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Table 1 Diagnosis of 30 cases studied who had
previous surgical treatment for various
hepatobiliary diseases. They were
divided into 2 groups according to the
clinical course after surgery, good and
with problems

No. of Postoperative course

Diagnosis €as€S  Good With problems

Gall stone 6 5 1

(intrahepatic)
Gall stone 2 2

(extrahepatic)
Cholangiocarcinoma 4 4
Gall bladder cancer 2 1 1
Choledochal cancer 1 1
Choledochal cyst 2 1 1
Duodenal cancer 3 2 1
Vater’s papilla cancer 6 6
Pancreas cancer 4 4

Total 30 22 8
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Fig. 1 Case 1. True negative case. 67-year-old man
had been well since he had had pancreatico-
duodenectomy for Vater’s papilla cancer 5
years before. The transfer function (H(¢))
was calculated from time-activity curve over
the heart as input function (Z(¢)) and regional
hepatogram as output function (L(¢)). H(t)
shows maximum transit time (Max. TT) of
18 min in right lobe (a), 36 min in let
lobe (b) and 31 min in hilar region (c).
Functional images for minimum transit time
(Min." TT), mean transit time (Mean TT)
and Max. TT show distribution of the values
less than 30 min. Maximum level of the
color scale (white) was adjusted to 60 min.

Fig. 2 Serial conventional images in case 1 obtained
10, 20, 30, 40, 50, 60 min after injection.
Findings of moderete retention in hilar
region, intrahepatic ducts and anastomosed
bowel are equivocal for explanation of
abnormal flow.
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Fig.3 Case 2. False positive case. 7l-year-old
woman who had been well since she had
had pancreatico-duodenectomy for pancreas
H(t) shows Max. TT of 24 min in

right lobe, 54 min in left lobe and more

cancer.

than 60 min in hilar region.  Functional
images (d) also show distribution of Max.
TT over 60 min (white) in hilar region

extending to left lobe.

Fig. 4 Serial conventional images in case 2. Findings

of moderate retention in hilar region extend-
ing to intrahepatic ducts and marked reten-
tion in anastomosed bowel are also equivocal
for explanation of abnormal flow.

D E LT, HAEEREOE Ry &R E R

AL lBbhsd, KEIIERRFCIRE RS2 IEL, UI"
TEHE, PP i A mRERI 2 60 5 A L& /R L7cD T
Fig. 6 IZ A {f] ® conven-
%, HA
%R % s

5
EE

true positive DfFl& L7,
tional image %/~ [AERICHFFIE2 HRF A
JRAEC RS IR & & s S R AT
CHETTRELEOHEIRETHS
ED 4« 4958, ik, B, BRE vL?ET‘(f}Tf;qu
I"‘WH” BEEMER fThhit, TOHR1EINAD
st qHAﬁ'ﬁvlf)\[mbﬁ_ﬁ&}\ﬁ)clﬂf(/J‘l:Dqﬂ'ﬁ"f}}é@f‘
KXHEEL, LOMHETARELTH N, Fig7a
BABGIDIFAZED FEBB R R, )y, P8, kK
WAREIEhLh, 75,155,320 TH %, Fig7b

Vol. 37, No.1

LIVER LET.LOBE
= TRANSFER FUNCTION

T

G
-

-

MIN.TT

H.T.71.F .PANC .CA.OPE.
FUNCTIONAL IMAGE
CMAX .60.MIN]

IARBID FFEBEEERB R A R T, I, 5, RAR
BRI TR LR T 57, 165, 455 TIiHIERBEO HEE
Rl % 7R3 Fig 7 c LEABID BT fmg B x =~ 3,

FLVTHEAX S 2 NE@ENRIR 7 4, SFEEE
REEIE215r, B K@FERL350 TH b, IR m

WEREFEFIM X hfc, Fig. 7d 132AFID functional

(12)



Jan. 1988 ¥, fti: **™Tc-N-pyridoxyl-5-methyltryptophan FFfEE A £ — v 7 — % JLFE 11

1.N.80.M.6B.CA.OPE. LIVER RET,LOBE

TRANSFER FUNCTION
MAX = —— N

1.N.80. CA
TRANSFER FUNCTION
MAX ==

Fig.5 Case 3. True positive case. 60-year-old man
had had repeated attacks of cholangitis since
he had had cholecystectomy with hepato-
dochojejunostomy for gall bladder cancer 18
months before. H(¢) shows prolonged Max.

TT of 56 min

60 min  in left lobe and hilar region.

in right lobe, more than

Functional images (d) show distribution of
Max. TT over 60 min (white) in hilar region
extending to left lobe. Anastomosed bowel
activity shows prolonged Max. TT overlap-

ping with lower portion of right lobe.

Fig. 6 Serial conventional images in case 3. Mo-
derate retention is visualized in hilar region
extending to left lobe. Bowel activity is

overlapped with lower portion of right lobe.
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Fig. 7 Case 4. False negative case. 49-year-old
woman was admitted to the hospital because
She had had right extended

bilioenterostomy for gall stone 22 months

of cholangitis.

before. FI(¢) shows almost normal pattern
in both right lobe (a) and left lobe (b).
H(¢#) over hilar region (c) shows a large
rebound with Max. TT of 35 min. Functional
images (d) show distribution of Max. TT
less than 30 min except lower portion of
right lobe where bowel activity is overlap-
ped.

Fig. 8 Serial conventional images in case 4. There
is no abnormal retention in liver except

overlapped bowel activity.

Table 2 Validity of Max. TT for the diagnosis
of abnormal biliary flow to cause prob-
lems as compared with the clinical
findings

Post operative Max. TT Max. TT
<60(min) > 60(min) 1ol

course
Good 20 2 22
With problems 1 7 8
Total 21 9 30

Sensitivity 7/8=88% Specificity 20/22=91%
Accuracy 27/30=90%

Positive predictive value 7/9=78%
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Abstract

Evaluation of Postoperative Hepatobiliary Function by
Deconvolution Analysis of Hepatobiliary Image
Data by **™Tc-N-Pyridoxyl-5-methyltryptophan

Juroku GON, Tsuyoshi NAKAGAWA, Hisato MAEDA, Kazuyoshi NAKAMURA,
Hajime SAKUMA, Takahiko TASHIRO, Yoichiro MATSUOKA and
Nobuo YAMAGUCHI

Department of Radiology, Mie University School of Medicine
174, Edobashi 2-chome, Tsu-shi, Mie-Pref. 514, Japan

Dynamic hepatobiliary image data were analyzed by the mathematical deconvolution to
derive the transfer function (TF) which represents the impulse response function of the
liver following direct bolus injection of a tracer into the liver. Biliary flow was evaluated
by TF in patients with previous hepatobiliary surgery to detect abnormal flow causing
problems such as cholangitis.

Serial image data were collected for 60 min after intravenous injection of 37-75 MBq
(I1-2mCi) of *™Te-N-pyridoxyl-5-methyltryptophan (*=Tc-PMT). TF was obtained by the
matriz algorithm, using regional hepatogram as output and time-activity curve over the heart
as input function. Minimum, mean and maximum transit time (Max. TT) were determined
Sfrom TF. The functional image for each of the transit times was constructed by displaying
the distribution of the values for matriz elements with a color scale.

In this study, a critical Maz. TT of 60 min was used to detect abnormal biliary flow.
Of 30 cases, 9 positive cases were discriminated from 21 negative cases on the basis of the
finding of presence or absence of areas with Max. TT of more than 60 min anywhere in
the liver. Bowel activity overlapping the liver was excluded in the judgement. The validity
of this method was evaluated in comparison with the clinical courses after surgery with
(8 cases) or withot (22 cases) problems. The results were sensitivity of 88%, specificity of
91%, accuracy of 90% and positive predictive value of 78%.

The merit of the deconvolution analysis is that it provides independent information on
excretory function in the form of TF which itself represents a spectrum of transit times.
Factors relating to the blood flow does not affect the shape of TF, i.e. transit times, while
factors of blood flow and excretion are combined in conventional hepatogram. This method
will contribute to the follow-up and evaluation of hepatobiliary surgery.
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