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Fundamental Studies of Computed Tomography (2nd Report)
—Effect of Various Factors of the Objects (For CT-H250)—
(Studies on CT, 2nd Report)

Isamu Mano and Masao Kaneko

Department of Radiology, Hamatsu University School of Medicine, Hamamatsu

Research Code No.: 200
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In the continuance to our first report, relationships between the CT (Computed Tomography) im-

ages and constituents of the objects were studied. Followings are the details of the phantoms used in

this experiment with Hitachi CT-H250,
1) Ellipsoid shaped water phantoms.

2) Teflon sheets of various thickness were circumscribed around the water phantoms.

3) Teflon rods and teflon rings were hold in the water phantoms.

4) Air spaces were formed in the water phantoms.

Several findings regarding the CT images, though they are oviously artifacts caused by the CT

scanner itself, were recognized as the results. These all seem to relate to the problems of the CT scanner

performance—so-called “Accuracy” and “Uniformity”.

In order to improve them, computer software was modulated by the manufacturer, and some in-

teresting result was obtained. In conclusion, some of suggestions to deal with these artifacts were proposed.
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Fig. 1. CT images of two kinds of ellipsoid sha-
ped water phantoms. Lower figure shows profile
plots for mean CT-numbers (32-pixels) across
the center of images.
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Fig. 2. Effect of teflon sheet which is circumscribed around 15cm diameter water phantoms with
various thickness. Right figure shows profile plots for mean CT-numbers (32-pixels).
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Fig. 3. Effect of partial resection of teflon sheet which is circumscribed around 15¢m diameter

water phantoms with Smm thickness.

&, Mg AMEME & A D, SECEMEIR D
ARV T %

¥, TIrVDBELLE /A4 XH (FEiEFE
) & oY, 15cm HED 7+ v F— A0
RIMCRTAhDBE, T7RVOBERIDODLE
0.57% 7, 2.5mm o© kL ¥ 0.55%, 5.0mm oL
%0.86%, 7.5mm DL %0.78% &, WHIC il
Lo T AHECHS. 1lem [f—ff)za") EET ;{_j
CORENE A LD B R, ﬁ:f~°15cm BERO G

B, wFhb=avie

HL, &m0 22 REKEE t>Tw5
YV BHE S R A B 1 X AR A E o

T 2 b o, hem HED KT » v b —

LAOMNEE, EEdmm D F 7w vy — M
&, FO—ifi%x Scm, 10ecm L YPRLT ALy v
L, Fig. 3o{@ L ot mo CT iM%
e—ntLTO (A) X
CHLIC CT§E7eoTn 5.

3. BEEEPIICAET B R X E o



IFf524F11 H25H

AN |

r-i 3
|

(A) Control

(B) 6CM Dia. Teflon
Rod at the Center.

(C) 2cM Dia. Teflon
Rod at the Center.
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(D) 2CM Dia. Teflon
Rod at the Corner.

Fig. 4. Effect of teflon rod in the uniform water phantoms.
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Fig. 5. Effect of teflon ring of 7.5mm thickness in the uniform water phantoms. Followings are
details concerning the pipes around which the teflon rings are circumscribed.
(A): Acrylic pipe of 2cm external diameter and 2mm thickness.
(B): Acrylic pipe of 6cm external diameter and 2mm thickness.
(C):  Acrylonitrile-styrene copolymer pipe of 15cm internal diameter and 1mm thickness.
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Fig. 6. Effect of air in the uniform water phantoms of 17cm external diameter.

(A): Control. Uniform water phantom of 17cm diameter.

(B): Air in the acrylic pipe with

5.6cm internal diameter and 2mm thickness.

(C): Air ring with 1lem external diameter and 6cm internal diameter.
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(B) 28 year-old man,

(A) New born baby (G-Days-
old), meningoencephalocele.
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cerebral contusion (cadaver).  cerebral contusion (cadaver).
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(D) Encephalomalacia with
liquor stagnation.
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g O XEBIRERE (1) CiSitTs 7 7 e
V= A, 2.5, 5.0, T.5mm [} JE%KEZ S0
TAF» VLR TIL, 75 v F—adsgo
CT fH2MHKE T LT WS 2 &, BU'7 » v b —
s OKD CT ffins, 57 r v CT (L
LM BITTEC L S bhotk. o
i, 77 e vy— FOXHRGHY T 5 R% K
TEHE SRz, 2V KOALBES 7> v b —
ADEREY, THCHSETHHIETAE L Bt
oy CT {81z, Hi - 5 Overshoot ® Blgpgs
T2l X s cBibhs. L LU Tk
W Z OB, FiRY Tl EED 1 X
DJE L HEEET N COfLE OME & ki, CT &
D “Uniformity” OFEY & LT —IKL T BF L
T zkd&ds. Lore, EMI-CT-1,000 o
Uniformity D&k, Jiic ST Hs b ki
DTWBRYY, ZoFEEAMCBE bR Burvs
N DEES, oL o P XoT, CT o
Uniformity # fit-ofzb® —2d HHET HE = &
B, A —d—flo BHEC XoThro T ¥
P OCH T BT 5. b, Fig. 80 (4A)
i, BifEo CT-H250 v 7 b w7 T bh
LR T BB, ke B UCEHES Fus,
v 7 =7 (Convolution @ & LK) # 2t
ST, pC EEEL A 7o iR Fig. 8o
(B) & (C) TH%H. (B) THHEE»HF
NOBTE L e>T ETkD, CT {Ho Uni-
formity 4 4vin b B <, HEHE L 1) 2 EH:
AT B R B ThA. (C) T
EH O Uniformity (LFEC HGL, F & 0BT



1064—(46)

FIARDE S O R S e RE B3TE Hi1E

Fig. 8. Relationships between the CT image and the software. These images are all reconstructed

from the same original data.
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