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Through June 1967 to June 1972, liver scintigrams had been performed in 3,480 cases. The
present study was made to investigate relationsphip between the histopathological findings and the liver
scintigram patterns e.q. sizes of the liver and visualizations and extent of the spleen and bone marrow,
only in the cases more than 20 years of age, who were kept under follow-up-observations for over 6
months, out of 3480. Diagnoses had been established of the subjects referred from the histopathological
point of view. The investigation underwent in the course of aggravation or cure of diffuse hepatic
diseases, especially acute hepatitis and active or inactive type of chronic hepatitis and liver cirrhosis.

In many cases with acute hepatitis, both lobe breadths or only the left-lobe breadth of the liver was
shorter and no or less visualizations of spleen and bone marrow were seen on the liver scintigrams at
cure of the disease, comparing with the findings at the acme.

In many cases with active type of chronic hepatitis, whose courses had been observed, both lobe
breadths or only the left-lobe breadth of the liver was shorter and no or less visualizations of spleen and
bone marrow were seen on the liver scintigrams at cure of the disease, comparing with the findings at
the worse functioned. liver.

In 3 cases with liver cirrhosis developed from active type of chronic hepatitis, there were seen an
increased left-lobe breadth, a widened right-lobe breadth or a shortened right-lobe breadth or no change

of the right-lobe of the liver, while the promine ut visualization of spleen and bone-marrow were seen on
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the liver scintigrams.

In 2 cases with inactive type of chronic hepatitis associated with no recurrences, whose courses had
been followed up, no remarkable changes were seen in the liver scintigrams even on 3 years.

It can be assumed that liver cirrhosis is classified into 3 different types in the scintigraphic findings.
The first is a type in which the right and left-lobe breadths of the liver become shorter and less prominent
visualizations of spleen and bone marrow are seen after therapy like a case with cardiac liver cirrhosis,
comparing with the findings prior to the therapy. The second is a type in which no special changes are
seen on the scintigram even in several years. This type is common in the deficient type and seems to have
a good prognosis. The last is the type in which the right-lobe breadth of the liver is shortened or un-
changed and the left-lobe breadth is enlarged with spleen and bone marrow being remarkably visualized.
2 cases out of the last type were progressive to hepatoma.

In 63 cases with liver cirrhosis, which had been diagnosed histologically, study was made to clarify
the relationship between the scintigraphic shape and size of the liver, the visualizations and extent of
spleen and bone marrow and such conventional parameters for the prediction of prognosis as Miyake’s
histological classification, varix in the upper digestive tracts, ascites, edema and liver function tests e.g.
total proteins, A/G, serum albumin, serum y-globulin, icterus index, ZTT, TTT and CCLF.

It was concluded that the scintigraphic findings of liver cirrhosis, especially the right-lobe breadth of

liver and the long diameter of spleen were the important parameters for the prediction of prognosis of

liver cirrhosis, and the liver scintigram suggested varix of the upper digestive tracts and ascites.
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Fig. 1. The measuring sites on the liver scinti-
gram are the length of the liver at the median
line of the body in "the front view, which is
called here the left-lobe breadth of the liver,
the longest of the lines in the right lobe para-
llel to the median line of the body, which is
called here the right-lobe breadth, and the lo-
ngest diameter of the spleen, which is called
here the splenic length.
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OV AMERFR B OB ORRIRAT R, Frimein
FERGEE, BB R R OV T8 % T
vF 77 A EONERE, K& S KO - Ao
HBE L rhFhstt L, Miofme - X fit
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B Ui, IR mEsEaRE, A/G 7o
FivE, v-re7) vE, HEEK GOT,
GPT, ALP, ZTT, TTT, CCLF%®

Table | Normal range of liver function tests

normal range

7.1~ 8.3 g/l

liver function test

total protein

AlG 1.5~2.3
icterus index 4~8

total bilirubin 0.1~ 1.0mg/dl
GOT 5 ~40u.

GPT 5~35u.

ALP 2.7~10.0u.
ZTT 4~12u.

TTT 0~d4du.
CCLF —c=

LDH 150~ 400u.

59.8~-71.4%
10.6~21.8%

serum albumin

serum y-globulin
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Table 2 Comparison of the acme and recovery
of acute hepatitis, of the active type and
the inactive type of chronic hepatitis on
liver scintigram

acute chronic

hepatitis hepatitis
B o

w g g B

=} <} 22 | 5o

o o o B 3,

" 2 = ?_'." g gh

=)

number of cases 49 29 46 34

} triangular | (%) (%) (%) (%)
configra- | 0P| (15| G131 (383 | (538
tion :gpe (59) | (43) | (74) | (48)

right-lobe

] breadth @6) | (7|6 | (o)
hepatic =17cm —
size “Teft-lobe

breadth | (92) | (61) | (81) | (81)
= 8em
splenic (1)

. length 23) | (21) | (45) | (10D
splenic
Saos _ =I10cm
and appe- redomi
arance | PRAOmIn | (793 | (68) | (20) | ( 0)

bone mamow | oy | (103 | (593 | (20)

visualization
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Fig. 2. (case 1) H.A. 20 year-old female.
acute hepatitis.

Comparing with the first liver scintigram (a) on
the acme of acute hepatitis, the second liver scin-
tigram (b) performed at 2 months later with norm-
alization of liver-functional data, reveals shorter
sight- and lefi-lobe breadths of the liver and less
prominent visualization of the spleen.
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A DT 5.

PEl v 757 4 —ifThE (ABREGHH)
DOFEERERA R, BIRE 7.08/], A/G 2.1,
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U.LE, GPT 186U. LIk, ALP13.2U, Z
TT 8.8U,TTT 3.5U,CCLF (=) TH>
fo. AR TIErPiR ERIRZSE T ko,
iSRG IR PR 2 R AR Lic.

Hemyvrrs v, — i TR (ABEH64H
H) OfF#temAERANIZ, GOT30U.,, GP T26
U. <, Zofiofid T CEHEfENTHD,
F ol THPRBUA ! R fRARd L7z,

Bio > w575 a (Fig. 3 b) ik, JFE
HEtAr i (Fig. 3 a) DIRITER L Liciu 2z »
B#ovvs 735 s (Fig 3 ¢) CRIFELIER
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] Tst 2nd Percutancous
H I H I [ Soritigram Sonfigram liver biopsy
bA 1 1 ]
ZAGGI
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TPTTI
B4 70 25 280 5
4B 40 140 1603
1210 % 40 B — ,,4,1, H”“ik 2o ﬁ ngﬁe below dws .'mr:
L ] 5 10 15
Admission E}u..ch..rgr_

Weeks after Onset

Fig. 3. (case 2) A.M. 25 year-old male.
acute hepatitis.

Comparing with the first liver scintigram (b) on
the acme of acute hepatitis, the second liver scint
igram (c) at approximate two months later, with
normalization of liver-functional data (a) reveals
shorter right- and left-lobe breadths and less
prominent visualization of the spleen.

Dff & IO BB OET ZFED T 5.
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AAEEHHE RS SME H2% B7%

KEE, W - BifoHBECH E ) Aok
L& fBd ot

CEEFI3) S.S. 2045 1BH:AF4 (FHHE)
ABE 1 EERATC B AEREE Tl E 5 7.
LEIARE 1 » AfEfi» beF e x ik, BOIF
BBEREE A RO TV 5.

> v 757 4 =R (ABSE15A R)

A

Fig. 4. (case 3) 8.S. 20 vyear-old male.
active type of chronic hepatitis.
The first liver scintigram (b) was performed at the stage of active typz of chronic
hepatitis. The second and third scintigrams(c and d, respectively) at 1 year and 5
months, later 2 years and 1 month latest when the hepatic function test was almost
normaliz ed, reveals shorter right-and left-lobe breadths and less prominent visuali-

zationof the spleen.
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Fig. 5. (case 4) T.H. 42 year-old female.

active type of chronic hepatitis.
Comparing with the first liver scintigram (a)
taken at the stage of active type of chronic hep-
atitis, the second scintigram (b) at approximate
8.5 months later with normalization of the liver
function data, reveals shorter right- [and lefilobe
breadths of the liver and less prominent visu-
alization of the spleen.

(EEBI5) S.T. 53F ir ML : 18H:HF
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h O 2 [BlOMMZINLZ/ BT ¢ h ok,
#El> v¥ 27 7 4 —fTR (ABEEE68H H)
DIFBERER A RANL, BER 7.02/d, A/G 1.9,
RS, GOT 270U., GP T9U., ALP
8.2U., ZTTI14.8U., TTT 7.0U., CCLF
(+) THhh, e CERE AR Tk
A, R ITiEEz 3.58EmME L.
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1.6, ®EIEH 7, GOT 156U., GP T62U.,
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] i i I Iy'Sch . Jmerlhn_m Smil?fam
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TZAGG L
TTLPO
TTPTT
2060 50 175 200
12 36 30105 1201 iy - .
) o rd v _\:_, \\/a i—
&,/\ o S
11210 % = e, normal range
L === z“*@%ww below I e
o_i. H 10 s
Adnission

Monihs after Admission

Fig. 6. (case 5) S.T. 53 yezu -old ﬁ:malc
“Otsu’” type of liver cirrhosis. developed
from active type of chronic hepatitis,

Comparing with the first liver scintigram (b) ta-
ken at the stage of active type of chronic hepat-
itis, the second scintigram (c) at 1.5 years later

9

when “Otsu’ type of liver cirrhosis was diagnosed
histologicallg by percutancous liver biopsy, reveals
enlarged right- and left-lobe breadths of the liver
and marked visualization of the spleen and bone

mMarrow.

HAESRE SR B328 W15

F (=) T&b, iz TEPHEARZE T
FFigi % 4 FifE e L.

1BHERF2e GEBHELD oREfic & bhicgm >~
575 u (Fig. 6 b) S, Z/BITFHHZYE &
BN 14E6 H AEof 2@y v 735
L (Fig. 6 ¢) TRIFELEROHELR, MK -5
HiD HBLEE DR A FRD T 5.

GiEfl 6) H.H. 34 5 k2w 8
4% (GEIEEED

ABE 1 ERRNC TR S TRy S Uic o &
Ahs . AbE 1 AR baSER YT, 15
U e E 2 D T 5.

BEl> vF 757 4 — TR JFHE AE B A R
g, BES 7.18/4, A/G 1.0, HEIRKG,
GOT39U.,, GPT38U., ALP 9.0U, ZTT
16.0U.,, TTT 4.8U,, CCLF (x) THH,

Fig. 7. (case 6) H.H. 34 year-old male.

inactive type of chronic hepatitis.
Comparing with the first liver scintigram (a)
at the stage of inactive type of chronic hepatitis,
the second scintigram (b) at 3 years and 7.5
months later, reveals no remarkable changes in
the shape and size of the liver and the visualiz-
ation of the spleen and bone marrow.
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Table 3 Comparison of Type 2 and Type 3 of
liver cirrhosis in scintigraphic findings
Figures indicate the number of cases

_____ -
| Type 2 | Type3
"~ number of whole series | 14 | 9 '
. ' =10 | 10 3
icterus index
>10 4 6
3
AlG /’1‘0 13 4
=1.0 1 5
=12u. | 6 0
ZTT S |
> 12w, 8 9
serum = 1.8¢g/l 10 ]
v-globulin | ">y ggyq | 4 8
. - 8 1
varix
+ 6 8
. - 10 4
acites { -
+ 1 4 SN

RN < FFEAER AT AR (A/GTREfREL, Z T
T, v-7w 7V vi) BEMEYRL, Ficilik
B EMEROB B S DTHDI.
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Tig. 8. (case 7) Y.H. 40 year-old male.

“Ko™ type of liver cirrhosis.
Comparing with, the first liver scintigram (a),
the second scintigram (b) at one year and three
months later, reveals no remarkable changes in
the hepatic shape and size and the visualization
of the spleen and bone marrow. Such a liver
cirrhosis as this case seems to have a good
prognosis.

8 b) LHM~RTHRTLIFME, K&, W -
Ao MBI B ¥ H Bz ot B ba Bad i,
AIEGNL, o 21 7 2B L, FHiZEET
LbFEOBVHDOLEHbRE .

(EERI8) N.I.40%F 5 Afk2hr : 2B
i

ABE 5 SFRBATE 2 BN, HhEMm A o
MUz EDB D, ABE3 Bl &Ik L 2
I D B FIKH:, 2 — LEEEA DT 5.
Bl > 575 7 4 — AT BT B RE 5 2
U, #EA 6.88/d, A/G 0.5, FEIEH10,
GOT8U., GPT28U., ALP23.5U., ZTT
19.3U.,, TTT 5.5U.,, CCLF (), 717z

FASEE 2B e & Mss Mk Hre

Tig. 9. (case 8) N.I. 40 year-old male.
“Otsu” type of the liver cirrhesis.
Comparing with the first liver scintigram (a), the
second scintigram (b) taken at one vear and 11
months later, reveals shorter right-lobe breadth
and wider left-lobe breadth of the liver and more
prominent visualization of the splecn to the liver.

V32.4%, -7 w7 ) w2 1% TH Y, BT
TP ik U % 7 otent, b4 E 28R LR
T 2hEmA Ui, ABE 2 » ABERBRIF B
BE LASRIC TR Tl Tkt & 5,
2T Fe DB RBORIR, EMWA, MIED
WK (EIT 3~ 4 BidRfiha) 23 L, Sichigs
REMRAERUEE TGOT 306U.LAE, GPT 128U.
ETs B Ts KB ORT B A Rt

oo 2E > v 5 75 4 (Fig.9 b) T
&, BEl vy 75 A (Fig. 9 a) ik, Bt
IREOH/, LEROBERAK L R - B30 H
BEOHMAED T B, AEFNTL, g0z 1
T3/ LFEBOE DL EbRE.
(EEFI9) T.G. 54y 5 k2 W : 28
BEZESE & U CRRMIBIZE b, BRI MRy & 4 OF,
ABE 1 A Af2ai HIAST, MEPIZHE, ThoE
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7HABOEIE> v+ 75 A (Fig.10d) Tt
FFREOREG, FIRERORK LIED HBIE S
—EOWEEZ RO T B, KELTRO 21 73
CRLTFHEOE LD LEbI 3.

B. FEZEDFHRLITFH v Fr5LE0H
i

B BB D s SRR A HEE T D D\
TCO3PDIFREARE (I RE R U2 D g gr o i A

Fig. 10. (case 9) T.G. 54 vear-old male.
“Otsu” type of a the liver cirrhosis with a complication of hepatoma.
Comparing with the first liver scintigram (b), the second scintigram (¢) at approximate
10.5 months later, reveals more prominent visualization of spleen to the liver.
The third scintigram (d) at one year and 7 months after the first scintigram, discloses
the defect in the right lobe, wider lefi-lobe breadth and most prominent visualization

of spleen.
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Table 4 Relationship between clinical features, Table 5 Relationship between clinical features,
liver function tests and one year mortality in liver function tests and the configurations of
63 cases of liver cirrhosis liver on the scintigram in 63 cases of liver
— . cirrhosis
clinical features & number | one year ‘ : : PN N A I
liver function tests of cases| mortality | configuration of liver
- 7 clinical feature and .
] esup};:g;iac 30 1 54/%% liver functions tests :;1;:gu]awr ig:‘ire
varix esophageal —_ 126 cases | 37 cases
o o e 8 0 (0 - ) @
none % | 5 (20 Sotadboital 3(12)) 3(8)
iistologi & =
n m 12 (%) e gica Ic{)o 5 (19) | 6 (16)
acites + 16| 7 () | 11(42) | 23 (62)
- 31 0 (0 hOtSl‘l 7D 50D
i epatic )
total serum = 6.0 12 8 E5_7) cause of et 6 (23) 8 (22)
protein 6.1~ 7.0 34 9 (26) death
=0.9 23 | 12 (52) | one year mortality 5 (19) | 14 (38)
AG 1}0“1 ;-4 3; | T‘ 891?; 5 esophago- | g (35) | 21 (57)
g 3:0 7 1 10 (56) varix esophageal .
serum albumin or cardiac 5 (19) 308
Cg D 3.1~ 4.2 39 10 (26) | -
B =13 7 00 ! none 12 (46) | 13 (35)
serum = 2.5 1l 4 (36) ' ascites : E Ef;; l? Eig;
7-globulin | 2.4~ 1.9 20 | 8 (40) | meene 2 >
(gD (I — = 14 (54) | 17 (46)
S LS S || L) | £6.0 | 105 |_8 ()
=20 3 5 (63) | total serum == X~ | 40 d
N =2 potein | 6.1~ 7.0 | 14 G1) | 20 (51)
icterus index 2"420 24 10 (42) (gD =71 3 (3D 9 (2D
=0 a4 §é§§ ; <0.9 | 10 (39| 13 (35
- AlG ~ ‘ |
2Ty 1220 29 | 10 (34) / I;E 1 ;'4 l‘i E;‘g 1?) Ei’g
=12 22 5 (23) = j7 & | 10
=10 11 4 (36) serum._ S ‘
TTT albumin 3.1~ 4.2 | 16 (62) | 23 (62)
(u.) 4~10 30 10 (33) (g fd) = -
; i : = 4.3 3AD | 4 QaD
=4 22 6 (27) = CIRET
H~Ht 34 | 15 (49) serum = 20 ol :
8 y-globulin 2.4~ 1.9 B (31)| 12 (32)
CCLF + 15 3 (200 (g
[ 14 &) i =1.8 | 14 (54) | 18 (49)
= ‘ =20 32| 503
cteru - ~
APFLT WinLd D) BRRE Lk, Zo BR i 10~20 | 7D | 17 (46)
i, SEHRCZMIZ(PPEE 0), ZHIA(PTE Sl [1efn ) ney
e - : = -
115), F/#l11 (W;Et5)’ 7 6 (Pkl%tz) ZT {u,'} 19~90 13 (50) 16 (43)
TH5. | | = 9 (35) | 13 (35)
RTHREITREZESE, APBk AR iS5 ~% | =10 3(12) | 8 (22
re=h—UR, ALY VL OIELER LTy 410 | 1568 | 15 (4D
005 v S ARNFRRZESE, OBRMENTBUASE, 44 m =L S h
FFREZERE Y, 7 O FFBEZERE & R 4 < B L coLF | F | 1@ 82
D, BOATHY =2 LTl EEHD D | —~E | 7Gnl 739
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OFFEERIBRT L L L.
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13emf) Eoo b o2 28 T 1k 34fih26f] (76%) ,
B Mcixiiplh 6 (655%) Tharetl, Z/
126 06l (0%, PRl ik 6fih 24l
B3%)THhs. HBZE Tl BER X KEL,
PiE O E O P\NEFID DT s, Z/F, B
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hislogical | © survivor 4 death of hepatic coma
iype ® death of bleeding arisen from rupture of varix
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i 10 15 20 em
a The right-lobe breadth of the liver

fistoogical | © survivor & death of hepalic coma
type # death of rupture of varix

B
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(Otsw & @%2%% 8
Zydm Jyim
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b The left-lobe breadih of the liver

hizdological fomore prominent visualizalion of the spleen 4 death of hepatic coma
type [0 less prominent visuslization of the spleen @ death of rupture of varix

5 [+]
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c The splenic length

Fig. 11. The relationship between liver-scintigr-
aphic breadths of the right lobe (a), the left
lobe (b), the length of spleen (c) and Miyake’s
histological classification, prognosis, cause of
death. One year mortality of the patients with
the right lobe breadthless than 11 em long is
70%, indicating worst prognosis. There is no
relationship between the left lobe breadth and
Miyake’s histological classification, prognosis
and cause of death. The increased length of
spleen is common in “Otsu” type. 8 out of 9
cases with splenic length morethan 16 em long
died of bleeding arisen from rupture of varix
of the upper digestive tracts, while 13 cases
with splenic length less than 15 cm long died
of hepatic coma.
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... ®esophago-cardiac varices + death within one year,
hishgial | © either esophageal or cardiac varices  except 3 cases

fype | W none varix
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(Ka) “: HN ooN N
zZ 4
(OFsu) digwétv eiie 4 o 437m
7 2y4m0 lybm
(0tsu) w b Tl f
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a The right-lobe breadth of the liver

® esophago-cardiac varices + death within one year,

histobjizl| © either esophageal or candiac varices  excest 3 cases
tyee | # none varix
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Fig. 12. Relationship between the right-lobe br-
eadth of the liver (a), the splenic length (b)
on the scintigram and varix of the upper dig-
estive tracts. There were found varices in 17
cases (859%) of 20 cases in which the right-
lobe breadth was less than 11 cm long on the
scintigram and in 18 cases (959%) “of 19 cases
in which the splenic length was more than 16
cm long.
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The right- lobe breadth of the liver

Fig. 13. Relationship between the right-lobe br-
eadth of the liver and the splenic length on
the scintigram and ascites. There were obser-
ved ascites in 17 cases (85%) of 20 cases in
which the the right-lobe breadth was less than
11 cm long on the scintigram and in 14 cases
(749,) of 19 cases in which the splenic length
was more than 16 cm long.
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The right-lobe breadth of the liver

Fig. 14. Relationship between the right-lobe br-
eadth of the liver and the splenic length on
the scintigram and total serum protein.
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The right-lobe breadth of the liver

Fig. 15. Relationship between the right-lobe br-
eadth of the liver and the splenic length on
the scintigram and A/G.
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Fig. 16. Relationship between the right-lobe br-
eadth of the liver and the splenic length on
the scintigram and serum albumin.
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The right -lobe breadth of the liver

Fig. 17. Relationship between the right-lobe br.
eadth of the liver and the splenic length on
the scintigram and serum y-globulin,

pERGn EDIMI O3S v-7reF Y vE
1.9g AL k2510610 (53%) ThHOH L, I
BEIm ) FO17FCii 2 hh 56 (29%) T,
BEFEROoRKEVWLDE 1-70 7)) vB O BV
DOBENMARZRD S

HoWE, BRioHRE L v-7=e 7Y viEE
ORI A7) & B % 5 Fo hv-oie.

8 HEyvF&SLLEEEN
HARREBERE A X YEEZ ., b L,
T OBETHERE E THREe MR TS (Fig.18) &,
FFAIEE 1 Len IR D206 D 5 HIgEREI0L, Eas
1661 (80%) THBHDOEHXL, FiREEEl4cnll Lo
260 TiE S 106 (38%) T, HIBEOHI -
b OWCTEIREOE WS DN EHE Y ED 5.
JpRE16enLl B0 19410 5 HEFGEHE10L, ko
13%1 (68%) THhAHDETH L, MERIlca Fo
1TRITIR o ha 64 (35%) CHEROAEZ D
DB DO S OREWEHAZ DS .
IFoLE, Bifio HBE & IEEHRE L ok
] B A D Teps DT,

9. > vF4 5L EBERG
FAEREMERE X YEEC =, L,
*DEEZTT (Fig.192), TTT (Fig.19b), C
C LF (Fig.19c) L FHEL LT 5 &, FRAER
1enl Fo206@ 5 % Z T T12U.LL_EA3156] (75



BF47410H 250

u:terus index
e=70

_ o 10 ~ s 50
* Sl i e
20¢ b .
'8." o
s ¥ Lo+
&5 vo Hu
2 ? N ¢2z4m +3y'}'m
2 M 80 e
o N L
v e
€= NN O
=10 $ P N i N
4 w
Ui 0 5 20 cm

The right-lobe breadth of the liver

Fig. 18. Relationship between the right-lobe br-
eadth of the liver and the splenic length on
the scintigram and icterus index.

Table 6 Relationship between the right-lobe
breadth, the splenic length on the liver scinti-
gram and clinical features, liver function tests

right lobe breadth| splenic length

=llcm | =l4cm | =16cm | =l1lem
number of
numt 20 |26 |19 |17

one year (%) %) (%)| (%)
mortality | 14(70) | 1€ 4) | 8(42) | 4(24)

varix 17(85) | 11(42) | 18(95) | 2(12)
ascites 17(85) | 6(23) | 14(74) | 6(35)

total serum

i =6.0=6.0|=7.0|=7.0
meng )] 7<35> 1C 4) | 17(89) | 9(53)
AlG

<'0.9 |10050) | 5C19) | 9(47) | 4(24)

serum

albumin 9(45) | 4(15) | 6(32) | 4(24)
= 3.0g/dl
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