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Table 1 Patient population studied

Liver disease No. of patients

Acute hepatitis 2
Chronic hepatitis 12
Alcoholic liver injury 2
Liver cirrhosis 9
Hepatocellular carcinoma 29
with cirrhosis 23
with chronic hepatitis 3
only hepatocellular carcinoma 3

Idiopathic portal hypertension
Budd-Chiari syndrome
Primary biliary cirrhosis
Liver hemangioma

Total 58

— i —

5 26~29 %, “F¥J27.25%) 2 V7.

FrAfa e 2 B, BFOERE 1| 61 CRFYD BT % fte
franze. FEMITRD | BICIERTRE % 038
L, BFOIBR#iAThE T Sz,

2. /A &

A FIHE & L 7o 2 RIS L, " Te-
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Bk & 0 20REA L7z, ARG & [RIF (0m) 2 4R
HEEM S > F /1 A7 PRISM 2000XP (PICKER #t
By &AM, 127y 76 OMELE, 1 [EHE90
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EAAT 572, JUE~ R v 7 Zld 64X64 (1 7
b)) w27 2=1.0X1.0cm), A7 1 AEiZ 1.0cm
Thb.
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(Fig. 2 D b), TDH — 7 % xt Bz L T—KH
BIC")=A—K] &¥ 5. HHER 1.5~3.0 7 DH
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TOTAL FUNCTI
LIVER voLur

3.K VALUE MAP 4.FUNCTIONAL INDE

(SCALE:0-0.3S/min) (SCALE:0-1.4ml/m

Fig. 1 Functional image map at 6th slice of normal volunteer. left upper: T max image. right
upper: functional volume image. left lower: K value map. right lower: functional index
map.
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a b
Fig. 2 (a) Time activity curve (TAC) of one pixel in a slice on continuous SPECT image.
Initial fast up-slope portion is exactly appeared. (b) Schema of TAC analysis. The
TAC is subtracted from plateau value and new TAC is created. The new TAC is
converted to logarithmic function and K value is calculated from the downward slope.
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Fig. 3 *"Tc-GSA dynamic SPECT imaging of the normal volunteer at 4.5-6.0 minutes after
injection. Good image quality was aquired.

Fig. 4 Functional image map at 7th slice of patient with liver cirrhosis and hepatocellular
carcinoma. left upper: T max image. right upper: functional volume image. left lower:
K value map. right lower: functional index map. Mean K value and total liver
functional index is obviously lower than that of normal volunteer.
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Table 2 Relationship between TLFI, SK and each parameters of liver function test

889

Correlation
Parameter n . TLFI SK

expression
HHI15 63 y=be * R=0.871* R=0.864*
LHLI15 63 y=be" R=0.811* R=0.807*
LHL/HH 63 y=ax+b R=0.874* R=0.870*
Pugh score 63 y=bx *? R=0.698* R=0.677*
PT 63 y =be* R=0.689* R=0.676*
HPT 62 y=ax+b R=0.749* R=0.750*
CHE 63 y=alog (x)+b R=0.672* R=0.662*
Alb 63 y=ax+b R=0.723* R=0.703*
AMN 39 y=—alog(x)+b R=0.701* R=0.704*
PLT 63 y=bx? R=0.703* R=0.676*
Fisher ratio 35 y=alog (x)+b R=0.701* R=0.700*
TBA 46 y=—alog(x)+b R=0.876* R=0.865*
ICG-R;s 47 y=be # R=0.800* R=0.787*
ICG(k) 37 y=bx? R=0.880* R=0.873*
BSP-Rys 27 y=be * R=0.738* R=0.729*

TLFI: total liver functional index, SK: sum of K value, PT: prothrombin time, HPT: hepaplastin test, CHE:
cholinesterase, Alb: albumin, AMN: amnonia, PLT: platelet, TBA: total bile acid, R: regression coefficient,

*p<0.001

Table 3 Relationship between TLFI/BSA, SK/BSA and each parameters of liver function test

Correlation
Parameter n p TLFI/BSA SK/BSA

expression
HHIS5 63 y=be * R=0.892* R=0.886*
LHLIS 63 y =be™ R=0.841* R=0.839*
LHL/HH 63 y=ax+b R=0.889* R=0.885*
Pugh score 63 y=bx * R=0.720* R=0.701*
PT 63 y =be™ R=0.705* R=0.692*
HPT 62 y = be™ R=0.762* R=0.749*
CHE 63 y=alog (x)+b R=0.681* R=0.667*
Alb 63 y=ax+b R=0.719* R=0.698*
AMN 39 y=bx * R=0.713* R=0.701*
PLT 63 y=bx* R=0.704* R=0.721*
Fisher ratio 35 y =bx* R=0.672* R=0.677*
TBA 46 y= —alog(x)+b R=0.888* R=0.874*
ICG-Rys 47 y=be * R=0.839* R=0.829*
ICG(k) 37 y=bx* R=0.902* R=0.895*
BSP-Rys 27 y=be * R=0.738* R=0.768*

P EINDE 7L —L 50 HBICTIR D D
AIiE, BBESE SN AERIO 7L —LFTO

XHTKEZ®L L.

6) LEIHS\VTAC T KEOEESELSZ L
WODT, RH0900 LN TFTDRTZ LIV ERAL 72K

TLFI: total liver functional index, BSA: body surface area, SK: sum of K value, PT: prothrombin time, HPT:
hepaplastin test, CHE: cholinesterase, Alb: albumin, AMN: amnonia, PLT: platelet, TBA: total bile acid, R:
regression coefficient, * p<0.001

i map (Fig. | DET) R{ET 5. 7&K
TORERZ VO KEOKMEBHL, #KHE
(sum of K value) (min~") & L, #& K f* K&K HFE
(body surface area: BSA) (m2) TFx L 72{#H (min~' -

m ) (LLF, # KME/BSA &3 5) bHEMEL /.
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Fig. 5 Scatter diagram of total liver functional index/body surface area (TLFI/BSA) and
hepaplastin test (HPT). Good correlation is seen.
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Fig. 6 Scatter diagram of total functional liver index/body surface area (TLFI/BSA) and ICG-
Ris. Good correlation is seen.
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Fig. 7 Scatter diagram of total liver functional index/body surface area (TLFI/BSA) and

HHI15. Good correlation is seen.

Table 4 Comparison of TLFI and TLFI/BSA in normal volunteer and the each group
of Child-Pugh liver dysfunction stage

Child-Pugh stage n TLFI (m//min) TLFI/BSA (m//min/m?)
normal volunteer 5 244.896+32.218 137.082+16.096
]p<0.01 ]p<0.01
A 30 152.969+55.389 95.5791+32.545
:}p<0.01 ]p<0.01
B 15 93.186+63.941 59.371 £40.652
:] n.s. ] p<0.05
C 13 55.518+26.203 32.997+15.422

TLFI: total liver functional index, BSA: body surface area

7) &R LIV OBERERER S Kl E O (mi/
min) % FFHERETEEL (liver functional index) & LT
Z? map (Fig. | DA TF) 21 L, FEERTo
RETR B D KA % LB AETE 4L (total liver functional
index) (ml/min) & ¥ %. ZfFt¥aETE%% BSA T
B L 724 (mi/min/m?) (LT, 2BF#&AETE4UBSA
ETB)DEH L.

% BERERIIREEAFE T 2 X 512, K
EFHEREIRELD map IR AMEATZ N EF N 0.35/

min, 1.40 ml/min & 7% % X 9 ZiEAHERR %17 -
7z

LRI BT AHERMIIFORE S ICL R
B, FHTHIFTH-o 7.

HBon# KAE, # K E/BSA, &iTFthEs
BB L U2 EEEEUBSA & £ tRiED /X T
A—=% LEZ, SO & DM & RE
L7z, #Rat L 72 AF#AE D FEHE (X Child-Pugh score,
7uhuy¥ B (PT), "NXTIAF T A
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N (HPT), 2V > T A5 5—+ (CHE), 7T)V7
> (Alb), 1CG 15 75 % (1CG-Ris), 1CG 1L
(ﬁ%;¢<mxim BSP 45 5 {23 (BSP-Rys),
7 ¥ E =7 (AMN), Fisher It, #[B{1E (TBA),
M/MREL (Pl T 5.
£ 72" Tc-GSA D SIEIEE LT, k25 F
HE N TWwhb HHIS B 52T 5 15 02D
DA v M), LHLIS (15 50412 B0 5 0+ JF
A5 B AF0 A~ ), LHL/HH (HHIS (2%

34 % 10 5 (1997)

3% LHLI15S Oty oMb K72, HHIS,
LHL15, LHL/HH X SPECT @ raw data @ gij [fii{§
POEW L, B HEE (region of interest : Y
ROI EHET) DEXENHEDEIZ L LFEROLHH *
BT, | NOFEIEZEIZE DITo 72,

3 f Child- Pugh DRFREEFEIEE 75 O % stage
ﬁﬁﬁ - H?%Hb E&bi U‘ HT‘*& bTEHr
BSA @ﬁﬁm%&ﬁ L7z, #5FUT I8 £ 450
RATEL, test LYV HEELEREEZIT- 7.

Table 5 TLFI/BSA of whole liver and predicted residual liver of the cases undergone hepatectomy

TLFI/BSA (m//min/m?)

No. Age Sex Diagnosis Area Aof Post operative
resection whole liver predicted residual liver course
1. 61 M HCC, LC S7 117.54 89.86 good
2. 55 M HCC, LC S1 98.54 92.42 good
3. 66 F Hemangioma S$4.5,6 144.93 94.19 good
4. 49 M Liver abscess, CH S5* 83.38 75.86 good

TLFI: total liver functional index, BSA: body surface area, HCC: hepatocellular carcinoma, LC: Liver cirrhosis, CH:

chronic hepatitis, *: partial segmentectomy

Fig. 8a
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A DYNAMIC SPECT STUDYC(FUNCTIONAL INDEX MAP)
2 2 96
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32 TOTAL LIVER FUNCTIONAL INDEX=181.60ml- min
95000000 (@ml/min)
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I.K. 61Y M

C

Fig. 8 The case undergone hepatectomy of hepatocellular carcinoma with cirrhosis. (a)
Enhanced CT showed 5 cm diameter tumor at S7 of the liver. (b) Preoperative liver

functional map. (c) Predictive residual liver functional map.

Presented by Medical*Online



894 7% E F

. # 3

Fig. 3 (3% & (27 X, B1%) @ dynamic SPECT
D47L—LH@5~60%5) 28T 5 SPECT H
% Cdb. 1 [l 90 BoIUETH BT & g
HBONTWD, Fig. 2D aldFE LEFEDHFD 1
AFGAATHDIRXI2ZY M) 97 ATHDIESE
VO TAC ThhH. 90F/7L—LTDTACTH
WDONE AN OERGAIEMEI S, $EEL
ROPENTRETH D Z ENDA D, Fig. 1 1
U ED 6 A T4 AFIZBIT S Tmax E{%, B
REMIZEFE O map, K fED map, FFHEFEIEELD map
TdDH. EIFEENERE, SIFCo KED T
i, EIFERAEIRBDSFNENOEIEO TEIZER
SNTWwAD, KIEIEA T A ANTIZREY — %504
FRLTWA, B, TORBEITIIIFEETHER
VL 497 T, K7 E£ILD TAC DR T
K7L B E 0900 L ETHY, ZOFHEIL
099 TH o7, HRELIEEMIIBNTYH,
R7A50900 L FTOXR 7 iz eER 7oL
RATL 250% LT CThh, ZOFHEIL0.83%
T, HiHERAIL0.82% EbhThTHho7. RW
0.900 ML F O R 7 LV E EIBERIZH Y, I
HHEEHZ L) TACOLENAKE  holtbD
Bbhsz., AEMTHL2EF08L VY ar>D
T, R270.900 LA FO K7 LIV IEFRA LT map &
e L, ERfsheiete gt L.

Fig. 4 (& Child-Pugh stage B DTl % - 72
BRI OIER] (67 1%, M) DT A7 4 ZAHIZ
BT 5 Tmax Hif§, HEREMZEFED map, K D
map, BFHEFEFRELD map TH B, £ TH K fii
D FEHEE 0.121/min, EFHERERE 01T 115.66 ml/
min THhH, EELHVLHO KT LTV
5.

K, # K H/BSA, EFEGEfE%B L U'e
BFPERETE BUBSA & SHATHEEDIRIE L O &
ZHM M Table 2 & Table 3 12/R3 . WD
7 A—% b BAf%AHR (p<0.001) G H Mz, HF
WAF FHfEDFRIE L S5 ICG-Rys, ICGk 12
SV S, EHEMEET R PT, HPT,

34 % 10 5 (1997)

CHE, Alb 7 & & b RIF B RSz, —8
DINT A—=9 EIEE, HKEL D b EIFiREiEE
DOFHBECHEAA LI, WD BSA THiLE
VAR X210 F AR SUR-ARY [k N DY AN S Nty i
HHETE BUBSA 7% Alb, Fisher b, BSP-Rys & Fr\»
TiROBWHEZRLAE. F200nThonNg £—
% % HHI1S5, LHL15, LHL/HH & & & W A*
fFons. EIFEREEIEHUBSA £ HPT, ICG-Rys,
HHIS L OMER % FNZ N Fig. 5, 6, 7 |2/R
R

% B & Child-Pugh ORFEEEFEL SO %
stage FEH O H B % Table 4 \I/RT . EfFHGESS
¥Cldstage BEFE CHTIIAFELEIALNL
ooy, EFFERETRHBUBSA X VIR DEER I
BWTLHEEVPALNL.

BRI ATHEAT 3 M 724 4 FEBI O R ai O 4= BT fE
e L A S Tl L 7o UIBRER & BR v 2B A AFC
O R HEFETEEUBSA O —% % Table 5 \Z/R”§. U
BB % B 7B AR AT T O BT ETE BUBSA D
il 75.86 ml/min/BSA Tdh - 72, W 1LDIER]
LRIEIA O G 2 CRBIERIFCH - /2. £
DB EIRTRT %

JEf1E Child-Pugh stage A D JFIEZA % {1 > 72 iF
HiBRED 61 OB TH D, EE CTIZTSTI
EEH S cm OREH AR S AL (Fig. 8 D a), S7 )
FRAsT o S 7z, Al I AESE £ map (Fig. 8 O
b) TOEAFHEAEFEEUL 181.60 mi/min (4T AESS
¥UBSA (X 117.54 mi/min/m?) Td ), YIRS 5
S7 & B\ 7o FIERAF AT C O map (Fig. 8 D ¢) 5
Ko 7 AP AR UL 138.83 ml/min (AT HERETR
HUBSA (& 89.86 mi/min/m?) Tdh -7, TEL S
D ST UIBRA AT S A, Witk — @ISR O
WALNID, ZOHDOZFBIEIEH TH /.

Iv. # =

#nTc-GSA 13 ASGP &K% /i L THF MR 12
FAYLZHUD A A2 BEEERERT 28 L 7C AT H
N, FNERVIIFY v F 777 4 SRR E
W2t L C% < Dftiax T RERFO —fA & L T
LECHWHERTWA, #mTe-GSA DRF~DHLY A
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HOREF gL Ry 2L vbhTnd
ICG-R ;s X° Child-Turcotte Criteria score (CTC score)
EEWHHEET A Z LD, FORDAADR
D SN Fiifen e T & 42, JFRProOR Y
ARG Gl T & AUIRRTRAF I RE D Tl A¥ 0T e
E D, TMATIEMEL e AUEBFOIBRATRIAR AT & L
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MTe-GSA 12 & 2 JFRRERF MO /XN A — & £ L
T, MAHEREOFRIE L 4 5 HHIS, TFERD
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HAMIEFEEOERE E LT LHL/HHY,
LHL15 DR & % 4fi» 72 LU3, LULISY, ®HiEf% S
SN F— 5% DA THHE TS Extraction
Index”, HHALENFIZ & 2 JFERERES 9, a3~
JN— b A ¥ MEHTE, Patlak plot 9 % VIS
NTWED, WIS FFEERTORGEFMTHS.
dynamic SPECT & Fj\VC 7 — & & liftUET 2
Z kT, FRMOE RO EHEZERE LN,
MU D & ZRTCHY 7% BEHE map ZAERLT 5 2 &
T, AFSPTHEE L HERZGEEC &, BFUIRRMT Al
AT AT R RE A EET 2 2 L b fEE 4 5.
fEHTEE L CIEFILtE & ASGP X & hE
("Tc-GSA DR KR ZF) £ 5301 CAFlTE % 5
D=k A2 NEFTU PEEYTHL. L
L & DRI /s i & B K 2 i
HAHDLET, RO 720 TH O 7 —
YR E A WOy 2T 5. SRlO N
{3 dynamic SPECT TH» b DT, ek TorR s
OV H (TAC #0) 13 300~600 12 OF, F /oM
L7c7— s I EDIHA CEEREAEC, A
Y =LA VDT, DL R R AT
) EEATRETH D, & 2 THITEE LT,
BFIRE S > F 275 7 4 OB CLCHV LR TY
B RFERCR &R 22 2T A= & LCH
MAR2aN= A FPEFTADIZEBLUTOX
AR L7

C()=Cy (e Kt —e~ku) & n
Ke: Ak, Ku: FHEREE
CoKe l2HT 208007 v Mk

ZDOMTELECH S, BWFERRIZT Kufl

i B & U R P I BEGE O FF i 895

(3 EHEO A REAR A R I HLER D AR AL OFELE & &
WA O, BHERE R R T BRI/ 37 A =%
ThaHIEDMESNTNLI,

OnTe-GSA X EHER ZEICAFICEILE N, JFD
TAC B HERLPICT T b —I1ETH. —
H, & R TIEIFY S OHEEERIE 0.1~0.3%/min 72
FEE SCRETH B DT, FDHD TAC DT
BRIZRRIETHAL. Lizh > T, TACH T T F—
\ET 2 ETORMTIIITL Y Ot OB
THhTHH, Kex 0 LIET A LK1,

C(t)=Cmax(1 —e™ ) (3t 2)
Cmax: 77 F—1H
EHMTES.

ZOR 2 Tld Ke (A& VEES Tid Ku 158
ANGEAE S LB RRED D B A5, Ke fHIZATHRE & AH
M4 0T JFEED D LIER TlEZ D EE
3hewnweEbhs, AENIFHARL L ICHEH
Lic7— s e EOBEN S, Mir 71 s 7 4
OTNT) XL HEHEL L CEERM L EMHET 2
7oz, ZoX2 2 H, SOIERKICELC
7 J5: CHHEIE (Ku: & 2 CEHICKEE
ThH)RHEM L.

4[] O SEAT i 0 [ 88 5503 T AE O T e B o 451
THREHBMNIZ T P —HIEL 2 WL ETH
L. A RIOBEBITILAEIFD TAC 23HE 60 75 LA
P27 b —=IGELBVIEBNIL S Bl ), wih
4 JJFAEZE C Child-Pugh stage C Th o7z, 5Bl &
LIBE IS SN oD T, FOHAEIZIE
36~38 7L — L4 (525~57.0%57) £ CH3 7L —
LOFY A VR TS e LTKIERHE
WLDT, ZOMEIZED KAE L 1) & KGNS AL
Twh, ZORMELY T 5 IRERHEZ S 5
R T 20 REDHETHDHY, 60 530 E
DOIFGERF A & 5 2 L SHRE O RIRK), ki)
B S LI, SRESFEOLLLD
WiETd 2. FES RN Rk H v Clli#REHE
KAWL TT Pl TH KX HIBTSE
LS, HENMAIE RS, £2C, BEMHL
TV 57— 7 QLS E TOER 2t b LT
&, Bpibhbhh 77 F— 1 TOMITIZBNT

Presented by Medical*Online



896 % E F

TolBIEfRBEAKEHWTT I b —flixHET
LHHEEVVPEREELR, BERSTTHS.
A B DB TIE TACOEE * L% THDE
HERMZERT A, 1 RZ7 V% 32X32
X647 M) v 7 AEMLI, DD 1K
7 X IVDOERD 1.00 cm?® 2°5 4.00 cm® (ZIKT
505, WD &9 2B KRBV TR
Rex 3EfliT 29 2 C, COREDOES LVERKT
LR LGB b v EBbh b,
9nTc-GSA A SRBHIZ X D HE S % D
T, FEEICEMT L. BESEE IATYSEE
R T—7E L THWALE, ZOEETORS
H Y "OMEEIHFET LI ENDHY, FOGE
WCIER7 L VOBEEMBARO EMLRBERATE
%l b, TORDICEEI T SNLERO 3
WSO W% A ER L, Tmax BEifg& L
T, FOF—=% X ) &Ry VO EREEE
W L7z, BFegsessE CIREEDS I S Nk b2 o 724E
B R RBFERE HE DFEFNC BV TIZ 36~38 7 L —
L O W% % Tmax E{E & L7z, KEOHHIZ
27V—LHERALLT, £FOh7 Y MY
W%BFETHOTL—L4 (TIR) FTOXMBTIT-
7. bLLZOXMNTIEES fEINL L, H
EVWEINDEY VT KEDSAERHEIC R DD
T, ZOHEIIIBEESEE SNLERO7 L —
LFEFTORXMBTEEZITH) L)L L2 LR
ORI FEENE T RAEN B 2 EFI TR, &
SERFHBERE EH) CIBIET 2 A H 5 DT, 4
EOAREFBFITIE T2 D7 L — LADOFHAEEED
HaEINpUIA N LD o7z,
FEHSIE9Te-Sn 204 K& HWTHFRTE L b
75 F 1 TOMERT - WELITY, FE &
VOREM B L BEELEL L, FFYIRESNC
BWTTFHSNLERFHTOEY 7 LIV OREEED
B L IRIUER L OO O IR B RE AR R
EMEL, £ X D UIBRTTREREIPH A e L TR
HFRERE2HETVDEO, #5132 D% dynamic
SPECT 2 & % IRk DT 21T\, ZOHAMIC
DVTHHELTWABE, LA L *Tc-Sn I 0 A
Nyt & Kupffer MftEE DM TH 5 D T,

34 % 10 5 (1997)

“nTc-GSA % V72 A AP fERE = L 1 IERELC
FicixrdbnLBbhs, 22 Thhivbhid
MTc-GSA 2 & % 77 F— (% TORHTIZZ D HE
ZIGHL, &Y 7V OWENER S IFEIEEL
DFE * FHSGEIE S L L, FFakCcoimt 2
el L7z, 2L C, ZOEDSHFEEREDIE
R RFRMEEZRL, BETOFHGE % FHlT &
LERLGHETHAI L E#MELLD., LT
S F—IERETHDT—7 THAHDT, D L)
JEHRD & 2 g3 TR OHEED IERE 2 3F M 12 1E
RIS Y, FFROFML EMICHRO 5
ENTE v, £ Z T4 A dynamic SPECT (2 &
5 AR DRRGT 21T o 7.

ZORER, MRPTOEHE % bk L 72 tRe s
L ICG-R;s 21 Lo & ¥ 2 BH O JF IR
HHI15, LHL1S 7 & & REF MR LN TE D,
HIC T AR IS BUBSA (3 E BB X U Child-
Pugh DT E EIERE D & stage FEHICH B %
RRDITEh D, ORISR % FE
T5ECTEEIET 2 HETHL EBDIS.

BBEERI VO KEDFFEEKRTORMTH S
HKAED SO R & BAF 2 M 2R L7z
A5, ERFRERERE R L D AR IR R K 7. T
HEAEEL2TRY., ZXON20 L LT
&, K7t d40em® L KEVWDT, A%
ETRZ VRIS — L hrEEh Tk
WIS T K AEATZ O PIERO BB £ % TR AL I
BLLCwaWnwZ EpHIFsns. F7o KA MG
EZBFREDIERRROM 2 RT O LEDLNS
A, DS E L DR L TN D 720DF
WLE 2 HLND. KR L OEERHERIIIFN
RAHT Y P TEADIFENIINTA—=FTHD
DT, MW TIEH AR 7 LLHOEREL Tw
LIl E & A RERBLL TWwb bk Bbh
B, L7chso THREMEN L KIEDHETH % iTHE
RERR D 75, BRABEIC BV T KAEL ) b FHE
FEx KL CTwbond Lk, F/4BSAT
FHIE L 7o PRI B 1508 X D S AR R 7R L
7S, TR PRI BAEIC LW R L%
RLTWHONL Litkw,

Presented by Medical*Online



%nTc-GSA dynamic SPECT (2 & A & F B & URFTAF##E o FFAif 897

ZD X SRR I ST T RAFICR
LTWaYS, EFFHiELsEiid 27200 THh o %
51X HHI5 ®° LHLIS HCHn Lt Bbh s, 40
DIFREM DO L DX BRI HRE L FHET 5 2 &
DT, FOAL Ty I AELTERZELVIZD
WO I VTG L 72, ZORE,
JFH AT DK T B B EAFHERETE S BT Tt e
% FT BHOMA R HHIS5, LHLIS 5 & BT 724
MAETRTIENL, K7 LV OFEEEED B
FTOIFHERE R EREICLL TWB EERHLND.

L BIDORE TIIIFIIBR Z2 1T o 7ERIZ 4 I L 2
irolzhs, EflL L MEOFZBIIRGFTH -
72, 4 Bh TF AR O T B O R K ME
13 75.86 ml/min/BSA T&H - 7z, FEFIH LD T
FEMICIRRIT L5, Ll &b ZOBEN Y
RATHERPH 2 D B D EDDHRII R ADTIE %
wiprkBbhs, SHRIEF LI LTS 5IRE
LTWw&E 7w,

ZOFEMTEIL ROI DRENPAETH D, #1E
WL AEELS L, 1TEALHBN RIS
ENRELIKRPEONLDOLEMTHD. F
7RG EOWEDAETHETH ), HEERKRIC
BV e B L ORI E % 3Pl 3 2 EHHT
ERA kL Bbs.,

V. &

£:1
a

ol

1. *“nTc-GSA T dynamic SPECT D#if% %&ft &
fRMTEEIZ DV TRRET L 7.

2. 1 [al#£ 90 FVIC & 2RI S C BAS 2 i
& TAC Db e,

3. ZOF=FIZENERLIFORKRS 2
DEFEMAFE & JFEIE (K fl) LD TH A HF
AR (ERTHEREIRED 13, KO AE
At HH15, LHL1S & BAfF 240 2R L 72,

4. FHEAEFEHO map ZMET A LIZL D,
BEIS AT OFERE % = KTCHZ IEREZFFEC &, FFYD
PR OFRAEITREBEDFEM D 1THETH 5.

5. “"Tc-GSA AF dynamic SPECT & & B L U
AT RERR A OFFMIC AR TH 5.

SR OERILE 36 M AABEEERAE, H560
AAREZEBSHRESR I BV TELRLL.
MEERBAERZDICHIY, TiRE, TKE%E
B 7- BT R REIFICER A LET. F0R
BN T2 2 7 AR ED RIARTE ZE O AR
RS LET.

X W

1) Sawamura T, Kawasato S, Hazawa H, Shiozaki Y,
Sameshima Y, Tashiro Y: Hyperasialoglycoprotein-
emia in patients with chronic liver disease and/or liver
cell carcinoma. Gastroenterology 87: 1217-1221,
1984
Sawamura T, Kawashiro S, Tsuda M, Naitoh Y,
Shiozaki Y, Sameshima Y: Clinical application of the
measurement of serum asialoglycoproteins to estimate
residual liver function in patients with chronic liver
disease with or without hepatocellular carcinoma.
Gastroenterol Jpn 20: 203-208, 1985
3) BIRZEMW, A AT, LEE®, JLIE— AR
Mk, HAPEOE, i B LW £ -2~
7 #) onTe-GSA D55 2 HHERIRGABR. IR 29: 85~
95, 1992
Koizumi K, Uchiyama G, Arai T, Ainoda T, Yoda Y:
A new liver functional study using Tc-99m DTPA-
galactosyl human serum albumin: Evaluation of the
viability of several functional parameters. Ann Nucl
Med 6: 83-87, 1992
s)y @ M, H 8, bHEdE, kHEER, HH
#E, HPEE: “ Te-galactosyl serum albumin @
11 7 45 i IE AT U LHL/HH O PR RESE R &
LCofHE. #EF 30: 1333-1339, 1993
FEHE, I RME, PeE—, BILHE, &
1@, MEE, b BFFRERFIC BT 5
o Te-GSA BF o v F 77 7 1 RO H Rtk
#nTe-PMT, *"Tc-Sn colloid & O F#—.
FPES: 29: 573-584, 1992
7 BAR W, BISEE, ROBEL EEFE, ®K
B#, dLREE, M omTe-GSA 12 X A IFHhERTE
{fi—Extraction Index % fj\» T OfRE——. HE
5 31: 1093-1100, 1994
Ha-Kawa SK, Tanaka Y: A quantitative model of
technetium-99m DTPA-galactosyl-HSA for the
assessment of hepatic blood flow and hepatic binding
receptor. J Nucl Med 32: 2233-2240, 1991
oM, NEBEE, HPHIE: *“"Tc-DTPA-
galactosyl-human serum albumin @ 3 > /78— | X
b ETOVIRNT. HEES 29: 203-210, 1992
Imaeda T, Kanematsu M, Asada S, Seki M, Doi H,
Saji S: Utility of Tc-99m GSA SPECT imaging in
estimation of functional volume of liver segmental in

2

~

4

~

6

~

8

-

9

-

10

~

Presented by Medical*Online



898 % E ¥

health and liver diseases. Clin Nucl Med 20: 322-328,

1995

KM, JIGEF, BHEF—BL, JBEEE, K

TCE TS, fb: " Tc-GSA dynamic SPECT

28 B CClL FREE KR FFRERTfi——"Tc-Sn

colloxd & DHEBIRE—. HARER RS 54: 1018

1029, 1994

12) B3R5, 1 AHE, LEkiEfe, AfREER, 1L
AR, FREEFIR, b B LV FBEEEA £ — ‘/‘/
7] " Te-GSA D 3 ABBEK 5. HEEF
159-181, 1992

13) Kubota Y, Kitagawa S, Inoue K, Ha-Kawa SK,
Kojima M, Tanaka Y: Hepatic functional
scintigraphic imaging with *"Technetium galactosyl
serum albumin. Hepato-Gastroenterol 40: 32-36,
1993

14) WA i, ARER, RIS MEROUEIC LS
BF RI ShHEIAR D T » ¥ 2 — ¥ fj#T. BEEF 20:
321-327, 1983

15) feHohsE, WA i, SEEK, TANER, Uk
Fe, R FIEF, : “"Tc-Galactosyl Human Serum
Albumin if > > F 775 7 1 &l 72 i GERE O
A HEORET. #%IE 28: 1333-1341, 1991

16) i AE, NBEE, & & BJgA&, H0E
e, HHEOE: MR AR EIC L S " Tc-DTPA-
galactosyl-human serum albumin o> [fil 7 i B2 5Ffiffi.
iR 28: 425-427, 1991

17) @ A, FIE sh, NBERE, I & R

11

~

34 7% 10 %5 (1997)

%, BEalek, M 7o 7oy o —7 2
TOKEY Ry FHEERAICH L7 LT BERE

FRAE DS AR AREY LoD
7)) 77 v AEREOME—. HIEF 23:907-
916, 1986

18) I 54, T AE, ARHE{ER], EEE
WEEE, BAWME, .7 T7ay -7
/7uﬁ7/n7 TR TOH L7238 LV iFRE
FERAEDORRE—% 3 ) " Tc ikt 4 HE Y
w\°7 7)) T 7 v AMERENTIC X B BFHE e A O
at——o-. #%[ES 23: 917-926, 1986
19) BEGERT, BE B, EHEZ, FilEER “"Tc-
GSA IF ¥ v F 2 & B FiGERHi D 72> D /X 5
A — 4 — [P RER ] Ofs—E Vv T — ¥
ULAE RS 8] C OJF IR (K i) o FHEIZ>w
T——. MR 32: 855, 1995
20) EH&EE BE—ER, WEHZ, JERER,
W5sE -, AJF—HE, fh: " Te-A X204 FaH
W FRAF AR RERIE & £ O&FHIE. Radioisotope 37:
558-563, 1988
21) HBIES, S BB, ki Zh, 8
E5eit, KRJITEE: dynamic SPECT 12 & A 5 A7 AT
BERERIE O MoV, MILESSHERE 101:
7-12, 1988
22) f&’??ﬁ%‘fﬁ, EE OB, EHEZ: 9"Tc-GSA fif ¥
X B FimREREIi O 720 D L8 T A —
57 WF%T H ARERM 25 55 (BEREIE T 75): S60,
1995

~

Presented by Medical*Online



899

Summary

Study on the Evaluation of Total and Regional Liver Function
Using *™Tc-GSA Dynamic SPECT

Hidefumi Fusisawa, Akira SHiNozuka and Hiroki TAKENAKA

Department of Radiology, Showa University School of Medicine

To evaluate regional and total liver function, *"Tc-
GSA dynamic SPECT was studied in 58 patients with
various liver disease and 5 normal volunteers. Using
dual-head gamma camera, 60 projection data (90
seconds/rotation) were acquired to obtain SPECT
imaging. Forty continuous SPECT were obtained for
60 minutes. Time activity curve (TAC) of each voxel
was created. The TAC was assumed to be equally the
function of C(t)=Cmax(1 —e™™). The liver uptake
rate (K value) was calculated using the least squares
method. The product of K value and functional
volume of each voxel was defined as liver functional
index and the sum of the indices was defined as total
liver functional index. The total liver functional index

had good correlation with various liver function test,
HH15, LHL15, and the index showed significant dif-
ference between each group of Child-Pugh’s liver
dysfunction stage. Because of unnecessariness of set-
ting up the ROI, this method is simple and the result is
no difference among operaters. Three-dimensional
liver functional index map exactly shows regional
liver function. So that, this method seems to be useful
for predicting the residual liver function after hepatec-
tomy.

Key words: *"Tc-GSA, Dynamic SPECT, Total
liver function, Regional liver function, Functional
map.
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