20
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Fig. 1. CT images of scanner ““A”.
outside the image of a T-Rod.
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Fig. 2. Teflon effects on the CT images of scan-
ner “B"”.  Profile plots of mean CT numbers
(3 pixels) across the center of each image are
shown. A spikelike artifact is recognized for the
CT image of the phantom with T-Rod.
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Table 2. Effect of teflon ring and rod on

the CT image of 20cm diameter water
phantom at the border of teflon and water.
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Scanners (uni[orrﬁ?tv"] {'artifa(:t of
—— .black band/
A I no change marked
“B” | better moderate
“C” | no change | no change
“pre | no change | no change
“E* | better | no change
“F | better | moderate
“Gr no change | mo change
“H” || better i moderate
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20 cm Dia. WATER PHANTOM

WITH T-Rob

Fig. 3. CT images of scanner “F’’. Only a mere artifact of black band is seen just
outside the image of T-Rod.

wiTH T-Rop

Fig. 4. CT images of scanner ““G”. No artifacts are recognized.
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Fig. 5. Teflon effects on the

ner “H". Uniformity is improved with the

existence of T-Ring and an artifact of the black

band is recognized for the CT
phantom with T-Rod.

CT images of scan-

image of the
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Fig. 7. Location’s effect of scanner “C”’,

pole of right CT image.
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Fig. 8. Location’s effect of

scanner “‘G". No
artifacts are recognized.
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Fig. 6. Location’s effect of scanner “A. Verti-

cal profile plots of mean CT numbers (3 pixels)
across”the center of each image are shown.
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A low density artifact is seen at the upper
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Fig. 9. Location’s effect of scanner “H”, Some
lack of uniformity is caused by 3 cm deviation
of the water phantom in the scanning field.

JATRD CT {H 50 (B & 7 b, i Pfilo
SRETO CTED Ll B BE R 2 L 5
O Scanner “G” (Fig. 8) ZDFE 2



302—(60)

v OB, Kk 1<, Sem ORI Lo
T CT fo—Rikir e Ly,

oScanner “D” ko3, 2RO AF L FTH
Ll 535 LixErbhY, EBRLYE
W L. '

4. # =B

XTI EEL BT 5 2C Lo TE =%
F—E L B, Wi b Beam Hardening % jfid
T THBEYY, coBgx LTCT T,
—fe Y 7 by 2 7T TCEAOFEXToOT V5.
BEER TR RO o B e onT
W 1 HRY CETRA Loy, EmXEREYE O
RHRE & dtic, CT o —#Ek (Uniformity) J ot
EfEE (Accuracy) [T AR DT, A
TRWEY—IFE L TR A L & L.

20cm K7 > v b AD MF I i JE &S
mm @ T-Ring [, K75 V1 A OLDPHT
T, CT i LT 1 %Ll koEdivbz b
PR 12 42 {eavots. WEo 8 Bl 4 BEfEAS
0.5% At D&Y 5110, “wThi CT fo
—RErUET R TOMRETH ok, —T,
EfEHbem @ T-Rod #K7 7 v b AOhRICE
WY, ToKEOERTREDCT -F7 7
7 M RETHEMES 4B DS Z LB L.
Z P T-Ring & T-Rod o ZhF 43 L HHEY
LTuiew, - OfER o iy, ALYy
BV 7Y 2 THF AR ORRETHS S
(Table 2), FEOEXPHBYEFET S CT
BoRKCELTL, Eioz o X S hEHEYE
BT RETHAHZ LIIMRTHS.
BEEXRPERNTRLT BEvice o K
b, BRI EE BN E Lo, BRWERO H
BEBRYT V2 I=T AF ¢ VERO 4 HliF 0
SN, W Th b RPN TORAMM T CT 8
DS ME L eofe z LiEH Eh (Fig. 6, 7,
9). —7J Scanner “G” %, =7 A¥ ¢ VFEAD
A% ¢ FTHHCELbLT O Y
51 tehotebl) T (Fig. 8), Z ORRICEE Lic
CT % 552 LAARAHETIHRWZ EXRBE LT
Wa (ZOAF 4 FDEE, BXBRGEHEOF

HAREZRE RS SME #30E B3

ETH —BRML BRA X B L TRV, $6
OB, BEEOXEIOELIT LT
i h OEEE Y TS, LORY 7 FY TR
FRERsesl WETHD &L B, Ky 7R
DAF ¢ FHCOHBRIF AR R AT 2 4R
7, EEOM NG EIHEOHMET=7 A%+ VIE
RDLONFERE D 22HE. AF¥ T B
“F? 137K-S » 2 O 70T ic BEIFHER 0 X
BRIE TRIT LT WA BTN, SEofriE
BAF P D FERR TILE B Tl 2 D Luicd
DA D8 i % a0 L1z,

DLERR TS g L, BIRTALDH
haHx OWEEOEMF LT, CT Go—ik
#k (Uniformity) L CT fo x|k o EfES
(Accuracy) k3 FEfHIY, SBF RS
LRETHHLBD.
AWERe DT & o lHE, REAY, BEER
Wik, EER LY 2 —, WEEESBEE, BlFnE
B, oy smke, KSR, BEEEo 8RR T
BT, FEEEYRLSTTEolil o WEE0H
2, BORERICEBEHBILTTEo il bi
HomrELET.
foks RBFR A — W DY, EaH CT o
B O(HEEE S L OHKEE) mOBIRE S L, ¥ik
AW oBEE 1 E CTHfiy v R w o Lifl7THEHA
A ME #&rswTtRELELR

W
1) % 5, &FE&4 : Computed Tomography
Wilko EROWE (H1E) —7>vb2o
#fEe CT i M+ 2~30 i (CT o
W, & 14#)—, HAERSE, 37: 890—

896, 1977
2) P9 9, £FS54% : Compuied Tomography
R o LHEAETE (P28 —HFHEc kT D

fix 0BT CT fliic R+ (CT-H 250
iwowt) (CT of%E 28 —, HAE
T4k, 37 : 1056—1065, 1977

B 9, 4&TH4, fids— : Computed
Tomography #: i o JEFEEYTF7E (5 5 8D —/
4 %, MEHEESRE, Bk, MTF, &= v
P A ofEN (BB owT) —, HAE
B fegzik, 39(3) @ 41—47, 1979

WY 5, 4TE4, ¥rdd— : Computed
Tomography % it o IEBEEIF9E CFF 6 W) — 8

3)

4]



W f544E 3 H25H 303—(61)

BlhoReswew+s 7,4 R0 —#4 (8 Bm 1977, University Park Press, Baltimore-
wowT)—, BERERLEE, 39(3) : 486—54, London-Tokyo.
1979 6) Zatz, L.M., Alvarez, R.E.: An inaccuracy in
5) Hounsfield, G.N.: Some practical problems in computed tomography: The energy deper.-
computerized tomography scanning, (In) Ter- dence of CT values. Radiology, 124: 91--97,
Pogossian, M.M. et al. ed: Diagnostic Radio- 1977 .

logy and Nuclear Medicine. pp. 217-—223,




