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Recently, the body X-ray computed tomography (XCT) has become one of the important diagnostic
technique for various diseases of abdominal organs. However, it is not so easy to diagnose for those
diseases because abdomen of human has a complicated structure and their CT values are similar. This
papar describes the method of prospective study of XCT scan for diagnosis of hepatic and pancreastic
diseases under multi-institutional cooperation.

Three working sheets are established in this protocol, first of them is filled up identifications of
patient, target organs of XCT, diagnosis of disease before XCT and it’s confidence level, respectively,
by patient’s referring physician. Second of the working sheets which is written by radiologist in charge
of XCT scans, includes name of XCT units, diagnosis by the XCT scans and it’s confidence level. The
last of them is filled up final diseases name at 3 weeks after XCT scans, contributed rates of XCT on
diagnostic effects and thrapeutic choice, by referring physician, again.

Eighteen medical institutions were cooperated and 850 reports were collected through 3 times of
protocols during 1980 and 1981. The informations of the reports were recorded onto the floppy disks and
analysed by computer system. Six hundreds and ninety-six reports (82% to total cases) were subjected to
diagnosis of abdominal organs including 450 cases (53% to total) of liver and pancreas.

Three kinds of evaluation methods are available for the results of reports as follows;

1) Average of contributed rates of diagnostic effectiveness and therapeutic choice for final
diagnosis.

2) Receiver Operating Characteristic (ROC) analysis between diagnosis before XCT and final
diagnosis, and that between diagnosis after XCT and final diagnosis, and

3) The “Diagnostance” which is a new evaluation method for measuring the distance between
clinical diagnosis and final diagnosis. The maximum value of the Diagnostance is 1002 which is the
distance between normal and primary tumor.

For the diagnosis of SOL, XCT scan is very useful diagnostic technique not only increasing the true
positive, but also decreasing the false positive and it is suggested that records of recognized volume of
SOL is very importance in this protocol. However, diffuse diseases of liver and pancreas, especially
chronic pancreatitis, are not well evaluated by impression of physician and their diagnostic accuracy is
also low.

This work was carried out as a part of the Grandis-in-Aid for the Cancer Research (54-1 and 57-1)
from the Ministry of Health and Welfare, Japan.
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Table 1 List of participating medical institutions and their XCT units

i(::tc::u(::: Medical institution XCT systems
U102 Sapporo Medical College Phizer AS&E 450 B
U107 Fukushima University Medical School EMI CT 5005
U201 Gunrma University Medical School GECT/IT B
vz02 Chiba University Medical School GECT/T B
U204 Tokyo University Medical School GECT/T
U210 Jikei University School of Medicine SOMATOM 2
U214 Kitasato University Medical School GECT/T
U225 St. Marianna University Medical School ELSCINT
U231 Tsukuba University Medical School GECTI/T
U303 Nagoya University Medical School TECHNIKEA DELTA 2020
U401 Kyoto University Medical School GECT/T
U601 Kyushu University Medical School Phizer AS&E 450, TOSHIBA T/CT-60A
G201 National Cancer Center Hospital TOSHIBA T/CT-60A, EMICT 5005
G206 Gumma Cancer Center Tomo Hospital GECT/T
G301 Aichi Cancer Center GECT/T
N201 National Medical Center Hospital ARTRONIX 1120
P223 Tokyo Geriatic Hospital GECT/T
1202 Kanto Teishin Hospital ACTA D200 FS
diagnosis fill up by reports
symptom, form No. 1 | key to flopy disk
(betere t::% * Fonysician Q‘fgﬁ@;‘;,:ﬁ
e
U
form No.2
L ’ ’ =
XET scans " radiologist iﬁgg@ =
L computer
U__ —=>system
final diagnosis | o d'?;f‘;,:sis L
aiter XCT | physican | conirdton by K03/
U
if confirmed form No. 4
?::r?‘n:mfﬂﬂed:phy:ﬂﬁ same to m®|.::>
[ —

Fig. 1 The outline of the prospective study for XCT scan.
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(a) form No. 1 to be filled up previous medical
informations of patient before XCT by referring
physician.
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(b) form No. 2 to be filled up diagnosis, it's
confident level and clinical findings after XCT by
radioligist and
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(c) form No. 3 to be filled up confirmed
diagnosis by the physician.
Fig. 2 Report forms used in this study
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Table 2 The time interval and number of collected cases during overall studies

Nh[:a?f Research interval of XCT examination No. of collected cases
1 Sept. 1—Sept. 7, 1980 (1 week) 453
2 Sept. 7—Sept. 19, 1981 (2 weeks) 238
3 Nov. 9—Nov. 21, 1981 (2 weeks) 152

Total 5 weeks 853
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Table 8% Table 517" L7 XCT® H i<
ML, ThAPEOREREF Licihvk>—t No. 2
BUEIHE » TR DT, FRREEFECEB
TR | BEMAR SR ER Lt T5 b0k
SARICE LIz Diext L, FrEZE26%, EHF18%,

first protocol g Age Distribution
% E (XCT Prospective study) i
Target org;;;s\"(‘):(‘ifr First Second Third Total 5 M:F = 447:250
Liver 91 33 2 1% i I
Pancreas 43 14 9 66 & G- Male
D' Ferale
Lung 39 5 1 45 2
Mediastinum 19 19 38 ] 4
Renal 22 8 8 38 5
Female genital organs 22 13 1 36
Lymph node 17 12 4 33 =
Biliary system 9 15 3 27 _EDEJE __ 1.
Gastric and intestinal 8 4 5 17 O=y Bory M S e B S W0~ 80- Uknomm e
Other 59 0 1 110 Fig. 3 Distribution of cases—histogram of age of
Total 332 151 44— patients.
Table 4 Distribution of cases—target organs on overall protocols
H’I“::;;:organs S First Second Third Total
Liver 367 58 9 434 (39.2%)
Pancreas 95 50 28 173 (15.6%)
Biliary system 30 47 12 89 ( 8.0%)
Spleen 22 2 29 ( 2.6%)
Gastric and intistinal 7 8 24
Other abdominal organs 10 6 16
Total 516 190 59 -
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Table 5 Distribution of cases—purpose of XCT scan

Bk 4B

1st purpose of

\ XCTscan Existence of
T

Property of

Extence of

Existence of

Previous name \ main-disease  main-disease main-disease  sub-disease Ofher  Topal
of disease before XCT .
Hepatoma 58 ( 53.2%) 24 (22.0) 11 (10.1) 10( 9.2) 6 (5.5) 109
Metastasis of liver 76 ( 53.5) 8( 5.6) 29 (20.4) 27 (19.0) 2(1.4) 142
Cystic liver, Hepatic cyst 9( 75.0) 2(16.7) 1( 8.3) 12
Liver abscess 10 ( 58.8) 2(11.8) 4 (23.5) 1(59 17
Liver cirrhosis 14 ( 77.8) 2(11.1) 2(11.1) 18
Hepatitis 18 ( 75.0) 4(16.7) 2(8.3) 24
Fatty liver 6( 75.0) 1(12.5) 1(12.5) 8
Other hepatic disease 18 4 1 1 1 25
© Tota 200 ( 58.9%) 47 (13.2%)  45(12.7%)  45(12.7%) 9 (2.5%) 355 (100.0%)
Pancreas cancer 30 ( 75.0%) 2( 5.0 6 (15.0) 1(2.5) 1(2.5) 40
Pancreas cyst, Insulinoma 10 (100.0) 10
Chronic pancreatitis 22 ( 84.6) 4(15.4) 26
Acute pancreatitis 8( 88.9) 1(11.1) 9
Other 4 1 2 7
Total 74 ( 80.9%) 8( 8.7%) 8( 8.7%) 1( 1.1%) 1(1.1%) 92 (100.0%)
Table 6 Distribution of cases—reason of XCT scan
Code of necessity of
XCT scan
Previous name
of disease before xh A B C D F Total
Hepatoma 17 48 33 9 109
Metastasis of liver 29 4 43 56 10 142
Cystic liver, Hepatic cyst 2 4 4 12
Liver abscess 4 7 17
Liver cirrhosis 3 1 6 6 18
Hepatitis 2 12 10 28
Fatty liver 2 3 3 8
Other hepatic disease 3 5 12 4 38
Total 62 (17.5%) 7 (2.0%) 128 (36.1%) 111 (31.3%) 47 (13.2%) 355
Pancreas cancer 8 3 15 8 6 40
Pancreastic cyst, Insulinoma 1 5 1 3 10
Chronic pancreatitis 3 12 11 26
Acute pancreatitis 1 4 2 2 9
Other 1 2 2 1 6
Total 14 (15.4%) 3(3.3%) 38 (41.8%) 13 (14.3%) 23 (25.3%) 91 (100.0%)

Necessity of XCT examination A; decide overall therapeutic choice
B; obtain new clinical findings because a sudden turn of patients’ conditions

G
D;
E;

choose posterior examinations
judge thrapoietic effectiveness and patients’ outcome and
obtain some clinical findings, not so suddenly.
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Table 7 Distribution of previous medical examinations before {CT scan for various diseases
(a) liver
Clinical examination Physical
before XCT B Laborato Nuclea tra-
. i 0% exam., oY, X-ray H 'e'ar Uirs Endoscopy Pathology  Other Total
Diagnosis symptoms  ©XAM- medicine sonograpy
before XCT' ey ympr
Haoatoma 106 103 81 74 84 20 13 6 109
2 97.2% 94.5%, 74.3% 67.9% 77.1% 18.3% 11.9% 5.5% (100%)
. . 135 121 129 78 53 60 69 12 142
Mstastesis otlives 95.1 85.2 90.8 54.9 37.3 42.3 48.6 8.5
12 12 10 5 9 2 12
i it, Cystic li
Hepaticieysx, Cysticliver 1000 1000 833 419 750 167
SR 17 17 15 8 14 3 17
! 100.0 100.0 88.2 47.1 82.4 17.6
Liver cirrhosis 18 18 1 18 g 5 2 =
100.0 100.0 83.3 88.9 50.0 27.8 16.7
Hepatitis 24 24 13 13 7 b 2 1 24
. 100.0 100.0 54.2 54.2 29.2 8.3 8.3 4.2
‘ 8 8 4 3 6 1 2 8
Eattylivex 100.0 100.0 50.0 37.5 75.0 125 25.0
Oth 23 25 20 14 15 4 12 4 25
er 92.0 100.0 80.0 56.0 60.0 16.0 48.0 16.0
Total 343 328 287 211 197 97 101 23 355
o 96.6% 92.4% 80.8% 59.4% 55.5% 27.3% 28.5% 6.5% 100.0%
(b) pancreas
Clinical examination Physical
before XCT i Laborat Nucl Itra-
. : ore exarn., s X-ray uc‘ e‘ar hiza Endoscopy Pathology ~ Other Total
Diagnosis i — medicine sonograpy
before XCT e ymp!
Baicisiasicet 40 40 34 11 20 14 5 1 40
i 100.0% 100.0% 85.0% 27.5% 50.0% 35.0% 12.5% 2.5% (100%)
Pancreastic cyst, Insulinoma 2 i g = e g . 5 =
cyst, 100.0 100.0 90.0 10.0 40.0 40.0 10.0 10.0
Chronic pancreatitis ~ = A8 . o e =
pan 100.0 96.2 69.2 11.5 42.3 19.2
Acute pancreatitis 9 9 S 2 > 9
p 100.0 100.0 55.6 22.2 55.6
6 6 6 2 2 7
Othen 85.7 85.7 85.7 28.6 28.6
Total 91 90 72 19 43 25 6 2 92
98.9% 97.8% 78.3% 20.9% 46.7% 27.2% 6.5% 2.2% 100.0%

WEE39%, 1BiERES38%, IEFEME21% LBV,
fo, EEFFCA4H, FEER X CEERTSE 36
S0 XCT MBI icfon & LcEIENE T ATV

Db FEBITH - e,

Fig. 413, ¥ — + No. 3 0FI6HKIFETERE
X5 XCT o2l Es X OEELOFEEYR

BZMOXhboTE EDHTELYELHEL, *
OMEBIE U TR TR L, (a) WFET, &
Wr ko 5 B+ o 5 Raly, FFRE, m8 e,

ERFF, REEFEOIRCRA, #=

il

AR EENL, £FTIE1.07£0.59TH -7, A
B EOFEE R, RS, BEBEMFE K
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Table 8 Distribution of achieved level of purpose of (e)
XCT scan, (a) hepatoma, (b) metastasis of liver, (c) %Iode of purpose*
cystic liver and hepatic cyst, (d) hepatic cirrhosis, T A B c b E Tl
(e) normal liver, (f) pancreas cancer, (g) chronic Code of o
pancreatitis and (h) normal pancreas achieved level™
(1) 19 1 2 1 23
@ 2) 68 3 8 12 2
Code of purpose* id
i (3) 1 1 2 4
Code of \ B¢ b E ot @ N 4
achieved level** '\ Total 92 4 9 16 3 124
(1) 17 12 4 1 1 35 0
(
(2) 5 9 6 3 2 25 Code of "
®) 4 2 1 7 N{ode of purpose
) Code of A B C D E  Total
Total 26 23 10 5 3 67 achieved level**
(1) 8 3 2 13
(b) @) 0 1 .4 1 16
Code of purpose™ 3) 4 4
4
Code of A B C D E Total (4)
achieved level** Total 22 1 7 1 2 33
(1) 19 5 8 4 1 a7 @
o
@ 10 3 6 4 1 17 \Godeof purpose”
(3) 1 1 ~—
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Fig. 4 Average of contribution level of XCT for diagnostic understandings and
therapeutic choice for various confirmed diagnosis, (a) liver and (b) pancreas.
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Table 10 Average of the ‘Diagnostance’ for various
confirmed diseases of liver and pancreas

(1) Liver

Confirmed diagnosis No. of Patients El_f-value
Hepatoma 68 —244
Metastasis of liver 45 —863
Hepatic cyst, Cystic liver 18 741
Liver abscess 8 155
Liver cirrhosis 34 2316
Fatty liver 7 15
Hepatitis 33 1847
Normal liver 62 6222

Total 297 1799

(2) Pancreas

No. of Patients ag-value

Confirmed diagnosis
Pancreas cancer 21 1582
Pancreas cyst, Insulinoma 8 854
Chronic pancreatitis 35 —-845
Acute pancreatitis 6 -18
Normal pancreas 16 4306
Total 92 1177
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Table 11 Distribution and percent of various medical examinations which are used for confirmation of final diagnosis
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Clinical examin.

Total
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Probe
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lapa.
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Pathology Autopsy
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exam. NM scopy  Aneamia
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diseases name
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