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By FELEHEE 124, REPBH 8 H 25, SPECT & Av/ ®¥2Tc-PMT FFREEY v F 77 7 4
» 5 — # iz deconvolution analysis # 4TV \fFo transfer function 3R 7z. KEFEZ & @ transfer function
P BB & RPTE ST & o 54 % 7~ 3 functional image ZERR L7z, ZOFRER, 2FF% L UBAAF
BHD Y O REFAESF LR & 5@ ERM - OBz EhZnEBEoMEERE S he 1=—0.52, 1=
—0.70). %7, FFREEEER 12 Hi% 3 Flic BFTE AT MR KT L et R 0 BIED KIFHEA 4 bh
7o, FFBEERCR—RICLFEDFLRETET L, BEFMREET 2EMRAR LN, EFEOEIRR
MERTHALFEELL. 205 bRBCFPBECEHEL L, 2FFHFLKRIET LT3, RETE
ZHRF ML & BERF S L D ICIEE TH 2FNFE L. FERIVEAMFRBOREBERCBEBCHERAL

Bbhiz.

L FC&®IC

BEZEICRS T 2BERERER, FREMNICE
IR OBSRER S CE 2 L WO KRR E B T35 25,
FIER C ORRGHEME E ALY & BARER £ T
DFETRFR, V¥ v b, BREEREOREL 51T, X
RIBE ORI OMT 21T 5> L TREMEL
7z 5. deconvolution analysis iZX > TH#E 5 1 %
transfer function (X tracer # H#lEERIC—EEICE
AL, FRENEWEREL HE DD time
activity curve (TAC) 2 HHIC L WV kDb D TH
B0 K EFFCIEH LA, 5 b hui transfer
function %» 5 FHF DLEMRE, T 75 b LHEZATML
Fii & (effective hepatic blood flow: EHBF) [+
HiEm e, PRtBEEOERILTEL THELNS.
bivbiiz+ TicA k% planar oo 99mTc-N-
pyridoxyl-5-methyltryptophan (®®mTc-PMT) FFAE

* SEAFEFWHRE ’
»* mMEERAEE=MBREZEER
Zft:634£1 520 H
Bl 16345825
BIRIFRSG | BHREHBRBETEA (8910-11)

EHERKEBEHRE
NG| -3

B vF 77574 AL, CEAMFERRBICE
FARFNRELERBIE IS W THRALERESET
& 79, L2L, planar ¥ T T o 2823 bR
S & h I OPEBIAE © 2 WITHIRHT X FTRET &
%%, EHBF (B35 HROFM & T 2 L ik
TX 72w, 4 EbHbhit single photon emission
CT (SPECT) iz & % %mTc-PMT fffEE v > 5 7
5 7 4 1z deconvolution analysis Z i L, KPR
EHRECB T 2HFANFEFTo EHBF L@@k o
Sk 3RTHICERIFMEL, BRHLMAEE
DT, BEFOBREMARET 5.

0. ¥RELVHE

KRITIFREE 12 4] (B9, &t 3) B X UHFE
BOBRE, IFHERFE2FsovEsE 3 p (B
6, Zth2) ThHs. FEEOKHIFRY AV
ZCEBFEE 104 BEIx ) 7—34, FEA
EBAEIC X 3 L Bbhs b0 TH), 7ra—n
HFELE2HTH 5. FEEOLHIZ I FITIIE
fasE, FFARTRE SR, 34| CRmEELFEED
BRI R & X # CT, US (2 X 5 ERZHeT
BErs LT FTan.
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SR L EBRAAzY x— 2 2 EE L EE
BxtAE % >~ 5 A 5 GCAT0-AS %l ECT %8
& GMS-90 BZRY:7 — 7 LEBEKEBETH 5.

9mTc-PMT 3 mCi (111 MBq) & k& v &
HEE L 2 %, 60 7 < 180 EE[min, 60 FPREK
IE% 60 Sk ViR L 30 BT — % 2 MUEL
2. YRR L=V v 7 ORMLE % 1T - /< 4%, Shepp
& Logan @ 7 1 v % — % F{ v~ T convolution &z
L v transaxial image DEHREIT-72. 7 &
¥ A Zix 5.4%x5.4mm, 25 4 % E (% 10.8 mm
Th 5. WINFIEZBFERE L 0.115 L L, Chang
DFED & FHWTIT» 72 (—REEDOA).

SPECT 7 — # OUN4E & 4T L THRERFHYIC 60 43
IR AR R AR 2> L BRI E 1TV, 55 iz 990Te-
PMT offih7 Y 77 > 25— 7 » b2 B BT
1§ & (total EHBF) % BH L 721011,

deconvolution analysis ® 513, ASEEE L
Ti¥, #ERFHY transaxial image .CMEFERIC B T
5 TAC %&3R®, Z oz R/NZFRET 2K
OB TERI LIz b 02 Az, HAB%kE
LT, AFREES EIC L - 72fEE D ROI » TAC
L, FXE§fy transaxial image D 7 L Z L D
TAC # v /-. transfer function H(t) % ko
LEE O TAC, 7o b AT I & FHFEk
o TAC, +rbbHABEE LY 226 FiEn L
< matrix algorithm #{#f L TR 7-.

t=1, H1)=L(1)/1(1)
t22, HO=[L()— \;ﬂ,z H(t+1—7) - I)]10)

z =, transfer function Okt AIAE S £ T
M5 X initial height (3 Rutland o 5812 % B v
THE L. Trbb, xBIE IO/I0 &, ¥
Eic LO/MA® & Fm v L, BESRESETO
MRS GBE 2~T ) 2R/ T ERLL
L, BohEROMHEE % initial height & L/
(Fig. 1).

8 & h 7z transfer function 7> &, 1) initial height,
2) transfer function 23 F& % A+ % £ T i,
minimum transit time (min TT), 3) transfer func-

25 % 10 & (1988)

L(t)/(t)

‘Z'_;‘l(r)/l(t)
I(t) : Input curve
L(t) : Output curve

Fig. 1 Calculation of initial height by Rutland’s
method. The slope of the straight line fitted by
least square method represents the uptake con-
stant, namely, initial height of the transfer
function.

Initial mean TT=“':QiAt/Qo
height Q0

Qi

min TT mean TT max TT

At

Fig. 2 Four parameters estimated from the transfer
function.

tion 75 0 & 75 % ¥ T DFEfH], maximum transit time
(max TT), 4) transfer function DFE5HE % initial
height Gf& L T45 7~ mean transit time (mean TT)
D4oDRF A —5% FHH L (Fig. 2). KW,
FFRNOEE 7 £ 2 kiR iz transfer function
PHIhH420RF 2 —22HMHLT, Z0fE
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S22
$.8.72/ DECONVOLUTION ANALYS

s g Y LATERAL SEG

Fig. 3 Normal hepatic transfer
function (orange) was derived
from regional hepatogram as out-
put (white) and time activity curve
over the heart as input function
(red) by mathematical deconvolu-
tion. Minimum transit time was
about 8 minutes and maximum
transit time was about 30 minutes.

FRAME NO.

MIN T.T.

MEAN T.T.

:
A N AN 4

MAX T.T.

e @ @ ¢

INITIAL HEIGHT

Fig. 4 Functional images from cranial to caudal sections arranged from left to right in
a normal control shown on Fig. 3. For minimum, mean and maximum transit
time images, the maximum level of the color scale (white) was set at 60 minutes.
Mean transit time was about 18 minutes. For initial height images, the maximum
level (white) was adjusted to 2 m//min/cm3. Mean regional EHBF was about
1.3 m//min/cm3.
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MIN T.T.

" & ¥ »

MEAN T.T.

N & @ &

MAX T.T.

INITIAL HEIGHT

Fig. 5 Functional images in a 52-year-old male with liver cirrhosis. Mean transit time
was about 23 minutes, which showed slight delay of excretion. On initial height
images, regional EHBF was decreased to less than 0.5 m//min/cm?, less than half
of the normal cases.

L) )

'%' > & ¢

-

e 2 PV

INITIAL HEIGHT

Fig. 6 Functional images in a 44-year-old male with liver cirrhosis. Prolonged transit
times with decreased regional EHBF was noticed in right lobe, which showed
marked contrast with left lobe.
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Table 1 Mean transit time and EHBF in normal
controls and cases with liver cirrhosis

Mean transit time y
Normal controls 20.1+42.2 min*
(n=8)
Liver cirrhosis 23.74-3.9 min* il L.eﬂ ok
(n=12) O0—o0 Right lobe
p value <0.05
Total EHBF
Normal controls 1,382+232 m//min*
(n=8)
Liver cirrhosis 6544162 m//min*
(n=12)
p value <0.001
Regional EHBF 10 20 30 40 50
Normal controls 1.769+0.311 m//min/cm3* Time (min)
‘(n=8‘) ) . o Fig. 7 Transfer function for ROIs over right and left
Liver cirrhosis 0.885-0.356 m//min/cm lobes on the images shown in Fig. 6. Findings
(n=12) were consistent with those in functional images.
p value <0.001
*Mean+-SD

DYNAMIC SPECT IMAGES

> @

' ¢ @ o

' e ¢ P
vy v v v

Fig. 8 Serial SPECT images taken with time interval of 2 minutes in the case shown in
Fig. 6 and Fig. 7. Segmental distribution of abnormal regional EHBF and transit
times is hardly recognized on these images.
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O Normal
@ LC without segmental change
A |C with segmental change

Total
EHBF (ml/min)

2000
O r=-0.52
OO p<0.05
=2
1500 n=20
o
o 0o
o
1000 ¥
°
°
) A [ ]
J A ®
500 L4 A
°
L T T T v
15 20 25 30

Mean transit time (min)

Fig. 9 Relationship between total EHBF and mean
transit time. There was a negative correlation
between total EHBF and mean transit time in
20 cases including normal controls (O) and
liver cirrhosis (@ A). In 3 of 12 cases with
liver cirrhosis, segmental distribution of de-
creased regional EHBF and prolonged transit
times was observed as shown in Fig. 6 (A).

N B

MAX T.T.

IN i IAL HEIG'

25 % 10 5 (1988)

O Normal
Regional @ LC without segmental change
EHBF (ml/min/cm?3) A LC with segmental change
2.5
O r=-0.70
(] p<0.01
4 n=20
2.0 o
(@)

[} O
15 - 5 00O

() O
1.0 ] PY N

AT o
N [ ]
0.5 L
[
It : T r .
15 20 25 30
Mean transit time (min)
Fig. 10 Relationship between regional EHBF and

mean transit time. A significant better nega-
tive correlation was noted between these two
parameters.

Fig. 11 Functional images in a 39-year-old female with hepatitis B viral induced liver
cirrhosis. Although total EHBF was decreased (900 m//min) and X-ray CT
demonstrated severe liver atrophy and marked splenomegaly, transit times and
regional EHBF were almost normal on functional images.
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51 4 #fH o functional image # {Epk L, #
T — 24— LT EEMIC KR L7, initial height
image (3ifN » EHBF fHxty7e pAi w3729

FRRRHIERMLIC & - THIE L 72 total EHBF % JifN
D7 £ Z L o initial height O fE I HeFIER S
L, HA7IZ mi/min/cm® #HWTEEMICERTL

F-
I—e

m. # =8

g stREIOFF o ROI E o transfer function
& (Fig. 3), DIESTIR 0 A /1B% GR) & FFRAT
D~ H 7“-7 L (A) 7»5 deconvolution analysis
#1795 = LizcX » T transfer function (# L > )
R f?f%ih%’:. transfer function 13498 > T T %%
P L, K305 TODfEE &Y, HEAOLWE
WAL — R L. WRIZ, ZoEF O func-
tional image # ;5% (Fig. 4). EE»% min TT,
mean TT, max TT, initial height ® f * — T,
ZEx L 4 cranial 35 caudal ~DEFE L 722 T A
ZERENS E~IECEFL . @@ o func-
tional image (3 60 3% AL L, TH LT % 16
HHLT H T — R Lic. [FEREES TO min
TT (% 84y, mean TT % 18 43, max TT % 30 4>
BETH- . FMEMAIL TR 2BEOBER
S DBIEHEE D 5, initial height o functional
image % 5 —z # — it 2 ml/min/cm® % {3 &
IZREL, UTF16% 5Lk, Z 0fEF TIEFRA
K 72 Y O JIFTEZHAFMLFE & (regional EHBF)
1T 1.5 m//min/cm3 fEEETH - /7.

Wiz 52 B, P ELER] » functional image
% (Fig. 5). [FEZH <o mean TT 1347 20
4y, max TT (3945 pcEEel & ik L TIER
L T 7z. initial height o functional image Tix
regional EHBF (3 {E# & T 0.3~0.5 m//min/cm3
BESHELRL, LOBEFADCI2ZUTOETSH
-7z,

Table 1 TR 84, FFREZE 124]ic %17
5% total EHBF L A#EIZ#7E L 7= ROI T mean
TT, regional EHBF 0¥k X O EERZEZ R L
7o, FFEERE T EBE B L i LT, mean

TT 3 ICEE L (p<0.05), total EHBF %
regional EHBF (3 & I BEICEKT L (WFh
3, p<<0.001),

¥ 7o, FAERES] < & JRET @iEREE o JEL’Q’
regional EHBF T 23 KIS iz 4 125R < 380
Nn3HFRH o 7-. Fig. 6 12 4 5EM, Bﬁ‘ilfﬂ"-ﬁé
TANZF Y YT — O RFE L E#F o functional
image T 5. EFE L ER L THIE TRBIBRRE
I33EE L, regional EHBF (& FL7-. Fig. 7 ¢
[ —fEF D FMAIKIR & #% Xk BE L 7 ROT §
¥ 1F % transfer function # 755 L 7. regional EHBF
DIET L2AECHBEBRHMIERL TS Z L
BELFEahTWS, Fig. 8 3z 0EFAO 25T

ZUREE L7z #REEYy SPECT A 2 —P %R,
regional EHBF L@l o KigitkicaA b2 R
WATIHERET D - 2. SEBRH LFEE
FEF) 12 e 3 ] Z » & H 75 regional EHBF o
KT & @R OB EE O [KIFME 271 2338 b huTe.

iz EHBF L imi@msfio sic> & Rtz L
7=. Fig. 9 (3#&dihic45%E ROI | o mean TT, #¢
#fic total EHBF # ¥n v h L7cbDTH 5. M
RIEOMICIE r=—0.52 THEO ¥HE»EL
7z (p<0.05). —J, Fig. 10 i3 4% ROI Lo
mean TT [ regional EHBF # 7u v N L72b D
<, WHOMICE r=—0.70 T—Jg B WAHE
P bz (p<0.01).

Z DX 5 I FFEEER Tk —fi%ic EHBF 3K
TL, meanTT FEE T 2 HRICH-72. LiL,
BE & A 75 fFEEME 2338 » b h, total EHBF (3K T
L T3 FFEZE) ©, regional EHBF (3 Jigkiy
BAFICiR7-h, mean TT L EEERRTH L H -
7z. Fig. 11 i3 38 gfkctk, BRFRV A L =ick
B FRELER] o> functional image TH 5. X
CT BFEMEImETE L WHEZ B, hyper-
splenism iz & 3 /MR (4.3 X 104/mm3), red
color sign Pt AEFHAREE G L T, T
o 5EH| o total EHBF i3 900 m//min LK F L TWw
7z 2%, functional image TiIFF/RET DEBIBEE D
EEIED bh ¥, Fg regional EHBF ¢, 1 ml/
min/cm3 ##8 %, FEEEDOETH - 2.
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Total
EHBF
x = ®
(ml/min) ?=_01%8
1500{  p<0.01
[ ]
10004 oo
[ ]
[ ]
[
(]
s00{ & o °®
[ )

02 04 06 08

Ch-E ( pH)
Regional
EHBF =
(ml/min/cm3) ?;(;351
2.0 p<0.05
[ ]
1.54 * °
b
1.04
[ ) i T
N [ ]
0.5 *
°
T T J :
02 04 06 08
Ch-E ( pH)
Fig. 12

25 3% 10 £ (1988)

Total
EHBF 5
(mimin)| ® o
15004® p<0.01
LN}
°
1000 °
°
° :. °
500 4 [
A T T
20 40 60
1ICG15 (%)
Regional
EHBF ° i
(ml/min/cm3)| ® i
2.0 r=-0.62
° p<0.05
O
154 @ -
°
1.0 ..
o ° °
0.5+ [ ]
20 40 60
ICG15 (%)

Relationship between EHBF and liver function indices. Total and regional

EHBF had significant correlations with serum cholinesterase and significant
negative correlations with ICG-R15. Total EHBF seemed to have better correla-
tion with these liver function indices as compared with regional EHBF.

Figure 12 ¢ EHBF ¢, fifay vz x5 5 —
FHEB LW ICG 15 5fE L D% R L7z, total
EHBF 31 2y > =25 75—+ & HHEREK
0.68 THE®HE%Z R L (p<0.01), ICG 15 /}ME
L FBMRE —0.74 THEO HHHB % SR L7z (p
<0.01). —J, regional EHBF §, =) v = x5 5
—EEB LW ICG 15 ME L ZhENEEOHEHE,
WHEEA % SR L7z (p<0.05). L # L, total EHBF
DFH regional EHBF izl L, zZh & 0fFHEE
DIEEL LY RIFHSHEAIE L.

Iv. & E

deconvolution analysis # SPECT iz kX 3
PMT fFREES v F 25 7 4 ISR L, f#HHl,
BIOBEEBEICR T 2 FHNERT 0EEEE,
ThbLEMFLHEECE T2 FERE, FAEH
BRBEICE TS ERE & 3 RITMICFHEL 7.
FF o transfer function 3 tracer o AIRALD & JF

X TOMFRR, BER, TRV Y v N EOREN
PRAb s BFERE O RIEREX R L TH Y, @K
D~ WS N TIIHEET & 78w tracer D FHIE
~0 H£H L IR o A%, 2 42 2 initial
height L @EiERH D 2 DT 2 — & THHBEL
T ¢&7-. Fig. 6 IR L2 EF D X 51T re-
gional EHBF 0{KF & iBilfsiH o BIE ) FFANIX
BAEICRICB ORI b A b hic, TBH ORI
A A=Y TRIFNY Y v b, BERICX ZMHA
Y750y FOBEBRRENZD, Z0kik
FIRHEEIZ+51C & & x 8 <, deconvolution
analysis #1795 Z LiZX->TIRELDT, Z5L1
FFA oz EHBF, JEH-BIE 022 & 2 &
Loz,

bbbt planar 32X 3 9mTc-PMT fFiR
Y vF S5 7 412 deconvolution analysis # i
RAL, BEFR, HEEEED mean TT B I U
max TT 3fEEsBEIc L AZICEER L.
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mean TT 3 L8 max TT (3 total EHBF s FE&
OWHEETRT L2 BE LY. LiL, planar
#: 1% EHBF # X#t+ 5 initial height o FETH)
HMlZ1TO S LiX TEL hhofz. Z i initial
height T DEARRLIES OFEL S 135D TH
3. BTREE, KEMOESICIIRNOHE
BT O FEBAOLN TS A, [FTixZ0
FERE»LL, RESOEHHRELNZ LMD,
DX NBRRMEE T 2 L X HE °b 5.

SPECT #i# i3 Z Lick D i3 U TRINAHE
DIFRE L 75 Y, EHBF 0534 % 7~ 3 function-
al image #1823 Z LN TE . —7F, WIBKH
FRTENRGEOREBEIZLAE DT RWEED,

planar #ECLEOERICBIT2EHEL LT2K
FTHNCRIE T 5 Z L BAIEET & % #%, SPECT &
PEHWSZLIZE Y, 3RTEENL X VML
FIRAEGR. Lad, SPECTHRTIIZALD
functional image (3##¢ L 7z transaxial image T
TEh, X#CT Zofhho modality OFFR L 0
LA Th .

& Z AT, dynamic study (& SPECT # Fjf+
%6, 1EOEET — & R b GHEHER
i+ 5-0MELE 2580805, Z0FEI
FHREG LT —F 7727 P oTHRLS.
9mTc-PMT T3 9°mTc-DTPA, 133Xe 4 L H_T
tracer MENIEITEL, 2HLUBTIEI~ARKF ST A4
OLAHETOEI 1 BoRET— 4255 14
FHZBEKRTH 204 AT T, TR TOEENTS
ST, BERREAVWEY I ar—vavic
X 5 A T, B T — & BRI RO TR AT
30% EEh LI, BOHEEOEBIC L > TAEL
le7—=F777 VERFOA T D28 LT
TdhY, FHERERED S Y MIERRT O
EETHEL o729, ZDDEMETLEDS
N - R A R E 5> functional image | iz 4%
W7 =777 VIFEHTE L Loz,

SRIoRFTEmE Ay 2 5 & v 180°, 60F)
IEE fTo 720, ZOHREE—~D H 25 T 360°
ROIUEE T - HBARICHY T v v N335
Sh5. ERHEROTIITbAZ R L=y S

XA EDRMTOIY v M EMEED T,
9mTc-PMT #5514 4~5 O FFEEH»TO 1 &
N HIYDEYH Y NI FFEEERN TH
250 b EBITED, 1lEZEAHIZYD
HFREZ TS LEBDbNhS.

deconvolution analysis (235 T initial height
DREHEZTHOARIBEEOE#HHBELL, B
ELIEEZHE L ARE - DRELTS. b
b o iz Rutland i3 Bkt AS05 % 2 £ T
7 S ORI AR S 7 — & © BfRE ERHTEIL
T, ZOFEEHLRD D, WTFHOEFTY
925 L 7= initial height DfE* 155 & L A3 T & 7=,
AEOKHTI: mean TT i3 total EHBF L b
{, regional EHBF & Bi77 WAHEZ R L7z, JF
TEE DOHEITICHE > THAICO EAEOREERR D
A LFARBEOBAPAEL, FABRERE~OEE?
ET 35, FFRMLER~OEBZIFALEEREIC
FEZREFLTCAYTLAROET2EE, IFA
BB~ OB FF B BRI OBEE b e b T
b LEZLNS., s OFFHIEKEENKT,
FFHIBEEFE OFER, FFHIfE~ D tracer DAETHIERE
LAFHRAE D & OREH-BEMBRAE S L LITET 55 b
nLE2ZLNS. LM ->T, regional EHBF &
WA OREEREISCTERAENET,
EELTYL boLitgah 5.

total EHBF (3 &fF#fEx KBt L T35 L& %
bh, Fig. 2 iKRFXHyicihayr=zx77
—EfER ICG 15 MEZ OIFHEREDTRRR L F Wi
Bt %4 LTz, —J, regional EHBF iz h
5 DOTHEE D EHE L total EHBF (3 & & W HHES M
¥ R X 15 h o 7-. regional EHBF % mean TT %
M3 4L 2477 B2 total EHBF Tt EiET& LW
R REE R L TV B b D LHERTE 5,
FELERE i Fig. 11 IRLEE DI, LW
FF%#E 2R L, total EHBF 2METF L TWT %
regional EHBF <> mean TT (13 FIEH 2R 76
bH bR, T Dk 5 ICRPTF#RE % R 3 region-
al EHBF, mean TT & £T##E # /54 total EHBF
BLTFLOEATLTEE SN S LIRS T RKE
WA, ZOZEREDL D BIREBAEERBLL T
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WBDH, FOHEMIZOWTIRSHRORMNEET
b5,

deconvolution analysis % fffH5E SPECT i3y v
FII7 74 ISATAZLick Y, planar % ¢E
bh 2 BB O ERIC 2 fFN» EHBF o
BRI RITICE S, FEEERE OREELTE
M5 ETEOLbOTHEATho . RERIVEAM
FRER T T, HAERBOFIRES OB
BREORFZICEISHATESZ b LEZTY
5.

WERx2ichicy, T3, ZBE R AEE
—NEAEWEEM, BIORFES v— 7 D#EES
WKEL BN LET. 72, KBITHHWEnieR
ZEPR R IRBE R BO R  L B SRR BRI B K BALE
HLHITET.

AWFFEIR IR 61, 62 4EEESCHA R ERFE 2 4l Bh & 12
X 0ftbhiz.
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Summary

Three-Dimensional Functional Imaging by Deconvolution Analysis
in Tc-99m-PMT Hepatobiliary Dynamic SPECT Imaging

Hajime SAkUMA, Tsuyoshi NAKAGAWA, Hisato MAEDA, Kazuyoshi NAKAMURA,
Kan TAKEDA, Jyuroku GoN, Tadanori HIRANO and Nobuo YAMAGUCHI

Department of Radiology, Mie University School of Medicine

Serial hepatobiliary SPECT 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. TF was obtained by matrix algorithm
from regional hepatogram as output and time
activity curve over the heart as input function.
Minimum, mean and maximum transit time (TT),
indices of excretory function, and initial height
(IH), an index of effective hepatic blood flow
(EHBF), were estimated from each TF. Functional
images (FI) of TTs and IH were constructed by
displaying these values over each element of the
matrix by a color scale.

In 12 cases with liver cirrhosis (LC) and 8 cases
of normal controls, both total EHBF measured by
blood clearance and regional EHBF estimated
from FI negatively correlated with mean TT
(r=—-—0.52, r=—0.70, respectively). In 3 cases with

LC, FI showed segmental distribution of pro-
longed TTs with decreased IH which was hardly
depicted on serial SPECT images. In cases with
LC, total EHBF averaged 6544162 m/ (mean4
SD) and mean TT averaged 23.7-+3.9 min, which
were significantly different from those in normal
controls (1,382+232m/, 20.142.2 min, respec-
tively). But there were a few cases with LC that
showed normal transit times and regional EHBF
despite marked liver atrophy and decreased total
EHBF.

This method is thought to be highly valuable in
evaluating pathophysiology of diffuse liver diseases
because it provides three-dimensional information
about effective hepatic blood flow and transit times
which are combined in serial SPECT image data.

Key words: 9mTc-PMT, Hepatobiliary imag-
ing, SPECT, Deconvolution analysis, Effective
hepatic blood flow.
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