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ECT and Liver Scintigram in the Diagnosis of Liver Tumor
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Single photon emission tomography using rotating chair (ECT) was examined basically and clinically.
ECT system consists of gamma camera (Searle LFOV), computer (Scintipac 1200) and rotating chair. Data
were sampled every 10° (36 projections) and recorded using a 64X64 matrix on a computer. Tomographic
sections were reconstructed using a filtered back-projection reconstruction algorithm with Shepp and Logan'’s
filter. The reconstruction time was 35 sec./ slice. ECT images were displayed as 64%64 matrix with 6 mm
thickness.

In the basical study, ECT had the resolution (FWHM), 1.5cm to 2.0cm, and could depict cylindrical
defect of which diameter was 1.4 cm. ECT image could reveal spherical defect, 1.9 cm in diameter, which was
in Alderson'’s liver phantom, while scintigram could not show this defect. .

ECT was examined in 74 patients. Fifty of 74 cases were the materials of this study, who were confirmed
whether they had liver tumor or not by XCT, sonogram, angiography, surgery, etc.

The clinical usefulness of ECT was analyzed by 5 radiologists using ROC (receiver operating characteristic)
curve comparing with liver scintigrams. In four radiologists, ROC curve of ECT drew higher curved line than
that of liver scintigrams. In one radiologist, ROC curves of both studies were almost the same. The reason why
ECT was superior to liver scintigram is that ECT could easily differentiate liver mass frorn physiological defects
such as gall bladder fossa, porta hepatis, etc.

Comparison between ECT and liver scintigram was also done about depiction of liver mass, and both
studies showed almost the same ability.

In conclusion, ECT using rotating chair is easy to handle and does not disturb routine work much, and
offers diagnostic informations which can not be obtained by the liver scintigram.
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Fig. 1 ECT system is composed of rotaling chair,
¥ camera (Searle LFOV) and scintipac 1,200.
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(a) ECT image without attenuation correction.
The profile activities at the lines show more
activity in periphery than that in central zone.

(b) ECT image with attenuation correction. The
profile activities at the lines show more uni-
form distribution than that withont attenua-
tion correction.

Fig. 2 Effect of attenuation correction.
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Fig. 3 Resolution of cold defect. ECT image of
phantom with four cylindrical defects shows [our
defects.  The smallest one is 1.4cm in diameter.
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Fig. 4 Fig. indicates the arrangement of spherical

defects in Alderson’s liver phantom which contains
technetium pertechnetate and is fixed in water
contained human body phantom.

A: spherical defect, 3.8cm in diameter

B: spherical defect, 2.9cm in diameter

C: spherical defect, 1.9cm in diameter

O

s ROL: "~ 36 PROJ.

: ! 72 PROJ.

Fig. 5 Compariscn among the number of projec-
tions. Three ECT images are obtained in equal
sampling time (20sec./projection).

24 proj. means ECT image with 24 projections.
36 proj. means ECT image with 36 projections.
72 proj. means ECT image with 72 projections.

~tz. Fig. 6 1%, #Eeththad, 36, 72
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Fig. 6 Comparison among the number of projec-
tions and sampling time.

24 proj. means ECT image obtained in 24 projec-
tions, sampling time 30sec./proj..

36 proj. means ECT image obtained in 36 projec-
tions, sampling time 20sec./proj..

72 proj. means ECT image obtained in 72 projec-

tions, sampling time 10sec./proj..
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Fig. 7 Comparison of effect of sampling counts.

50K means ECT image obtained in sampling count,
50K counts/proj..

100K means ECT image obtained in sampling count,
100K counts/proj..

150K means ECT image obtained in sampling count,
150K counts/proj..

200K means ECT image obtained in sampling count,
200K counts/proj..

400K means ECT image obtained in sampling count,
400K counts/proj..
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Fig. 8 The gamma camera images of Alderson’s
liver phantom.

The upper image is the anterior view with 900K
counts

The lower image is the right anterior oblique view
with 900K counts.
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Fig. 9 ECT images of Alderson’s liver phantom
with sampling counts, 200K counts/proj..

The upper image is axial plane with spherical de-
fect of 1.9m in diameter.

The lower image is axial plane with spherical de-
fects of 2,9 m and 3.8cm in diameter,

i, Wb e o F = I EE) ks LU
Searle LFOV (=2 V) 2 — 24, K= —-H%
Fif =y £ —2) T, ZflE, 140KeVE42KeV
L, 1 900K vk & Liz. ECT %,
JEREEER T~ T & ¢ Searle LFOV, v v 34
v 21,200 & [k 7o #lhbeTh L. 1
D5 — s EERERE, EEMCRE S, RIS T
200K v b Lfen W A HE L LCBREL
fo. G, 15~2000C, BimRERNELE105TH -
Fo. iR IE O E T L.
2) W>va735ak ECT EolbfE
i) ik
e Heilgziz i ROC it 7o iigto
(R ty, ECT, IFw v 27 5 A oJif Hl# definite
OiRZEn Wil ) 7 c %é) probable ('ﬂH’éE?H}'Ji
I definite X D455 2\ 6 ICIERICE 5),
possible (BRI &L Fxnhun b,

AAR P SRR e S ME GG 48 iy

Fig. 10 ECT images of Alderson’s liver phantom
with sampling counts, 400K counts/proj..

The upper image is axial plane with spherical de-
fect of 1.9e¢m in diameter.

The lower image is axial plane with spherical de-

fects of 2.9cm and 3.8em in diameter.

Table 1 Materials

| [ | Cases
| analyzed |
by ROC

curve

All cases

l iver tumors | 33 27
- He p'lt:lm‘l N E.}. ,_- .__'?_
 Metastases T | 10
Oyt 1T s | 5|
"~ Other tumors N "; ;___ _E_i
] llepaloctlluhr dm ases | 30 | 17 |
Others B N 6
Total | | 50

Distribution of patients performed ECT and
patients analyzed by ROC curve.

R4 TTHEMEDS BV, doubtful (A A= BT
KIREEZ HRBN, WELEETE L), no
defect (wa:f:;: L) @ 5P /8 L1z, ECT,
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Table 2 Number of patients in each
findings of both studies.

ECT Scintigram

' D(+) D(-) “r')-(+) D(-)

definite 15 1 7o
pobable 7 . 0 . 6 | 2
—— 5 3 2 1
" doubtful 0 1 o 6
no defect 2 8 1 3
total I 27 23 ' 27 - 23

D (+4): Patients with liver mass.
D (—): Patients without liver lesion.
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Fig. 11 ROC curve based on Table 2.
TPR: True positive rate.
FPR: False positive rate.
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Fig. 12 ROC curve of Dr. A,
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Fig. 13 ROC curve of Dr. B.
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Fig. 14 ROC curve of Dr. C.
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.
Fig. 16 40 years old male with hemangioma (right lobe of the liver. about 3 cm in diameter).
Liver scintigram ((a) posterior view, (b) the right lateral view) and ECT (c) demonstrates the liver

tumor.
CT with contrast materal (d) reveals contrast enhancement in the liver tumor.
High density area in the gall bladder is due to previous DIC.
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Fig. 17 54 years old male with hepatoma (lateral segment of the left lobe, about 4.5cm in diameter).
Liver scintigram ((a) anterior view, (b) left lateral view) and ECT (c) fail to depict liver tumor.
CT with volus injection (d) demonstrates enhanced liver tumor which posteriorly protrudes from the

lateral segment of the left lobe.

c
Fig. 18 60 years old male with metastatic liver tumor (colon Ca., the right lobe, about 3.5cm in dia-
meter).
Liver scintigrara ((a) anterior view, (h) the right anterior view) reveals several questionable uptake
defects.
ECT (c¢) clearly demonstrates liver tumor (arrow).
CT with contrast material (d) shows small low density area.
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Fig. 19 46 years old male with metastatic liver tnmor (gastric Ca., lateral segment of the left lobe,

about 5 ¢cm in diameter).

Anterior liver scintigram (a) clearly shows uptake defect in the lateral segment of the left lobe.
In ECT images (slice (¢) is 2.4cm above slice (b)), the liver mass in the left lobe is suspected.
CT with contrast material (d) reveals low density area in the lateral segment of the left lobe.
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Fig. 20 ROC curve obtained from 5 radiologists.
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Fig. 21 45 years old male with liver cirrhosis.

Liver scintigrams ((a) anterior, (b) right lateral view) show cirthotic pattern. In liver scintigram, one
can not rule out uptake defect in the right lobe.

ECT (c) reveals widening distance between quadrate lobe and lateral segment, quadrate lobe and the
right lobe, but there is no evidence of liver tumor.

In CT (d), there is no low density area which indicates liver tumor,
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