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The purpose of this study is to make an approarch to the automated diagnostic system of diffuse
parenchymal diseases of the liver based on hepatic scintigraphy using electronic computer.

The findings of hepatic scintigram with 1%8Au-colloid were analysed for 7 items which were 1) various
patterns of hepatic image on anterior view, 2) various patterns of hepatic image on right lateral view,
3) criteria of visualization of bone marrow on anterior view, 4) criteria of visualization of bone marrow
on right lateral view, 5) criteria of visualization of spleen on anterior view, 6) degree of splenomegaly
and 7) value of effective hepatic blood flow (KL-value). Each item was subdivided into several categolies.

The multivariate discriminant analysis was used for differential diagnosis of liver diseases with dummy

variable, based on the 25 categolies on the 7 itemes of 100 abnormal hepato-scintigrams confirmed histo-
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logically and 20 normal subjects.

The accuracy of this study was as follows: 90.09; in normal liver, 81.19%, in acute hepatitis, 71.7%,
in inactive chronic hepatitis, 78.2%, in active chronic hepatitis, 93.39%, in Ko-type of liver cirrhosis, and
77.89%, in Otu-type of liver cirrhosis. The final diagnostic accuracy was 81.79, in all cases for training
group. The accuracy ol hepatic scintigraphy showed 13-199%, higher than that of laboratory findings
in differentiation in two groups of liver cirrhosis and in two groups of chronic hepatitis respectively.

To obtain maximum diagnostic information for discrimination among etiologies, ranges of discri-
minant {unction coefients in these items were compared with in each group of liver diseases. The most
useful diagnostic findings was the configuration of hepatic image on anterior and right lateral view.
Visualization of spleen and degree of splenomegaly were also useful for differentiation in each group of

chronic hepatitis and liver cirrhosis respectively.

L FULwoic
JNTEZ:T D% T 2 — 2 — & LT o [fIRBAR L
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Table 1. Cases of hepatic scintiphotogram
with **Au-colloid

normal liver 20 cases

acute hepatitis 99

chr. inactive hepatitis 21

chr, active hepatitis 24

liver cirrhosis of Ko-type* 15

liver cirrhosis of Otu-type* 18
total 120 cases

* according to Nagayo’s classification
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Anterior view

Right lateral view

normal shaped normal shaped
enlarged enlarged
anterior
right lobe portion
diffuse enlarged
inferior
enlargement portion
enlarged oval
left lobe shaped
atrophic enlarged
posterior
right lobe portion
atrophic horizontal
left lobe liver
atrophilc atrophic
liver
liver and
bone marrow

Fig. 1. Various patterns of hepatic image in
diffuse parenchymal diseases of the liver

Table 2. Criteria of visualization of spleen
and bone marrow

Visualization of spleen on anterior view

— : None

-+ : Less than liver concentration

4 : Equal to liver concentration

4 : Greater than liver concentration
Visualization of bone marrow on anterior and
right lateral view*
: None*
: Visible*
: Less than liver concentration®
: Equal to liver concentration

(Johnson, R.B. ® modified)

=%+ |

Criteria of splenomegaly
— : None
-+ : Splenic length equal to right lobe brea-
dth
4 : Splenic length longer than right lobe
breadth
(Hishada, K. ¥ modified)
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Tig. 2. Dummy variables set to category in Ko-type of liver cirrhosis

Ttem effective hepatic visunalization|visualization of bone marrow
bleod floew (KL-value)| of spleen ant. view r-lat, view
category »0.2070.1570.1030.09 -+ ot A+t R S = - + ++
1 0 al 0 1] 0 [ I 0 1 0 0 1 0 {1
2 0 0 1 0 0 10 0o 0 1 0 | 0 e
3 0 1 0 0 ] 00 0 1 0 0 0 ] V]
24 0 ] 1 1] 0 10 0 0 1 0 0 4] X
Vari 1 X
ariable xl Xy X Xy X5 Xg x? X‘B x:; xm Xy
degree of various types of the liver| various types of the liver
splenomegaly| on anterior view on r-lateral view
- 4+ 4+ I II III IV V VI VII I II III IV V VI VII
0 1 0 0 0 ] 0 1 0 0 0 0 1] 0 1 Q a

X12%13 %14 *15 %16 17 ¥18 X1

9

%20 ¥21 %22 %23 ¥a4 %5

5. fiZo X 5t yes or no DAY LoD
TR DIERDFERIC LT, EENLENTS
CEIEDTHREETHD LI MKRTHDN, #
HD L5 il TRBER53DTH DTS,
Fig. 31cRr3H@ b, X RO Xy, CTiREhHH—
OIEME T, FEBICOW TR 2 E IS Ofiss
Tl U CRBOHBEEECTHS . e,
ZODREREEREA LTRILE LTHHT5 L,
COMEIEBIEA, BiL Y=a,X+2,X, O—k
ATHRHLShAHIH CHNIBEE) i oKX
LRSS,

L& DJERE (0 fHOZEH) EHVWHEED
[T, n RIEOZEEERE L, #EHN o0
ERFED 5 bV ShICET S0 & 5 HFIcBI L
HMBMERNTE LTINS Lo 5 & 57edh 5B

B oA :,/ B n
B />%ﬁ
P i
L . g‘“‘\ ﬁ/x i
— S R S [ / é\(éﬂ-a]_xluzxz

AN

Observation with single
specific character
(% or %, )

Observation with
two dimensions
( %y and x, )

Fig. 3. Comparison of discriminative
between group A and B

efficiency
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(discriminant function co-efficients) 7% Ji7% =

Table 3. Laboratory findings of liver cirrhosis
Ko-type of liver cirrhosis

" Total | Dir. Ten
AJG ‘7.01.‘ i ‘ Do | TrT | CONE | GOT

1] 1.0[32 2.45|1.50 | 5.3 0.54 | 600
2| 1.2 19 0.75 | 0.64 | 6.2 |0.58 | 67
3| 1.17/ 25.5| 0.85|0.17 | 9.0 | 1.64 | 245
41 14|21 0.9 [0.36] 1.5]0.77 | 43
5| 0.6 49.5| 1.25|0.45| 9.4 | 0.42 | 83
61 1.3/17.9| 0.76]0.65| 2.2|0.58 | 50
70 0.7]25 0.54 [ 0.30 | 0.9]0.46| 40
8| 1.4/20 | 1.04|0.39| 3.5[0.76| 66
9| 1.2]|23 0.8310.30 | 3.4]0.92|139
10| 0.8|23 | 12.08 |5.57| 5.9 0.59 | 254
11| 1.5|18.4 €.10|5.4 | 2.6|0.32 | 200
12| 0.7(35.8 1.60 |0.30| 6.1]0.39| 35
13| 0.6 |28 1.41 1 0.60 | 6.90.82| 80

14| 1.0031 | 0.91/0.41 | 8.30.44 | 32

Otu-tpe of liver cirrhosis

1] 1.2]23 0.54 [0.30 | 5.2]0.84 | 122
2] 1.2]22 0.86 | 0.40 | 3.56| 0.65 | 41
3] 0.7 |42 2.10 | 1.55 | 8.7]0.26 | 148
4] 1.1|25 0.49 [ 0.26 | 3.3|0.60 | 118
5| 1.0]29 1.06 | 0.46 | 6.4 | 0.43 | 108
6| 0.5 44 1.41 [ 0.75| 9.4]0.25| 82
7| 1.1]26 0.66 | 0.34 | 10.8 | 0.43 | 360
8| 1.1]24 2.06 | 1.41| 4.0]0.32 | 145
9| 1.023 0.880.21 | 3.2/0.39| 23
10| 1.1]31 1.96 [ 0.52 | 4.9]0.36| 55
11| 1.21]23 0.90 | 0.16 | 2.5|0.4 | 65
12 1.4]19 0.50 | 0.10 | 0.55/ 1.7 | 50

HARESERHRFELMERE HoeEk: B78

Table 4. Linear discriminant function for diffe-
rential diagnosis between Ko-typeand Otu-type
of liver cirrhosis using scintiphotogram

Y =0.1114X, +0.1968X; -+0.1058X; —0.0681X,
—0.0240X5 4-0.0984X, +0.2358%; +0.3052X,
+0.4641X, —0.1624X,,—0.2992X,,+0. 1653X,.

‘ +0.1676X,3—0. 1748X,,+0.2202X5+0. 1438X,6
+O.U'3-‘l<’lx|7_0-3086>‘;|a“0 . 1229}(59_0. 0095)(:!0
—0.2393X:,40. 17092, 0. 1265X5540. 1192X4
—0.0509XKz5

Table 5. Value of discriminant function in liver
cirrhosis usieg scintiphotogram

| Observation Ko-type Otu-type
1 | 07814 | 0.3508
2 0.8543 __ 0.3804
|3 0.7513 | 0.4193
4 0.4912* 0.3508
5 0.7318 0.5889%
6 0.7231 0.3891
7 0.7437 0.3507
8 0.6071 0.5795%
9 | 0.6909 0.2822
10 0.5533 0.4192
11 0.7260 0.3359
12 0.7212 0.3656
13 0.7279 0.5256
14 0.7290 0.3508
15 | 0.4208
16 | o.5562¢
G 0.2975
[T X
Mean and standerd deviation for each group
| Ko-type Otu-type
Mean | 0.6921(%)) 0.4063(Y2)
’ $D. | 0.0982 0.0942

1% . Table 1ix250 #HIH (X, Xp-Xgs) 12
KO b U7 BN FR A & R A4E o s % 47 5
oo HPIHEL ¢ b, Fig. 215k L1250 %
YT S & AT S k2T,
ChZhOBIEOBIEE (Table 5) #34.%
Bt WYERTEOSEENT (V) OB e »3 L
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¥y, Yo W, ZBUFREZ O BIRE O
feoC, Tables X ¥, >V, <& 50 ¥R
BERME X 0 oRie % BEBUIE A 7~ b X P RURFRE A
LS, T fERVNT B IEZ BT & 2
liff X% . Table 5T % X iz ¥ k2 hFhfho
P E LTS hicEfiTh S, D ETiEbh
s, PRI I4E86.7% , LB EZE88.9
% T2 I ERUE3B P29 D87 . 0% L oot
—7j, #MEITERERE L LQL7HALZ AV
ns, W vF 777 4 it 1 BUAORERIC
P>t foad, WA 146, ZBFRZE 1240
DT> v 7 5 A LD MR 707, A
NF =2 =& TEAETH L. 156 IcBIEE
# (Table 6) 3. JMEEFA(E 13 0.59350T

Table 6. Value of discriminant function in liver
cirrhosis using laboratory findings

Observation | Ko-tppe (Y,) Otu-type (Y,)

R 0.58423* 0.53653
2 0.50533* 0.56732
3 0.58351%* 0.50011
4 0.62730 0.56352
5 0.64521 0.58245
6 0.53964* 0.53705
7 0.57860* 0.55667
8 0.61417 0.51613
9 0.52838% 0.56629

10 0.88336 0.68468*

11 0.80058 0.52314

12 0.58308* 0.53325

13 0.67093

14 0.61610

Border Line: : (.59350

FOENE IR E LGB S hichb 0T
BB, fEOTHMREL LS & HAFFEZ C150.0
%, ZNFREATIL.7% Lie b, AT O 1)
HRIX264186069.2% T Hoz.

[ B TR M T 48 & JETREh AR I 4 o0 %
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Table 7. Diagnostic accuracy in comparison with
scinti-image and laboratory findings in diffuse
pareuchymal diseases of the liver

laboratory

scinti-image findings

chronic hepatitis
(active stage) 19/21(90.5% > 11/18(61.6%
(inactive stage) | 19/24(79.2%)| 14/17(82.4%)

(84.4%) (71.4%)

liver cirrhosis

| (Ko-type) 13/15(86.7%)| 7/14(50.0%)
| (Otu-type) 16/18(88.9%)) 11/12(91.7%)

| - (87.9%)

(69.2%)

hERTEBHICO\VTLITF v 7 5 A LT
HEMRA AT & o Heletiid &2 n . 7. Table 7 12 7R
T, W va 77 L08R O )RR
fERCET D 2% BT BRI IR X 0 #913~19%
R AE 5, static image } LT D> v
F 77 L OFHAENFE .

R LM S e 25 MY, FRy4dic 68
BREO 5 b 2 EBRES oY E T 5 JiET, &
hrhoflae CIsEOMRHBR L HEHhD . £
> 5 BOH G HT RS Tl S h 5 S ¥ 50
Hrid: multi-discriminant analysis » fo2fc (Fig.
4).

LREE P —= S s =T UTH
Wifr (Table8) /T RlA S b, FREF MK
B L O—FRIL81.TH% ThH .

V. URHERFEBEECK T 5EEROKRE

) FIESHOC IV FeFE AR 5 — 2 — 1 75 H2581 B
Tho, HEBHOHFIHT LHE, HBHMRA
OFEEE PR EhicEBEE Z 0EH
CHTET % M B o GBI BARE o Ji KA & I ME
L OEOHHEDO K Z &, FcbY range THE
BEr Lic. —ie, KEORN~2 b (FHE)
DB B, FhEh 2 2o0HBEE o~ 2 v
DA (1 TR % fARBI fRBOC I3 5 %
DT, iR 2 BEETERIC A R R0 B4 OIE
{irCix Lz (Table 9 ). fria]is % #5 iBRE 34 9
HETHIFOBNZELIIEET, ZhickL
R (5 N BLCIRIE RS 5, RSB RE O S
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liveswss Normal liver
2.4s0v0q Aoute hepatitis
3.eceess Chronic inactive hepatitis
4...0... Chronic active hepatitis
5..24+4. Ko=type of liver cirrhosis
Baseeses Otu-type of liver cirrhosis
Fig. 4. Program of multiple discriminant analysis
Table 8. Differential diagnosis of diffuse parenchymal diseases of the liver using
multiple discriminant analysis

| No. chrenic [chronic |liver liver
final diagnosis of [normal acute inactive |active cirrhosis|cirrhosis
cases|liver hepatitis hepatitis|hepatitis|Ke-type |Otu-type
normal liver 20 18 1 o 1 [ [
acute hepatitis L22- 3 18 o 1 0 0
chr.inact. -hepatitis 2 0 15 4 ] L]
chr.act., hepatitis 1 o 3 L19 1 [
liver cirrhosis 0 [ 0 0 14 1
Ko=type %
liver cirrhosis 18 0 0 2 [ 2 14
Otu-type o

98 / 120 ( 81.7 1)  All cases were used for trainig group.

Table 9. Investigation of diagnostic factor in diffuse parenchymal diseases of the liver

inactive chronic hepatitis _|active chr, hepatitis | liver
Diagnostic W liver cirrhosis liver _ [liyer, . o1EifGa1s
Factor chr Ko-type otu-twype | cirrhosis| cirrho8is | Ke-, and
b Ko-type Otu-type Otu-type
effective
hepatic 4 4 1 5 6 6
blood flow
visualization
of splecn b 2 3 h u G
splenomegaly 5 6 4 1 2 .5
visualization
of bone marrow| [ 5 [ [ 4 5
(enterior view)
visualization
of bone marrow 7 7 5 7 5 17
(r-lat.view)
hepatic image
1 1
(anterior view) 2 3 2 2
hepatic image
2
(r-1at, view) 3 x 0 3 2

The number is expressed in order of conceguence of scintigraphic findings
for differential diagnosis of diffuse parenchymal diseases of the liver.
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BTSN Bt AN e 428 B fHTIC X b, static
image & LTo ¥ v9- 2 7 50 B »—
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IR L. Z DR BEEINF R A\ rois i el
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