(R &)

SPECT (Z X % Tc-99m(Sn)-N-pyridoxyl-5-methyltryptophan
(Tc-99m-PMT) D &M X (NEALAR L 72 ) o FEIEEHE

SR N ENIIE
JEEFSh T e

AR AR
e B

I
e fExe

(YN

BEE SPECT 2k ) Tc-99m-PMT #:5 4-5 350 LM 3 L OB AK Y Y o BRBERE L. K&
INHIEIX Chang O —RAHIEEIC L V1TV, BIREIAF 7 7 © F 2 EBRRICTRD 72 £=0.115cm™! D%
Boie, MHEShZF7 7 v b 2o —cBLTIEX, HRIY Vb0 70% BLEFERICTERY &
IEDEENREE 0.094 Th o7z, BAHAR Y Y OFFERRIIEROFRICHTAET S7cH, BROKE
#ERUTHIEL, Fh# Ui(t) index & L7z, R LFFHEREIFBCRIE L7z Te-99m-PMT o fiH {5
WRLBIFZADMEE (r=—0.847, p<0.001, n=33) #, ICG mifElskR L Btz ED FHE (r=0.877,
p<0.001, n=15) #/RL, BHTE3bDLEALNE. X, 2FFEEE LY Uit) index ([iX REF
5 AHE (r=0.851, p<0.001, n=36) A% Hhicds, SAFHEREAF UL T Ult) index it 2 fHEL 0ER
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RYREGID A BT,
Holz.

L FC®Ic

Tc-99m-PMT %, M & Y 2 I ICER D
REN, BHAIPEE SR, T TodR
{, BEXvERSHEWMERRF - BEY v
F7574KTHBY.

FFEECR AT MG & & FFEEEEIc X VIRE S h,
ZOREITERETE EERATH 5. 2FFERE
X, BAEREY Y ORFHERE LT EEORL L
TEEh, SFERE O » 5 b3 BAKEY -
D OFFERERAEICE D, FHiEE & v ERCH
ZBZENTED. BEOVVFI T 74T,
BALARERY 72 ) OFFHEERERIE X HE T H 5 25,
SPECT 2k Y K7 €A%y 0 ZRTHR®E

* ZERFESRBAREFRE
> [/ B IR IR R RARTED
ZAH 6344 15H
B 6348 A 12 H
BIRIEERE | ZEREHIFR 2-174 (8 514)
ERAFEEFHAREFEE
oA R 2%

2FF 5 L UBMAL AR Y ) OBRERFREC XY, X ) ERFHREFMITET

b, BAARRY 72 Y OfFEIRERIESAE L s
3. Lal, FoHshsyr~RENT
BIREhich, BELL7=D T35, £hdOf
EXRLETHS.

W% ¢, SPECT {42 Chang ® 5k X %
—KRGIHIED 2z, 2SffE L OCHEAAEEY
Y DRFHERROJEHEERATOT, ZZIZ
HhET 5.

II. ¥REKVAE

1) EBBLUTFT—2IE - BHERAE
EBIRBS v~ 25 &M & ¥k dual
head o [A]#£ % SPECT {8 (% GCA 70-AS)
BIUOA T4 v BEST — ¥ LEEE GLE
GMS-80A) Z fivz. BOBDODH 2 F K= F
WE—RRAETFLaY 2 —22%EEL, =3 VFX
— L% 140KeV, v 4 > FUigE+30% & L
fo. TR S v h 2 T B 1 AECER
180° HliE S+, 64X64 = h ) v 7 R T6° LI
TFotz. EBEHERIIN Vv ~h 2T ORFE—ME
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DFER, 7 1+ V& —[l% L LT Shepp & Logan
T4V E—HW, R5 A4 RIE 10.8 mm (2T
convolution ¥ TfT - 7z, ¥ /2RI IE i3, Chang?
DFFEIZT—KBIED HEIT - I-.

2) 772 FLAKRRICKDIBPURBDORDHH

300 xCi (11.1 MBq) @ Tc-99m 7k ¥A#%# 1 ml
DA F AR ERBZOT —ZIEEITV, BEH
%% SPECT %o h v v MaEZR® 2. Kig, K
DA - TAREBFEREZ 7 > b A (R 20xX30%X20
cm) NiIZ 3 mCi (111 MBq) @ Tc-99m 7K 5 ik
1,800ml DA-7ZfF7 7 v h a2 ART — 2 IN4E
21Ty, BF7 7 v b A SPECT f4icfE 4« ORIUG
B ARG EEZMZ, F77 v A
SPECT & n¥ah v v ME 233 5 2% SPECT {%&»
WAy MED 10 5 L 72 2 BINRE & R0,
0.115 cm™! DfE % %57 (Table 1).

F 72, WRIRE p=0.115cm™! CRINMAIE & h
72§ 7 7 v b & SPECT BoEag— izl LT
i, EEH YL MED 70% DL EOFEIRT 0 & R
7Nty r MEOEBRE GRERZE/FI9E)
1%, 0.094 T o7z,

) FRv 945592 K (B BG) OREHIE

FFZMiRIcE R TH 59 0T, fF BGi3,
FAMLEH o Tc-9m-PMT i X 5 H 7> hOE
EBRKREWEEZ LA, BOXR7 w1 Yl OF
Bry o MECKZ Y720 OFF /o ik 7
—VHERLT, FOEEZFA 7 L S720 OFF
BG L L. 7k, /Mo 7 —vikiz,
Tc-99m human serum albumin # v, TRINEH
E#x 7 SPECT X vk . IF/ Mok

Table 1 Ratio of total counts over SPECT images of
a liver phantom to those of a syringe con-
taining the same amounts of Tc-99m-PMT,
as function of attenuation coefficient

Ratio of total image counts
(liver phantom/syringe)

Attenuation
coefficient (u)

0.100 0.87
0.110 0.97
0.115 1.00
0.120 1.07

0.130 1.13

25 % 12 5 (1988)

= iE, EFH T 1.2440.14 CESELE
#ERZEME, n=5), FFEEZH] <X 0.81240.118 (3¢
YIE+ EEREREME, n=8) Thol. LiL, &
BT, B/ Mol > — ik d —dHc g
#lo 0.812 % v T, T BG #Jf BG=0.812%
(Mo E7 LYz 0FHH Y v ME) & L, BF
DHERZENIY  MEX Y REL .

4 BENRBLUVAHE

S E U7 ERiE 36 T, Fik 28 i, Zoftk 8
BT, FEET21-81FITHF L. Z D9 HLATE
BOBER L, EREEREOTZVNLDIFE
EFEBIE L, FFEEEOTETH, E3e, I
W% 3 B, 1BYERFR 4 6, Zofth 10 flT, 24
ELIRRFAICHEZ SNt b0 TH S, BREICK
Y AP E AN S 249 720, BENK X 0 #
wgLlLl.

FEEix, # 300 1Ci (11.1 MBq) » 1 m/ Tc-99m-
PMT KR DA o I EF B0 T — # WU 21T,
%Z o SPECT o#sh v > MiZ 1mCi Y72 b i
L, =% 4 — F{f (counts/mCi) %Rz,
wiz, BEEZMBVIEL, —FHDoFrv<h 27
Tc-9m KEHRD AT FiR7 7 v b Lk #EH L,
FSv2IvvavRrFy VICT, RINFHIEICY
B BEOMER LI VwmEERD . FRT 7~
FAEERDIZTL, BEMNTIRE Y Tc-99m-PMT
%#7 3 mCi (111 MBq) 47 5 v & =12 T bolus
injection L, #E# 440X 0 1 HEloF — 2 INEE
BTV, F— ¥ EKTERD S 2RO
FRE VML, 52RO Te-99m-PMT [
WRERDR, B, EHBEX2Y)—2—FIC
TEERIZTHEL, EMsES5RERY, i,
2EVE—FEEZFLT, REERHI» Y MEE
Kz,

5) £FFEIRES LU BRAARE =Y OFFER

RAEE

SIFERZORE X, SPECT 4RI RINAIE &
fnz, FfBG oBH%, H&R7 e VEZzHEE
Wh vy METER L CHHERERA A -V 2IERKL,
LFFEREEZ AT 5 Z LItk DR 7.

FFOBALAREY 72 OBERRICBE L T, AR
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7NV ED0HBIFEADOKRY BLD t %D BN
FRY 72 ofFERRE U &§5 L,

Ui(t)=E1-F15;C(t) dt (%/voxel) «eeeeeereenn ¢))

TR&hB. EEL

Ei: i #H DA 7 £ oD extraction fraction

Fi: iZHOKRZ A 470 ofifE
(ml/voxel+min)

C(t): t PR AP EEE (9%/ml)

Z 2T, Ct)=Ae¥t/Vc (%/ml) +eeeeereeeennne ®))
k i—;- k ’
Ui(t)=A-+E;+F; ‘gze'k‘dt/Vc (%/voxel) ++eeee (3)

&b, L,

V- g

Ve : JABRIMIKE (m))

k @ fH{H%kE (min?)

B RV, A7 LAYy oFFHERR (Ult)
T, ARG (Vo) ISkl + 5. LiedsT,
Ui(t) iz Ve 2R UCTHIEEL, 721 K7 v fk
FHO0.315cm3 X v AR lem3 I2HIEL, Zh
% Ui(t) index & L 7=.

Ui(t) index= -A-Ei-Fiﬁe‘“dt(ml- o4/em?)

1
0.315

bbb, BAGRHEYZY OFERRE RT3
F A —%% Uyt)index & L, JFERRA 2 —
DHER 7 L VECIFRILEE # 5 U 0.315 TlL
T, K7V EHEY Y %, 1omd AT ATEY
7D IHIEL, Ult)index 2 X5 2 — % &+ 5
functional image #{ERR L, 7=, IFREED 70%

PLE DR DY E % F Ui(4-5) index & L 7z.

B, BRIEERZ, & AEXVINFEFED
KO L okwi.

om. #% =X

EHF 9 6o LRFHERER T 61.0+£4.6% (FHE
+ERREE) T, #IE%S S0 Te-99m-PMT »
M E#RIT 15.64+3.6% (EHEERERE) ©
BHote. ERECIRMLLER 33 Ho S 4o frd

SR L 2FTEIER L ofic it REAF A OHHBEIE
{EAYE B h (r=—0.847, p<0.001) (Fig. 1), 15 f
i bhiz 0.5 mgkg AfFick i 5 ICG M
2R (Kice) & SFEBICII BT IE 0 HHE 23 %5
itz (r=0.877, p<0.001) (Fig. 2). IEH I 9 4
D E Uy(4-5) index 1%, 1964-19.8 m/- 95/cm3 (L
BELERERFE cafil, 2368 0FY U
(4-5) index & £FFEEER & (48 B % 3 r=0.851

-~ 100
LA
) a0k y =79.2-1.32x
3 n =33
Q
3 y =—0.847
Q < 0.001
= 60 - P
[
Q
Q
N =
_ dor
N
-
o
-
20
(= 1 1 1 1 1
0 10 20 30 40 50

Blood retention at s5min (%)

Fig. 1 Correlation between the blood retention at
5 min and total liver uptake (TLU) at 4-5 min
after bolus injection of Tc-99m-PMT.

%

xR

2

o O

et

Q

3

o 45F

S

© y =15.61 223x
&

£ 3 n =15
= vy =0.877
° p < 0.001
[t

1

0 1 1 1

0 0.05 0.1 0.15 0.2 0.25
Plasma disappearance rate
of ICG. (min™")

Fig. 2 Correlation between TLU and the plasma
disappearance rate of indocyanine green.
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Fig. 3 Correlation between TLU and mean Ui(4-5)
index. Mean Ui(4-5) index represents mean
uptake per cm3 at 4-5 min multiplied by the
blood volume.

(p<0.001) L BAFfefHBAVR S hie s, JEFIC &

D AHFEIREMRF L TH, Ul4-5) index 124y 2
fBEoERH Sl (Fig. 3).

UFRESIZ 2 B8R T 5.

EF 1 S1pktt, BUHRFITHL. Mmik4:
LERE T, TA7Iv4lgdl, ay =z
55—+ 076, A€ Y v v 04 mg/dl T, Atk
A Tix Tc-99m-PMT o £AFHEER 52.9%, iy
U;i(4-5) index 216.8 m/- %/cm3 T& - 7-. Ui(4-5)
index o functional image # Fig. 4 |25~

fEF 2 S3nkActt, AR THD. kAL
HRETE, TATIV36gd, 2y TR T
—+ 0.58, Yar' v L ¥ 0.7 mg/dl T, ABEET
(¥ Tc-99m-PMT 0 £FHERR 52.97, 35 Ui4-
5) index 146.8 ml/- %/cm3 T & - 7=. U;i(4-5) index
o functional image % Fig. 5 12”7

WER L b EFEREFEC Th - 2, ¥
Ui(4-5) index 12 1.5 fEnZERA b7z, Fig. 4,
Fig. 5 » U(4-5) index o functional image o
BRI T, %EOER TIRBAATEY 2 ) OfTHEE
KT 2RI bh, FEEEKICX 2488
BEROREIES ICHEBES I

25 % 12 B (1988)

Iv. & =

Tc-99m-PMT (3 ffii iz ¢ Tc-99m AR+ +,
B« BE~OBITHEL, BEL ) FRIRE T,
FFoh & 0 okt 2375 <, FFALERGEREM L, #
B0 X WL T H 5V, BREITORHEE
DEIRT LcmBE AR T, 60 53Rk
MERIT S% AT THh - 720,

Ho=n A7k 3FEREREoF A, IF
TofEsha vy ~BoREick Y, EENIC
EEREIE S h, FFohcodkit, EIRoREHN
Pz, EFEPREX B2 LT IHBEMICITAS
Z L Ths. SPECT (T k 2 FHEERERE OF A
2, ZRETHEEIBEONBEZ Lick Y, AR
i) s EREICHTFREIRCSRE S h, EREL2ATE
WEBEPRESND 0L b3, HAUKEYZY 0
BRROWENFIELEIZLTHS.

L2aLed s, XV Ehs b s <3k
NTHIRENTZY, BELLZY T3, Zhb
DHENVHETHS. i, BAEFEY D OfF
BRRYNET 372 H 12, SPECT #ic, Eifg
O¥—ER T RIE L & .

WA IER LOHELO M EEXKIC > v, fEx
DFFENBE X TV 52812 33 KIFIE TR
Chang ¢ )52 T—RMHIE O 24T - 7=, WIREL
OPIER, 77 v 2FERICTRIEES Ll
i SPECT fgoah v v Mi L, [F&E» Tc-99m
DA - T ESER SPECT o h v v ME & 23—
B+ B IRE Ak, 0.115 cm™! o & 45 7-.
Tc-99m o 140 KeV % v < oK izkt+ 2 E oK
IFE0E 015 cm™! TH 5D, Z OEIC TP
EZ1T9 &, BEMBROFE T SPECT Ko
Hyy MERLY BARY, MIEShTE L5,
Lo T, BIfRRE T2z &ick b, Hil
BMIZLBPREOLY BV ETY, Xv¥—n
SPECT 44375 5 h 819, BATARFRY 72 b O RFHEER
RiMELH—nEGIE R, ZnXkdicL
THERLF7 7> & SPECT gos—Eic LT
i, BEAI VY MED 709 DL EofERIC T, &
A7 e VIEEOTEMRENE 0094 THY, WRXHh
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Fig. 4 Case 1.
Ui(4-5) index images of a 51-year-old woman with chronic hepatitis. Ui(4-5) index images show

regional liver function per volume as a parameter of (% uptake rate/volume) x (blood volume) m/-
9%/cm3 with a color scale of 16 grades. The top white color represents over 250 m/- %;/cm? and the
bottom black, 0 m/- %/cm3. In this case, total uptake and mean Ui(4-5) index was 52.9%; and

216.8 m/- %/cm3, respectively.

Fig. 5 Case 2.
A 53-year-old woman with liver cirrhosis. Ui(4-5) index images of this patient were displayed

with the same level of color scale as in Fig. 4. TLU and mean Uji(4-5) index was 52.9%;, 146.8 m/-
%/cm3, respectively. In this case, regional liver uptake per volume was decreased but TLU was
compensated to the same level as in case 1 by increased liver volume.

Presented by Medical*Online



1368 BE#

ZELEbhl.

AF BG 2B L T, ARk ICE LR Td
93, %7z Tc-9m-PMT DRHERERE 17 9 2
B~ AT 0 B O 5 TiX, Te-99m-PMT o
MR IR <, BFBG 3, ALK E 3
bolEXLN, BEBOKRZ LS DB Y
v MEZHF /Mo fuig 7 — v x5 C T BG %
kwiz. =z, Tc-99m human serum albumin
IZTRDIAF « Rofugg 7" — v ix, EH &P
EHITIERE DD, —HIFEEFATOETHS
0.812 # fiv /=, ZoHEiZ, EFH T3 AFER
RHE T BG OE»Din b, FFREER] T,
WICHERER MK, FF BG BRI KE VLT
H5.

ARG TR O I RFFHERE I, RFFICREL 72
M fEmRys L0 ICG omiENskR L BT 54
ErFoh, KEREHTEIoLEILNL.

SRR, BALAETEY 72 Y ORTFHERE & TR
T S h, RRFEERERRE O &5 6§, HALK
FEY ) OFFHERERRMEIC I Y, X0 IERICTE
HBEFMT 22 L3 T& 5. BAKEY 7Y OfF
BEERIEIC, CT &2k 3 HEMIFARE AV
5HELEZ SRS, SPECT T X % WAk
YoV ORFBRERNIE O K & 2880, HEMICH
PLETEYS 72 ) OFFEEEZRIEL TWB Z L Th 5.
LA L, BALAREYS 2 o FFERRIE, XL 03 <
RERD T L L, ERMERICKEHIT S & &
b, MERMAERE T U Uit) index & L T3
L7-. & ERRICEL T, £27 1Yy
(BN ARFEY 72 ) OFFEEREREORIE L TR 5
n, —MREICAF AR 7 v B (BFERR) & AT Mk
THFIBRICH D L EZ BN, BROKETOMH
EELEL LIV

AWFIE T, SFFERER L BAARTEY 72 ) OfF
BHEL R MEE A bR, UL, FEFI
T oTiE, SFERENFEL TLBAEEY Y
DIFHREICKI2EoERA LN, TAEAMIIL
ToRFHEEL LCEMliT A Z L 8T & 2. 77,
Ui(t) index o functional image O{ERRICE Y, &
PR s X PR R 2 b hu .

25 % 12 £ (1988)

A, HAAEY ) OFEERNENTE 5
EVWOIKRERFIELD Y, BT ICWINEL A
3, fEARERET, BRNIECHLD
LB bhi-.

V. & =

SPECT (2 9 7 7 > b LFBRTK » 72 WINFR
¥ 0.115 cm™! % B v» T Tc-99m-PMT o iFHEHL
REREL 2.

SPECT iz & Y WALHAFEY 72 » o FFEEEER AR
»HND D, WALRTEY 72 ) ORFEEEERITIAER L
RIS+ 570, fERMkEE F U THIE
L, Zh#z Ult) index L L7z,

LAFERRMFE LT b Ui(4-5) index 1249 2 %
DEITD LI,

Ui(4-5) index # X 5 # — # L %+ % functional
image DOfERRICE Y, AFEREHENICHfE T &
2.
AT IR TRERH 2R <, BIRAICH
WwEEZLNE.
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Summary

Estimation of Total Liver Uptake and Liver Uptake per Unit of Liver Volume
of Tc-99m(Sn)-N-pyridoxyl-5-methyltryptophan (Tc-99m-PMT) Using SPECT

Kazuyoshi NAKAMURA, Hisato MAEDA, Tsuyoshi NAKAGAWA, Hajime SAKUMA,
Tokio KiTaNo, Kan TAKEDA and Nobuo YAMAGUCHI

Department of Radiology, School of Medicine, Mie University, Tsu, Mie, Japan

Total and regional liver function was evaluated
by measuring total liver uptake (TLU) and liver up-
take per unit of liver volume (LU/LV) of Tc-99m-
PMT using SPECT. SPECT data were collected
for 1 min starting at 4 min after bolus injection
of Tc-99m-PMT. Attenuation and scatter cor-
rection for y-rays was performed with a first order
correction of Changs method using an attenuation
coefficient of 0.115 cm~!, which was determined
in our liver phantom experiment. The coefficient
of variation over the corrected liver phantom
images with a cut off level of 709, was 0.094. LU/
LV is inversely proportional to the circulating
blood volume so that LU/LV was multiplied by
blood volume to be determined as U;(4-5) index.

Thirty six patients were examined. Normal value
in 9 volunteers was 61.0+4.6%;, (mean+S.D.) and
196+19.8 m/- 9% /cm3 for TLU and mean U;(4-5)
index, respectively. TLU was well negatively cor-

related with blood retention rate (r=—0.847;
p<<0.001; n=33) and also well correlated with
plasma disappearance rate of ICG (r=0.877;
p<<0.001; n=15), TLU had a good correlation
with mean U;(4-5) index (r=0.851; p<0.001; n=
36), though there were some cases who had as much
as twice differences is mean U;(4-5) index against
the same levels of the TLU.

This method was considered to be valuable for
clinical study because it provides both total liver
function and regional function per unit of liver
volume, including the information on appropriate
liver volume and because it is a very simple and
not time-consuming test, being to be performed
along with a routine Tc-99m-PMT imaging.

Key words: Tc-99m-PMT, Hepatic uptake,
SPECT, Regional liver function, Hepatobiliary
imaging.
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