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HE 4 % (Fig. 1).
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FFEBORBFIRER R > + > 3 (Shunt
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Normal subject Portal hypertension

count count
1000 A 800+
500 1 400-

1 T I‘..--I.-- 1 T 1 T 1 1 T 'l' 1 1 T 1 1 1

16 32 48 64 80 96 112 128 sec. 16 32 48 64 80 96 112 128 sec.

Fig. 1 Per-rectal portal scintigrams in a normal subjects and a patient with portal
hypertension.
Pattern [ Pattern I
counts

heart .-~
-

n n+24 sec n’ n’+ 24sec
(n+24)/4 . (n'+24)/4 g
0 2 xit " 0 ! 2oxitH)
Sl.= x100(%) SI. X 100(%)
(n+24)/4 s (n+24)/4 5 (n'+24)/4 . (n"+24)/4 .
FRD I TE SRR W) BRI IPTIRE R W )
n : appearance time of RI n’ . appearance time of RI
on the area of liver on the area of heart
xi(L) : counts per 4sec on Xxi(H) : counts per 4sec on
the area of liver the area of heart

S.I1. : Shunt Index

Fig. 2 Calculation formulae of per-rectal portal shunt index.
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Table 1 Patterns of the finding on per-rectal portal
scintigrams
Normal | CIH CAH [Fibrosis| LC
battorn 1| 6/6 | 29/29 | 30/30 | 16/16 (54/156
(100%) [(100%) [(100%) | (100%) | (35%)
patterng| O/6 | 0729 | 0/30 | 0/16 [102/156
(0%)[(09%)|(0%)|(0%)|(65%)

CIH; chronic inactive hepatitis. CAH; chronic active
hepatits. LC; liver cirrhosis.

(%)
L]
801 . .
L]
Y .
L]
e
60 :a *
3 >
k= R o
= k
3
& 491 * |
S
L]
L] n .
20 . . k *
: L]
e L]
104—————g— —¥ ;
4 % g 777 /
& 2 ,/
xtSD 41112 6.1£26 [ 77+35|123+92(529+301|575+24.8 5;0i30.2
Nomal | CIH | CAH |Fibrosis| LC | IPH | PBC
i
(6 cases) |(29cases) |(30cases) |( 1 6cases) | ( 156cases)| (6 cases) | (6 cases)

Fig. 3 Per-rectal portal shunt indices in chronic liver
diseases (IPH, idiopathic portal hypertension;
PBC, primary biliary cirrhosis).

24 % 4 5 (1987)

P<0.001 P<0.01

{

rer

o

,40_

—
T S.L

80 1
(%)

- €1

:P

.

:

.

|

;
60 ? L
L
|
£
;

L

»20_

2202218 | 7032176 © [5062304 | 7662118
(=) n=56 |[(+) n=100 (=) n=142 [(+) n=14
Varix Encephalopathy

Fig. 4 The per-rectal portal shunt indices were signif-

icantly higher in the cirrhotic patients with eso-
phageal varices than that in the patients without
esophageal varices(p<0.001). The shunt indices
were significantly higher in the cirrhotic patients
with encephalopathy than that in the patients
without encephalopathy (p<0.01).

(mmH20)
500 . .
o 400
5
a 4
o
o 300
©
© y=2.42X+198
c
207, r=0.694
° n=28
<0.001
100 P
0 20 80

40 60
Shunt Index (%)

Fig. 5 Correlation between shunt indices and portal

pressure. (@ liver cirrhosis, ® 1IPH, O PBC)
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Fig. 6 Endoscopic picture showing esophageal varices. ~ Fig. 8 Percutaneous transhepatic portogram for case 2.
Collateral was seen between superior mesenteric
vein and ovarian vein.

Fig. 7 Per-rectal portal scintigram for case 1. Black  Fig. 9 Per-rectal portal scintigram for case 2. Black
arrow shows the esophageal varices. arrow shows the collateral between superior
mesenteric vein and ovarian vein.
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Inferior vena

. & cava

Fig. 10 Superior mesenteric venogram demonstrated that most of the blood was flowing
from the superior mesenteric vein into inferior vena cava.

Fig. 11 Per-rectal portal scintigram for case 3. Black
arrow shows the shunt between superior mes-
enteric vein and inferior vena cava.

CHEOBMEZ R L. £, FEREHBRBED
T3 76.6% T Y, FEHBRBICHGERELY,
UTFCHEEORMELZ =L (Fig. 4).

4. FEBMPERS v > FEEMRE

P38 X OF PTP 1o TPARE & RIE L 7 18 1 AF
H 206, AERMEFIARETCHELE 6 6, JRFEHERRH
HEFFREZE 2 451 o 212845 i - v~ T Shunt Index L F§
BRE L O REliciz r=0.694 0 AR 2 B 12
(p<0.001) (Fig. 5).

5. BEERGIIZ DL TRt

M 1: U0 608% Aotk

KIFN604E 12 A B R RE (L pRik B i T 4%
ABE, ABRRENRERZEICT F3, Ls, Cw, RC
H) oEEHIREZ R - (Fig. 6). FEHICHE
fTUIRERBPRS > F 77 7 4 O 5 5y EE A
A—=VEBNWT, MIRFZE~TRALZ R AR
PRBLTOBICGELTWS, £, KEHF O
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Shunt Index % 729% T& - 7= (Fig. 7).

fEW 2: MH 388 Aotk

WEFNOL4E 2 B RSB AT EE D EEVIZ TA
BE, ABEREMEIT L 72 NIRSERE TII RIEHIE I
Wk ote. LnL, PTP T LiBMERERIR -
SREER R A 2 R FAREX 300mmH:20 T -~
7z (Fig. 8). [FIREHNCHEAT L 72 REBFMRS ~ F
757 40SHEHEEAA-DIB0T, Yy
Ffic—FH LT RI oFWS gz B0, £z,
AfEHF > Shunt Index 1% 739% T& - 7= (Fig. 9).

SEFI3: MH 495 &t

MRFN4LEFIRBT I TR RRIEFIARE TUHERE & 2T
& NBHIBRHT 3 X OFIAR - T REARER < %) &9 2
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CTYRARRL 2572,

ABE# AT U 7= IR B ARE R o #RARAE I X
% FRE R T2 FIAR & FREIC T XBIRER S h
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ZAfiEF| > Shunt Index (% 759% T - 7z (Fig. 11).
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Summary

Evaluation of Portal Circulation by 9%=TcO,~ Per-rectal Scintigraphy

Susumu SHioMI*, Tetsuo KUROKI*, Osamu KURAI*, Naoko IKEOKA*,
Takami MiNowA*, Shigeyoshi HARIHARA*, Kenzo KOBAYASHI*,
Takeyuki MoNNA**, Hironobu OcHI*** and Yasuto ONOYAMA***

*Third Department of Internal Medicine, ** Department of Public Health,
*** Department of Radiology, Osaka City University Medical School, Osaka, Japan

Portal circulation in patients with chronic liver
diseases was evaluated by a new method named
per-rectal portal scintigraphy. Following instil-
lation of a solution containing 10 mCi of 9*mTcO4~
into the upper part of the rectum, serial scintigrams
were taken sequentially. At the same time, the
radioactivity curves over the liver and the heart
were recorded sequentially.

1) The findings of per-rectal portal scintigrams
were classified into two basic patterns. In pattern
(I), the inferior mesenteric vein, portal vein, liver
and the heart were visualized continuously after
rectal instillation of the radioisotope. This pattern
reflects direct blood flow from the rectum to the
liver via the portal vein. In contrast, in pattern
(I1), the portal scintigrams demonstrated the vena
cava inferior and the heart at an early phase when
neither the portal system nor the liver have received
the isotope. This pattern indicates that a part or

all of the blood flow from the rectum is directed
to the vena caval system via the portacaval shunts
on the periphery of the inferior mesenteric vein.

2) Per-rectal portal shunt indices (SI) were cal-
culated from serial radioactivities on the liver and
the heart. In the healthy subjects, SI ranged from
1.99% to 5.2% (mean 4.1%). In patients with
hepatitis the mean SI was 6.99%, and in patients
with cirrhosis it was 52.9 9.

3) The SI was higher in cirrhotic patients with
esophageal varices than in those without (p<
0.001). The SI was higher in cirrhotic patients with
encephalopathy than in those without (p<<0.01).

Thus, per-rectal portal scintigraphy is a simple,
noninvasive and practical method for analyzing
portal hemodynamics.

Key words: 99mTcO4-, Per-rectal portal scinti-
graphy, Portal circulation.
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