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Comparative Study of Scintigraphy, Single Photon Emission CT, and
Computed Tomography in the Evaluation of Space Occupying
Lesions of the Liver

Yoshihiro Dodo, Kazutaka Yamamoto, Takao Mukai, Toshio Harioka
Yoshihisa Nakano, Girou Toudou, Nagara Tamaki,
Teruo Odori, Daizaburou Hamanaka and
Kanji Torizuka
Department of Radiology and Nuclear Medicine, Faculty of Medicine, Kyoto University

Research Code No.: 514.1, 705.2

Key Words:  Liver, Neoplasm, Computed  tomography,
Radionuclide imaging

A comparison was made of scintigraphy, single photon emission CT (SPECT), and computed
tomography (CT) in 103 patients with clinically suspected space occupying lesions (SOL's) of the liver.
The overall accuracy in detecting or ruling out hepatic SOL’s was 75% for scintigraphy, 87% for
SPECT, and 98% for CT. Scintigraphy could detect SOL’s in nearly all cases where the size of SOL'’s
was more than 4 cm, but in 56% where it ranged from 2 to 4 cm. With SPECT, the detectability of SOL’s
increased signifiantly (p<0.05) to 88% in the latter cases, and the number of false positive cases
decreased from 7 to 4. The detection of SOL’s less than 2cm was difficult for both scintigraphy and
SPECT. Althought CT could detect nearly all SOL’s more than 2 cm, the detectability of SOL’s less than
2cm decreased. On the basis of the data presented, a decision tree of imaging modalities for the
diagnosis of hepatic SOL’s is proposed.
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Table 1 &R,

B. E8E® SOL E2HrEE

Hf e v+ RO SPECT @ R#& % Table 2, 3, 5
WWind. B v ik, SOL (4) 64%ich4564,
SOL (=) 3961326 %#IE L < Z2¥T ¥, false
negative 1941, false positive 7 fITH -7z,
SPECT ofif Hic X b, false negative 11 9 iz,
false positive (% 4 B4 L, accuracy 13.75%
7 H87%, sensitivity 1%70% > 586%, specificity
382% h BB T hZFhmE E L (Fig 1),
SPECT @ fif iz & » T % false positive T&H -

TEAICk T3 F0REEE, FFARTICLIE LD

Table 1 Final diagnosis of 103 cases examined by
scintigraphy, SPECT, and CT

Final diagnosis No. of cases
SOL(+) 64
Primary malignant tumor 26
Metastatic tumor 20
Primary benign tumor 5
Abscess 1
Cyst 12
SOL(-) 39
Extrahepatic lesion 5
Total 103

Table 2 Results of scintigraphic diagnosis and final

diagnosis
s e " Final diagnosis
Scintigraphic diagnosis SOL(D) SOL(D)
SOL(-) 32 19
SOL(+) 7 45
Total 39 64

Table 3 Results of SPECT diagnosis and final diag-

nosis
: : Final diagnosis
SPECT diagnosis SOLO) SOL®)
SOL(=) 35 9
SOL(+) 4 55

Total 39 64
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16l, FOWBEBOEHIZLI B0 3HTH ST
(Fig. 2).

CT X 5pi#% Table 4, 5 wird. CT Tt
SOL (+) 64#l6241, SOL (—) 39443942
EL < 28T &, accuracy 938%, sensitivity 97%;,
specificity 100%T&dh -7z, CT T false nega-
tive TH - 7z 2 B3, 2cm i o/ NFHERRE DIE
BIR T, #9 S5cm DFEBETEB OEMTH - 1=,
BB, WEMRER artifact 12 & » lHEHRER T
»Y, 10BHOFR T SOL R LB (Fig.
3). SOL o EHyzhy, 6260160z CIE L
<frbhic,

C. B0L Xk & & ¥ isHRsE

SOL(+) D FEFNC 2T, ZHEFIOEID SOL
DEEEZEHREC L HBHER L OBIRPEE Lok
fii% Table 6 2R3, 4em Ll SOL #4515
Efs T, 3REELbEBELAKRECE
7ol 2~4 cm @ SOL &+ 5FEFIC BT
%, FevsoEE=EXSPECT,CT oFhict:
LEBEOEMEZ R LA (p<0.05), %7, 2cm *
WOSOL*HTAEMICR T B> v,
SPECT ofHIRIIHEFIc CT o Fhick L4
BIEETH -1 (p<0.05) (Fig. 4, 5).

SOL (+) DZREFICIT S, R—FROEEI
THE sl < @ SOL 1z T, SOL mfR L &4t
OWREIE L OBIFREZBKE LR % Table 7 12

Table 4 Results of CT diagnosis and final diagnosis

Final diagnosis

CT diagnosis

SOL(-) Tumor  Abscess Cyst
SOL(-) 39 2 0 0
Tumor 0 49 1 1
Abscess 0 0 0 0
Cyst 0 0 0 11
Total 39 51 1 12

Table 5 Comparison of the results of scintigraphy,
SPECT, and CT

Modality Accuracy  Sensitivity ~ Specificity
Scintigraphy 75% 70% 82%
SPECT . 87% 86% 90%
CcT 98% 97% 100%
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Table 6 Detectabilities of three modalities with ref-
erence to the size of the largest among liver SOL’s
in each case

BAEFEHAHRF LML B4E F15

Table 7 Detectabilities of three modalities with ref-
erence to the size of each SOL within the liver

. Size of SOL

Sl —2cm 2—4cm 4decm—

Scintigraphy 07 14/25 31/32
(0%) (56%) (97%)

SPECT 1/7 22/25 32/32
(14%) (88%) (100%)

CcT 6/7 25/25 31/32
(86%) (100%) (97%)

. Size of SOL
Madilicy —2cm 2—4cm 4cm—
Scintigraphy 0/26 20/41 34/36
(0%) (49%) (94%)
SPECT 1/26 31/41 36/36
(4%) (76%) 100%)
cT 15/26 41/41 35/36

(58%) (100%) (97%)

(D)

(E>

Fig. 1 Liver cyst. (A)-(C): Anterior scintigram shows a large cold area in the
left lobe which was considered to be due to thin left lobe. In addition, posterior
scintigram shows an ill-defined cold area in the right lobe (arrow). (D):
SPECT shows a well-defined defect in the posterior aspect of the right lobe.
The left lobe is thin. (E) : CT shows a well-defined low density area with water
density in the same portion as that identified by SPECT. Intrahepatic bile ducts
are dilated due to previous cholecystectomy.
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(D)

Fig. 2 A false positive case for both scintigraphy and SPECT. (A) and (B):
Liver scintigram shows a cold area in the vicinity of the gallbladder fossa. (C) :
SPECT shows a large defect. (D) : CT shows widened gallbladder fossa caused
by biliary dilatation. A drainage tube and granulation tissue are seen in the gall
bladder. Biliary dilatation was due to pancreas head cancer.

~7. Table 6 I2tb L, 2cm *k3% D SOL B84 %
CTORMERDETHARD bhi, oM,
Table 6 L FEEDHRETH - 1=,
% =

BF SOL D2 Wi 13 % B> v # © Sensitivity
DN TUL, 60% ~MU B DO BHENRE X h T,
BEIT L DENE L9~ B g 3
SOL OERIZW 13— i gk < 5 h v1oz-2)  pr
YYFRAIZ ) —=vIIREELTOEEN A X

WEEZDBRD, TOEKT sensitivity 1L\ &
EDRFEENRD, ULLidts, sensitivity DE L
i % 3 hiX false positive D EEFIHHEINL, 5
WAZ ) ==V 7L L TOBBEYETRLDAE
BB, FFo v+ o false positive D & L
T3, BHEE « W X 5 FEOEN, FROLER
ARG, HEEE Mbh Tk b, SOLck 2
HRBEDEHNVEETH S Z L bk
W KR E OB Y BT B &, sensitivity
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(Ad (B)

Fig. 3 A false negative case for CT. (A)-(C) : Scintigram and SPECT shows a defect at lateral portion of the right
lobe (arrow). (D) : CT shows no SOL’s . There is remarkable artifact due to peristalsis and respiratory motion. (E) :
CT performed 10 days after (D) shows a low density area which compatibles with a solid tumor. This tumor was
a metastasis from colon cancer.
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(o)

|E ,‘

Fig. 4 Metastatic tumor from testis. (A) and (B): Scintigram shows no cold
area. (C): SPECT shows an ill-defined defect. (D) : CT shows a small low
density area at the same portion as that shown by SPECT.

DEWHER, false positive DIEFIAL \ MEE A
HBDBND, FlziE Biello 5904 T, sen-
sitivity (290% & JEH I & 23, false positive
rate (false positive DEEFIEL/SOL (—) DfESH]
B X38%THB. Ticbb, SOL (—) DOEH
D#J40% %3 positive EFE S hi-Z Lt b, B
KR BERTEHHETIIR, F, sen
sitivity IBI L T3, #dom<, #Eck -,
T OHYESK & L Bz B DK L, accuracy 2B
LT, WTFho#idsd75%~85% &, =
2 iz Z & b, sensitivity & false positive rate

OB EZRLT B EE 2 bh %, Ashare
1229, 19704 LA#% D fF SOL o @il 2 iz B+ 5 3r
BREFFERR LT\ 2 2%, Thic X i, 100415 k%
X4 & L, false positive rate 220% LA TFCTh 5
Hc kT B BF >~ v 5 @ Sensitivity 1£60~84% ¢
»5, ABEFE TR T B> v+ D sensitivity (&
0% THb, 2{E N, false positive rate 7
18%TH %5z &, HBM/NE7 SOL DEFIE
W ERERTIE ERE LA ARETH
HEEZbND,

FFe v+ OEERAY 75 SOL O HBE R X2 ~ 3
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Fig. 5 Hepatoma complicating thorotrast deposition of the liver. (A)-(C): Scintigram and SPECT shows a defect
at lateral portion of the right lobe (arrow). (D) : CT shows a low density area which corresponds to the defect
shown by scintigram and SPECT. (E) : At highter level, there is a small daughter nodule in addition to the main
tumor. (F) : Finding of CT is confirmed by angiogram.



BEFN594F 1 A25H

[ SCINTIGRAPHY +SPECT I

KL EQuivocaL soL
Stop h RISK /
{ ULTRASOUND ]
/

NoRMAL  EauivocalL CvysT ECHOGENIC MASS

/o~ \ | /
StoP HiGH RISK Stop
N\

[ COMPUTED TOMOGRAPHY ’

NORMAL OPERABLE LESION INOPERABLE LESION
~_ '

Stop HIGH RISK StoP

| ANGIOGRAPHY I

Fig. 6 A decision tree of imaging modalities for
the diagnosis of SOL's of the liver.
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