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I(t) : Blood curve (Cardiac T-A curve)
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0.T.36.F .NORMAL LIVER
HEART LIVER R.LOBE
AND BG.CROI)

a

0.T.36.F.LIVER R.LOBE

DETERMINATION OF

INITIALHEIGHT FITTING
[4-8] S=11.2

Fig. 1 Region of interest (ROI) selection for time- Fig. 3 A diagram for the estimation of the fraction of
activity curves over the heart, liver and ab- EHBEF (slope) and the shunt flow (intercept) by
domen (background). the Rutland’s method (case 1). A straight line

was generated by the least square fitting of the
points for 4 to 6 min.

% OF SCALE 0.7.36.F .NORMAL LIVER

7% OF SCALE 6.K.51.F.HC.R.LOBE
10 TC~39M=-PMT ,HEPATOGRAM

10 TC~99M-PMT .HEPATOGRAM

13.3 26.6 39.9 53.3 MIN, 15.3 26.6 39.9 S53.3 MIN.

Fig. 2 Time-activity curves for the ROI over the Fig. 4 Time-activity curve for the ROI over the liver,
liver, heart and background in a case of normal heart and background in a case with chronic
control (case 1). hepatitis (case 2).
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Fig. 6
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G.K.51.M.LC.R.LOBE
DETERMINATION OF
INITIALHEIGHT FITTING

[4-81 $=38

A diagram for the analysis by the Rutland’s
method in the case 2. The line shows a slope
more depressed and an intercept more in-
creased.

% OF SCALE
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0.G.49.M.LC.R.LOBE

MIN.

26.6 39.9 9$3.3

13.3

Time-activity curves over the liver, heart and
background in a case with liver cirrhosis (case
3). The background activity is relatively in-
creased.
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A diagram for the analysis by the Rutland’s
method in the case 3. The line shows a slope
markedly depressed and an intercept markedly
increased.
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shunt Flow [///)) //
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K
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A schematic representation of the results shown
in Table 1. The vertical bars show the standard
deviation.
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Table 1 Estimates of the shunt, effective and total liver blood flow in various diffuse liver diseases

Diagnosis No. of Shunt
cases (%)
Control 15 18.44 5.4%
Chronic hepatitis 8 3524 2.6%**
Liver cirrhosis 12 51.4-+412.6%**

t Mean+SD ***p <0.001
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Fig. 9

Relation between the shunt ratio and EHBF measured by the blood clearance

method. There was a significant inverse correlation (p<0.001).

vy KICEFRILE O REMARICEX20vbw 5 v
v v MLHE &R NS b A 5 A D FRRIE o R
BE Lhvw—8oMErEEn 52, 2Z2TEZ
OWEFEDbETY v v MILFEE Lz, KiF%ET
3, ZoMEEgE SEFEEMEBCSHALZO
ifiEs & BRET L 72,

Nakamura ©, (3, galactose # i A%, AFEikEs
OB % 7213 EReEIAR 2 L8R L THNY v »
FRERD S FHEFRELTWESY, bhivbho
FHHEBEORFHEA A —2 v 77— L §
PRiLERMIC & v, FFERBAICY ¥ P EPKRD S
5 Bz s 2 L Ebh s,

AEOFEW LORBER L LT, Fo T-A s,
LEEORNy 7 7S5 FEBELILLOE AR
S AL L TABICHVYS BB Doz, 20
BWEETLEVE, FOBLHEER ROD ok E &

XD v vy PERIEEL, (GHTE LSS
rnir ot B 6 RSO R T L Clky
MBS o Y» vy 7 75 K5, Rutland
ETROONBYF OEICEELCVE Lo LM
bhza., zoAy s 750 FoEICEY, v
v v b ROFIGEIG R ERE T 25.6% 105 1847,
R L, BHRFR T 55.6% n 6 35.2% ~,
Gk 70.1% 26> 51.4% 1o b Li=ns, R
BEEDE LT ¥ BB L WEI AL b,
A & 5 IR Lo @MEAL LT Q) KT
TEN D KO EHTLICBEL, il L b
4500 6 ETOME EAALML 2. 0l
F i 2~3 4 & TP o REBZRER+ 7572
W, FmBUCE D AS L LN R BEEE & FICH
AT %M (FFEIR, AR PRI REEA R % 7
» (2) ALY S, K0 o i TER LIy

Presented by Medical*Online



Rutland #:4 X 2 fF4 S + > b ORIE 7

O Normal
A Chronic hepatitis
@ Liver cirrhosis
80
r=-0.549
70 p<0.001
° n=35
60
[ ]
& 50
£
- L]
8
& a0
-
g * e .
2 ® &
@ 301 . i
A
° A
o0 o
20
] & o
o.0
[e] o (e]
[e] 5 o
10
o o
o o
100 200 300 400 500 600 700 800

Effective Hepatic Blood Flow (ml/min)

Fig. 10 Relation between the shunt flow and EHBF. A significant inverse correlation was

observed (p<0.001).
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divided into three groups (See text).
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Summary

Measurement of Intrahepatic Shunt Using Rutland Method

Jyuroku GonN*, Tsuyoshi NAKAGAWA**, Tomoyasu TAGAMI**,
Hisato MAEDA**** Tokio KITANO*** Hajime SAKUMA**
and Kazuyoshi NAKAMURA**

* Department of Nuclear Medicine, China Medical University
** Department of Radiology, Mie University School of Medicine
*** Radiological Center, Mie University Hospital
****School of Radiological Technology, Fujita Gakuen Health University

Intrahepatic shunt ratio was calculated from the
fraction of the uptake constant and the blood
background, analyzing the data of 99mTc-(Sn)-N-
pyridoxyl-5-methyltryptophan (**mTc-PMT) hepa-
tobiliary imaging by Rutland method. Shunt flow
and total hepatic blood flow (THBF) were also
calculated from the values for the effective hepatic
blood flow (EHBF) estimated from the blood
clearance technique.

In 15 cases of normal volunteer, the average of
the shunt ratio, shunt flow, and THBF were 18.4+
5.4 (S.D.)%, 137.84+49 m//min, and 753+ 83.2 m//
min, respectively. In 8 cases of chronic hepatitis,
the values were 35.2+2.69, 276+ 55.4 m//min,
and 794.14119.4 m//min, respectively. In 12 cases
of liver cirrhosis, the values were 51.4412.6%,
353.9+141.3 m//min, and 685.64-174.8 m//min,

respectively. In cases of chronic hepatitis and liver
cirrhosis, in comparison with normal cases, the
values for the shunt ratio and shunt flow were
significantly increased (p<0.001) and those for
EHBF were significantly decreased (p<0.001), but
those for THBF were not significantly altered.
There was a significant inverse correlation between
the shunt ratio and EHBF (r=—0.842) in all
35 cases.

This method is considered to be useful for
differential diagnosis, estimation of the grade of
the diseases, and evaluation of pathophysiology of
various diffuse liver diseases.

Key words: Hepatic blood flow, Uptake con-
stant, Intrahepatic shunt, 9mTc-PMT, Hepato-
biliary scintigraphy.
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