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Functional Image {Z X % #& Py RI B)EE D 4T &

mR fEE

R B
1. # &

B RIRAE R & 3 iHEERI o F ©, ¥I-
hippuran (% 1 [E]OBEER T 92% S RMAE R
BRWICER S h, RPICHWBESH 2 0 THESImL
A AT BRI O IRPEHE B 2 iR B T X B fF
nicEEAELTWSY.

Bl-hippuran iz Xk %5 v/ 5’7 ATRELAEEH
ZhefEoBEHELEVWMDd LB TES. f,
VUFA AT ERERATHIERNY VF S5 T
DIREBFRETH Y, FRE»LBEE~D RLE
A OHERB 2 HEMIEBRT S LR TE 3.

—H, v Fh AT EA A4 o THERE LRI
7 — & WLEEERE 2 i vhiE, '-hippuran iz & 3
RIEt 2 #ki e+ 2 2 &, BRRFTICET

52RIGEZERMICIRZ B Z & z,iﬁ‘[ﬁg—c%z)z).m_

L0 biF, B ORFEOBERE L 1 HOE K
<38 % % Functional Image?+99 13 &/ 7. 5
HBLEZBNRS.

22T, AETIA Y TA VT — FUFERER
IZURSE & #uiz ¥ -hippuran 12 & % BEFE Y v F
77 LT =% 2 W CTEANRFHE © RI BBk

Y RIRKRZEEFRFE AT (EE PS8
Zft:5148H23H
B®H :S14¢ 108120
BIRIEERSE : KRS XEE 1-1-50 (F553)
RIRKRZFEFIE—HE
R fEE

P OFOAEBEEETH DMK, PEiltiz LiCHEY T
BR7A-FEEML, NFx—F vy TLL
TF 7 5o Functional Image D{ERE % 1TV,
S 5 ICEEEREEFNCERCH LHERE, 20
EfRTENRTEECIERY N ICERELH LA
ATthalEXLRZOTHRETS.

2. MREFIVHE

1) @b & O HsHERA
BRLEBIE 55 25 (RCIC-1205) &
* v 54 TR L RT F— & JLEpdsfE (A7
) ©» 2 (Fig. 1-a). LR o HRIE P RL
P (HITAC-10, 16KW), RS 7 — 73R, 7—
FEALFS54 5, F@ET—7Y—FB X CRT
F4RTLA, XY Tuyvaprbnd. FHLE
Frs SRR *"Hg-chlormerodrin (BRI, ¥1-
hippuran (3159474 Y b—=7H) TH 5.
2) MR
REMNFIEEEREBTIHITH 5. EHION
Rix, EE, ©9EREOENREERE 16 4,
BRA, KEER EORKAEMRE 146, B
MR EE, EHE:r EOFMEERE 14
B, BIERR, BEBEAREE L0V EAMERE 23
BB L OEREERG 1I0FTHs. Zhbn
Wi ix S REERRRE, BEIRERE 72 £ O VIRIRE,
BAERD D WITFMICX W R L.

3) F-APRKEFE
WHREEREAMLE L, HFERNPOY VY FARATE
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14318 (1977)

m/T
CRT
o e |' XY-PLOTTER
@ |CAMERA || HITAC-10 ™ FypewRITER
16BIT X 16KW TAPE READER

(MEMORY CONTENTS)

4KW 8
64
PROGRAM
b| ASSEMBLER |

IMAGE AREA

Fig. 1 (a) RI data processing system for the functional image of the kidney
(b)Memory contents of mini-computer (HITAC-10, 16 KW)

WMT, 453 9"Hg-chlormerodrin 150xCi #1E, 30
SM£IC 50,000 1 v v R ORFICE Y B O MIEE
» #{To7-. kT BU-hippuran S00.Ci % fit#k
ARE Y 2R ERY 7YV 7 H 4 L2012 T
205 filsdgE g ic ikt L, RI 57— & WU E > B
WT—E7—% & R 7 — 7 I Ik, OUT
»Functional Image D{ERRICIZZ DL HiIc L TH
BRIRERNE Y v F 75 07— 2 2RHRLLT
vz, A BETLE L LT ¥-hippuran #7¥ 30
ZAATICK 300m/ B X WEFE 3 vk U v A (0.3g)
EE L.

4) Functional Image {Ep¥, 4%

Functional Image fERR {8 L 7= S LB R o
27 A Y OERME, BUIO4KW I Fu S5 4
K, kD 4AKW 24 2 — K, &Y 8KW%
£ 0 RI Bhigh#R (dynamic curve) DI &
L 7z (Fig. 1-b).

Functional Image O{ERFIFIZ, OUE+ &
FRoZRE, OF#FEI 5 D dynamic curve D
H, @125 2—20iHE, OQUBEBHDT1+ 27V
A D 4 BRIz ) b B (Fig. 2-a).

WS 2HEOFRERET 5 0 20 0L
g s —EL v v FRLE (cutoff LRAL) D

Main Routine

|
‘ Setting of the Processing Area \

Extraction of Dynamic Curve
in Each Element

- 1

1 Calculation of Parameters ’
|

Display of Parametric Maps
(CRT, Typewriter)

a

0.06 | 0.110.17 | 0.11 | 0.06

0.110.22]0.33|0.22 | 0.11

0.170.330.50 | 0.33| 0.17

0.11]10.2210.33 | 0.22 ] 0.11.

0.06 | 0.11 | 0.17 | 0.11 | 0.06

b

Fig. 2 (a) Flow chart of the functional image of the
kidney (main routine)
(b) Contribution of neibourghling elements to
a labeled element
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Service Routine

Display of Total Renogram
Display of Images in Any Phase
Print Out of Data Number
Display of Dynamic Curves in
Interested Elements

5. Print Out of Previous Data

o by =

Fig. 3 List of service routine

CwmaxL___ >
DOWN

IXED
IME

Tmax

T max

C max

Up Slope

Down Slope
Fixed Time Slope
Compartment

Aol ol i

Fig. 4 Six parameters chosen from a dynamic curve
in each element

FERARE LT BRRERSEIRET S L L.
Z OB, cutoff LRAUVDFRERAEELL, v
750w R4 s h, P*"Hg-chlormerodrin
WCEBEY Y F 77 L HBRLTHEOKRE SR
EZRELRVWRBEOREL L.

dynamic curve # i+ 5 #3513 64x64 = [ Y
v 7 2BV TE OFERIC THEST, aslEL,
AEYUOMSD* 2|l 5 RV +BZ L2k vk
Hie.

#i#F#fE o dynamic curve OIERIFHEIHIE
BEBOSELOMAT— T2 v A v s L
EBLEEECI HAL—V Y 2 fTo Db
*MSD: Most Significant Digit .

MSD (27 R shicFipFe il LTHBEO
8 HEfiglTy — 4 &M, BRFIENPAEYIC
W2 LItk 0 iTok. ok S dick
VLR T — 2Rt B MR 0BG 0% &
;¥ (Fig. 2-b). dynamic curve (I & & (B [Hdh 5
FIZ3 HA L= v 7 & {Tolc. 2 b 0D
FER, #4230 dynamic curve (3 LT OAEH] O
NRATIC BT 5 BRI+ X 9 ICHERHRIRB) A4
Zoh 72— s BICHEMPETHS.

&K dynamic curve 7> HKIH S) IZRT X 9
kOFEED T A -2 FHEM L.

MEHOT « 2 7L A IALENIC X Y HE R
AR 64X64 v LY vy RICEWM LT, E
5 7= % BB+ 5 72 CRT 5 ¢ %
FUA L BEERTOED, A4 7 TAET4
2 7L A 1z T Functional Image H o fAfE %
calibration 4% 10 BpERr 20 L.

Lbor g7 as s a0idh, FEMSKRED
BEODY—E 27w S50 LTELABOL
275 N, BXUKEFED dynamic curve (27—
B FrnR—kfMETSz LIk ) ZhEERE
FoRm[fE7r £ & L7z (Fig. 3).

Functional Image {E§, iz 7w 7' 7 L Oifakd
BTRTT7+ 77 FHEER Lo THERRH
AR THED BT 2 72

5) N5 A—2D:EE (Fig. 4)

(1) Cmax; #3:1% dynamic curve I281F 2
KA vb

(2) Tmax; ¥3% Cmax [ZF 5 % TOREH

(3) Up Slope; Tmax jij 5~7 o AE

(4) Down Slope; Tmax 1% 15 &0 Z)fd

(5) Fixed Time Slope; L/ 75 AlZBWTE
FICHET MO, 72 & 21 F, RI ofHHH
BLOHEEL LlcBiF 2 EhTh 5~T &, 15
Home (GE, $0

zh 6 DAE ((3), 4), (5) TR/ _FHEIZE D
Bl (Y=aT+b) icX v ff¥ka L LTkoix.

(6) Compartment; #l] L 721 v Compartment :
D b v—H OEEhE» 5 41T+ % Compartment
OEV O EFPET % London” &, o i & KA
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SETTING OF AREA Tmax UP SLOPE

COMPARTMENT DOWN SLOPE

Fig. 5 (a) Functional images in the case of normal renal function

L R

POSITIVE A

FIXED TIME SLOPE

NEGATIVE

Fig. 5 (b) Images of Fixed Time Slopes in the case of normal renal function
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Functional Image |~ X % %N RI ShRE O ##HT & Ea R fa it

L R

SETTING OF AREA Tmax UP SLOPE

COMPARTMENT DOWN SLOPE

POSITIVE A

NEGATIVE

FIXED TIME SLOPE

Fig. 6 (b) Images of Fixed Time Slopes in the case of hydronephrosis
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SETTING OF AREA Tmax UP SLOPE

COMPARTMENT DOWN SLOPE

Fig. 7 (a) Functional images in the case of renal tuberculosis

POSITIVE A

NEGATIVE FIXED TIME SLOPE

Fig. 7 (b) Images of Fixed Time Slopes in the case of renal tuberculosis
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Functional Image |z X % &N RUBHAE O fE4T & ERERE AR

L R

SETTING OF AREA Tmax UP SLOPE

COMPARTMENT DOWN SLOPE

Fig. 8 (a) JFunctional images in the case of renovascular hypertension

POSITIVE A

NEGATIVE FIXED TIME SLOPE

Fig. 8 (b) Images of Fixed Time Slopes in the case of renovascular hypertension
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BE$ 14%1% (1977

SETTING OF AREA Tmax UP SLOPE

C max COMPARTMENT DOWN SLOPE

1- 2- 3-

Fig. 9 (a) Functional images in the case of chronic glomerulonephritis

POSITIVE p

NEGATIVE

FIXED TIME SLOPE

Fig. 9 (b) Images of Fixed Time Slopes in the case of chronic glomerulonephritis
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70005

b 777/ i

L0000
4

>
ol 7

o

Fig. 10 Setting the “Fixed Time Slope” in the renogram in the case of
(a) normal renal function, (b) hydronephrosis, (¢) renal tuberculosis, (d) renovas-
cular hypertension, (¢) chronic glomerulonephritis.

FT5zZLick vk ((H).

3. B B
FRERBAER &, FNTEMEINAS, IRIEEPH %
MRS, B MERE, R AMRE R L O
HEIE#R O S BB, 6D ST A—4 « < v

TERERL, v 7 TA, By Fs TN LT
Bt Lo, S OICERIC X ) KRS EEERA, &

HRMERS XS, EIIREE e £ OFT R L OfE, H
NI RE DML 21T > 7o, FIRBIEIC B T %
Functional Image WLF O 55 2 {CFKH] 2 HE L 7s
P HLNFIZRER S 5.

I EREEIERB

A EH ] & U T BA AR BB O
donor 4 f5l, AFEWEAR 6B THS.

JEf: M. S. 35 %, &, AEIEAIR

PSP HEifit 35k (1553if) 40%, KHEERIKIRAL, #F
Rt B CRE 2B R VEF TH 5. AIE
f7liz 331+ 3 Functional Image QL# %714 (Fig. 5-
a). Cmax O T3 B R &3k IzH T T
P EESM R A3 FT & hu, Tmax DG G RE »
B TITH T TEREN 7 Tmax ORI Z3E» 5.
Compartment ¥ O E{{41Z Tmax OE{§ICHHELL,
FEH 2, BERESMETHS. Up Slope D
G CIIEERIC BT HEOHMED L, Down

Slope o>} T XN Iyt OPEIEIE IR U 72 )R
KD R» Hh b,

4] S-a FIRTENMITICE T 2 KL To
CFefy 732 o dynamic curve (35 ZEH) 230
fe < BB N B Y o Rl g B 4 v g (1)
*, BEMTEIENER AT IO (3)
o, R BEES T i o P 2 thR (2)
3

L/ 77 a3 % (A) (B) (C) o441 (Fig.
10-a) o Fixed Time Slope {4 #7534 (Fig.
5-b). #riE% 2~3 5o RULERHHOBIG (A) T
R MEIE—BRICIEOARE L LT, 10~1541%
OO (C) T X TADAR L LT,
O (B) TS h -2 b 2kl L
Pt s oo b 3 EHNZRZhIE, AR
LLTHOHND.

WX ESHE TE 45 10 712 331+ % Functional Image (2
X % {53 3 EAEG] & RO & 75 L, Tmax
BB 2~3 4y, B 6~9 3 TH Y,
partment 33, #h Fh 2, S~6 HTH 5.

Il FRERPAZEMERER

SEF ONGRE T BIREEITHOREICHKT S
AEHE 3 ], A IS Fkd B KEHE 8 il ds X N
SHpEEEE 3 TH L.

JEF] c FK. 44 %, &, KEE

Com-
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Fig. 11 Intravenous pyelography in the case of hydro-
nephrosis.

FARPER sy (Fig 1) o TAEBRERIC X 5 H
KEKBEZ2REDLEHTHE. v F 7 I LT
BAEEOEKEZ, v/ 77 A5 TEERTHER,
AT IR 2R, AERIC I 15 % Functional
Image WL % 5754 (Fig. 6-a). Tmax o {4 <3 gk
KUTEEIC—F LT Tmax OBEZRD 5.
Compartment ¥ 1, B #< 8 {fiTdh 5. (Cmax ®
g T EIICHRY LT o RIEF 2R
%. L <z Down Slope Ojiiff Clix = DHHL OB
A3 20 3R TR bz L h HRIBGRE L
THRB & APk FLAT 72 725 TR & BT 23 B
THIKEHMOKE S EITETES.

NPT IC 31T 5 dynamic curve (3R T
IR o h#R (1), 2) 2770, —HZEE T
(3) TIHIEH AR %ok U RUEBRED EIFE L T W
200 bLND.

v/ 77 ATRIFS (A) B) (O o%KifH (Fig.
10-b) = Fixed Time Slope »jfEj{4 #71:+ (Fig.
6-b). (A) ORFHTIXEE LT L 1E © A58

14 % 15 (1977)

DO O EBENEL > THETDIZ L
7, (C) O T R BHEL B IEDO AR & L
TrEShBEtEEE 2 EBY Hhb.

AEE TN 3 W TIRZSHALIC—F L T Tmax
DIBIEHZRD Hi, Z Dtz Down Slope T
KRG L U CERBL & IR BB & IR
Shic. f5AI X5 —MEM O 23 25
MBS 3 4] T E o —IBIC R R L T Tmax
o & Down Slope o K iEG A iR & L TED
bhiz.

HI. FBEMRERH

JEB ORI RS 4 61, B o M3 H, 23
Peo 5 B 3 4, R, BEERSHITH
%.

hEf) c KR 24 5, R, WERE

IRFERE R R, AR S 2 OFR L
F- Wi fE s (Fig. 12-a) 12 TR B 1< 250 3
ORI D ERGE R O FLEE & & I AU
DO EEBRBD DIEH TH L. v F 7T AT
(AR ERRAMI o 5 R R AR, 223 I T R
OEFUEF##n 5. v/ 75 A TRERROL
B L, AR T2 T 28w 5. KE
iz 331+ 5 Functional Image XL¥% <4 (Fig.
7-a). Cmax OE{{§ TI1XER © 5 BEHAL I KRG,
2SI IC T Cmax DT #58» 4. Tmax O
% I 2R % A% A% B AR 12 T Tmax o3
W 38 5t Compartment ¥4, = OIRHLC 8 A
T %, L iz Up Slope oififh iRz —
LT RIBEGRE L TR Sh REEFOKW 2
N LS.

BN RATIC Bt 5 dynamic curve (3L L 72
e RT SRS h S hgk (D Q) 2RL, %
AL T i RTFERUZ D 2w As 20 43 % < 3k
s e v 3) 2R

AT ETT U 7 B#hARERE (Fig. 12-b) T3 &
IR LRI RICE S £ To 9 EB X ORI
X A DR, FE5| %R LREBAL o BB ERE1L,
MmATREE #38% %5 . Upslope oE[{§iL 7 v ¥ A Fr
Repie s LRtk ofM 2 Fr L TH Y
FAPEICESLOFT AAE b, AR LR
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Fig. 12 (a) Nephrotomography with Drip Infusion Pyelography, (b) Renal angiography in

the case of renal tuberculosis

Fig. 13 Renal Angiography in the case of renovascular
hypertension

i o UIBRHY 2 M AT L 7.

V27T LB 5 (A) (B) (C) o4 (Fig.
10-c) < Fixed Time Slope ®i#j{§ # 71z 4 (Fig.
7-b). (A) OFFHIT I 2R FRGH o 2B < (O)
O T BIEOARL L LT Z OV R &,
PritREE 2R i D,

TEPEIRZAE 202 35 ¢, Cmax Oijfg T (345
BRI —F LT Cmax OfKF, 4 L < 1dKiE% L
L CHIRR e 2 o 4, dynamic curve (T3[EHH 7¢ 48
BRERI 20k U7z, £720EE, o A X CIEHES
AT i A 38 S JiEfH] Tt Down Slope o {4
I TIRIREEIHIC X 2 AR O 238w 7.

IV, mEMRER

JEA] O PR B LA MRS L 6 ], R 1 4,
AR MAR 3 fl, EMEERE(LE 4B TH L.

fEf) c SK. 23 %, B, A S

IREABYE, EHmEHET A L EEkiRE
(Fig. 13) 12T, AEBIRS & O L oR%e L BEA
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A3, & O ITRIRBALIC Az Wi, WKWﬁ
b D AEIE DT LR S h i W ER] T

By T 77 M3 o REIUGT %,
V75 ATIRAESE 2 MO & BRI AE & §Y

%. AJEWIZI 13 % Functional Image JLE %
%#w&ﬁm.ﬁmxmmﬁfumﬁkMW@
Cmax O F #, Tmax O i3 A8 Ic LA
HZimicx % Tmax OBEERD 5. L <z Up
Slope Dl T3 AT BB 0¥ W 7 AR O
{X F %75, Down Slope Olif%Tit = Oz
PEHIDRIE DV RS D, Zh 6 O b Bl kb
LD LR MAEIRAE ORI R SN D

N RETICE 3 % dynamic curve i&'lhuu
o gt Q) ik LA i odhgg (D)
(2) (35 2 MO & Bt ERE 2 7.

L/ 75 K2R S (A) (B) (C) o4 (Fig.
10-d) ¢ Fixed Time Slope djiij{4 # 71x3 (Fig. 8-
b). (A) ORI T A ZEM & R o 2R
®mfwi(c)@u$wm1L CHEIERAE S = h 2
AIED AL TR &S

“m”HHmE3Mqup$we@W%i@
BE O & D VL KR & L TRBL & AV RN
We—ET oo, & ICEMYE T
Cmax, Up Slope o iifg THUM o K% AR 0
e, BIRPEAS O SR 25 B LAY MRS U 3 B3

O FRIRMFE 3 il Tl v v 72777 22 TH
H oAU TH Y, mIEE A 4 41T
W LRI T - 72, 2 b OEFIC
3317 % Functional Image (3 Cmax Oj#jf4 (2 T4

iz Cmax ofiiF & Up Slope o jij{% < Z)F &
KT 238w 7.

V. UFEAMRER

SEGI ORI EIETE 2R 5 41, MR R, 1R

Bl ik < RAERRA 18 41T %
JiEgl: MN. 35 F, 8, @HEES
PSP gifitakEr (15 4Mf) 17%, 27 v 7= -
7 V7 F v 40ml/min, BUN 38mg/d/, 4R iz
T proliferative glomerulonephritis % 38 % 2 JiEf7]
THod. FYvF 77 ATEMEOEINAR %,
b~'77lwi&?ﬁ‘&t””2ﬁwwlMfLaﬂnHw

143% 1452 (1977)

UE % 38 % . AYER] I 3 1F 5 Functional Image
JLEE % 55i4 (Fig. 9-a). Cmax o [lijf§ T i3 B
N—fRicFor s B, Tmax OWfg CiI B 5
i~ Tmax OIS HARTHS.  Up Slope
DOWRTIXE, FHhToOLROERR DL CIF
F—kkic e &, Down Slope D4 1, BN )
Frcs i 2862 —TH 5 2 L IO
BERH LIS

BN RETICH51 %5 dynamic curve (328,
& B R R HiER (1) (2) B) 2o,

v/ 77 N BIT S (A) (B) (C) o441 (Fig.
10-e) T Fixed Time Slope ojiij{% #7553 (Fig
9-b). (A) (C) DA THAF & b—HRICFIR &
FNENIE, DA TREND

&T‘ﬁf'ﬁ%¢$ﬂamcﬁm75w*
Functional Image |Z T ASER] & [k 117 o {4
LK. —F, By rar 5 A THRICEEL
il ST, v 7T L THERERE N Ao MR
Aepcix RE OFEHUE F oz o filili L7z dyna-
mic curve O #HMAE) 28 kK & <, Functional
Image TIZAMBRIZ TN T X O & Wljigh 2 2
Lic.

4. £ =

VUFNAT LI TA o THERL 2 R F—
2 AL E O IC L D ““l-hippuran kEick
ale%a@ﬁmm*w Tl B &
%ﬁmuﬁ*&&:&%mwmﬁm@szML
g5z L RETH D

Wang™ i i 2k & 28, 4 H T it o> 3 ki
syl LS o e Ky 2 205 2 (Regional
Renogram) o [tifktnst s, Halko &% 38 %[H
L& R 21 Sk, 3 1OV 12 ki A
NEIL, RFDIEICX D v 7 7 2 ORRRSY
koD L L HICEIE, Bk X OWETOX
Wy 7T AOREKRFEITo TV

LL, ZH0 OBk KRE STk
DERONDSXIRY 2 7T MCHEREAET, EH
WHNCRER EIR 2 5 2 L3REEcH 5. Zhic
L, FA T2 MELEERIZB W THEFEHmD
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dynamic curve #sk» e, PEMARREL & ICH
WTBARTA—FRFHEL, N7 A—F =27
L LT#* s+ 5 Functional Image 3% @ BETH
BBx 1 HoEGE LTHENBEL> 20T
H5. HIESYY, B functional imaging 1z
THIMEEIT> TV BN LITFRBZH L&
ODTENREELEZOGLD.

1) Functional Image D{ERLIZ DLV T

AFFEIEA L7 RI ¥ — 7 LB 13 I ==
VB a—#IZTI6KW oA R THORAT «
27 EBHELEWOTY Y FH 2T OLEE40964
(64%x64 <= hV v~ z) » dynamic curve ¥R
THZLR3REETHE. FTEAUTA VUED
B, 2 VOREBRY 7MY =THE THioT. T
bbb, 2%EY O % Fig 1-b IT/R L7 34
L7257 — %1% 20 FVHf7 & UALERGEIR & & o ¥
IZPRE, dynamic curve Z i3 2iaROMEL
1 oB&LL (32x32 = b)Y vr RITER), i
A& Y@ 1 EE 16bit % |- F 8bit 3o 2 iz [
+5zkicky 8KW T 64W DFE X » dynamic
curve ¥ 256 RNARREIC RV TEFOKE & %
ot Th oz,

L = 5T, dynamic curve {35 — » vk, WE
BLXUORT~ LY v 7 20KE S ICL W HFHHE
BN RAE D07 — 2, MEFHEIZOWTE
2145,

O7F — # WEFEIZ>WT

F—2 L LTHRT—7ICigEs iz RI £ 2
—J364x64 < ) v I RADT 4V E NS
ThY, Hr07L—hannLEROKINES
LTI, +o 7y v, T rv—alk, #&
ERRENTFT -2 [WEOKRREL 5, #E5E
BOBROEE, SRR ME S HEEB K
E Wi, SEILEFIZ T B¥-hippuran 500 #Ci
BRG LI AR SRR b < HHR
BELED TH v, L L, lhippuran 73 ¥
DENBIEE O KBRS 2 X Y FEROFW
RIAA—UHB 5N 5 L7 Vv— AEEORKE
BREsicimasohs.

WIZRHIZET 3 v 27 208 L L TRLF

— SRR A E X ELBRETH .
R L7z RI 5 — » QUL TR (< 3513 D 43 ARIE ]
THRIEE RO, vy Fh 2T Tusee, JIE
FehT 20usec ThH YKL » 2 7 2HE O
HEERIZ 50,000 5 ¥ > b E THEBMEE R L. &
Bl OBEEE Tt 7 v — L EOREE OHERITF
710,000 v v FATF Ch oD TEIEL OF
ERMBELWEEDIhS.

@F — 7 B HEIZH>NT

Functional Image O{ERRICH - W BELZ Z & i
A 2=V OEADPERER & PR ICBIE L e
BETERBRIhZZLILHD. f-T, T—4I
£oOLkbF F—F W2 B v T dynamic
curve DIFFHOEBIA+AHIX b TV D LE R
»5.

Functional Image 1231} % 2 L —¥ v 7B
SWTHE & e L7 fESE, dynamic curve JlHHR:
CBIZRT—2 DAL= v 7 2 AR L URH
EHHMORA L=y 7 TEFFY Z LItk VHRL
FBIERNTTR T & O AR 0D Wi b2
5 #R S & M DA OTRFLI I+t 2 B Z &
PWrEhle.

WMBHOT + 27 L A FHFHLEIC X D 64X 64
<Y vy I, FKfii%x calibration & L
T 10 R TIC LB 24 P54 2K TFEJRA L
fo. T OfER, HEifgEEHEIERE L TEFEMICE
BTEX2FEBDHB.

BBAETERTHFICT2EIARZE X THRE
#MifT L7-F7, Functional Image oFHMIZ oW
T RFRFEEI G R,

Functional Image |z X % RI FE{§ AL 463k D
BEOMEIR o JRT RI BhREdh#R & AT+ 2 BRI b
L, REBERRE 2 MBI X B Z LB TE 5.
B4 & h 7= Functional Image o [Eif4 2> & BB
» B ¥ D dynamic curve R LI LR
5z LIIREAEOIRICR LS LB LS.

ThLDOUEIAYSA vIza v a—Fy
RFLRETT v 7 IEHEERATCLICLY
7— 2 % cut of L R0 AN EREMICAT
5P, $RTa~r FafoLTUERTXA
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Wh—F ERETHS.

2) Functional Image MDEERAYRREFIZDULNT

Wk v s a0FMEICEEL T, B
BZIZ N7 i X B0, LERMICIZ Y/
77 AOEFICER L, D Index i 2%,
FERRfG L+ 2 FERO0 BMThbh TWa. £z,
ERAGEEE L L T, RIMAPEE o Rk
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WNEIRE, B T O IRBEBIE O £ B € 7 v
RERR, TR, RE, KREEHLLREWE
BLOXMEERD L S LTIV RHS.

—%, KigLv/ 75 2L i, BHELE
DOEHICRE, WE, BEOKKLY ) 77 LHEE
SO Z LY, FRBENEOHERIC B T S RIEE
HifR ORIz X v BNREERE, LEHRE,
REIFHERE Rz Ul T & 5 Z
LMW L EBHTNS.

Lz A, dynamic curve OfEHTIZE L T,
PERMICL ) S50V R AMERTH S EM
T, PrittEeEr IR B 6 DT A -4
PRE, FETEBESIC CHEENRN 2T 2.

Cmax, Tmax % dynamic curve 7> & Btz Kk £
VZEREFRRIFABOE -7y v b BLXUZ
NICESRTH o~ 7 2 — 2 HHOEZIC
72%5. Cmax OEBRIIFANOE =2 « Iy b D
PEVENTHBEE, ©OE ERkEBRNR
EMRE ORI B>, Tmax OE#RIZERN RI
BEOHSE 2 | OERTRELTRY, ZME
AL, KBTIk Eh 2B EENIEERE O
n, BEREBOEEE KB L TREMIER S & v
SHiRBHELRS.

Compartment ¥/%, London” & ¢» Compart-
ment ¥REHERZIGHAT 2 L X WV AESITK
FYVEE TR R TE S, BHEERH T KBS,
FE2ME BESHETHS. BHL, AHERHICXS
Compartment Model iz —FKmbFFV—FFN
PHELTWSZ L5 Compartment ¥z A7
MEEXV L, LAMROREY EELRET
2b0LEZLNS.

Fixed Time Slope ¥ X 18 Wiener®? &, ¢ regional

14 1% (1977)

rate constant i\ 35 Hkiz v 2 7 5 L O
MBI 2ABICER Lcb o Thb. Thbb,
L) 75 AITBWT #HE 2~3 4% o RI #5513
RPF (243 % = &2 LAEFMEORHE (A) 12
RPF iZHHY T D EG R L EXON D, E,
PEtAR (C) TEQAR OB & R+ AwE Ok
MpEERED bh, & IRFTICR T 280
hWEEGgE LTIEzond. FKEREAEDOL
7T AORHOERZENRICERLE LTERLT
w3,

zhizxt L, Up Slope, Down Slope Didif%it,
Dynamic curve (285 5 RI ££5%, kit 25R-4°
FA—& L LTENBIBEMBRMICHD Z LAT
OB DS, ERE, BlE MR L EESE
MATREE D » 5 fEH] i1 Up Slope DIt Tid I8
ZiA% Up Solpe DfETF v LRIEBR L L TEE
Eh, BEIRRE S EOFTR &t i i
MOFHOHEENATRETHS. —F, KEEFT
13 Down Slope D THREE 28 KGR & L T
KRB S hpkilt o BAT 7z BB TRERERE & DIRIC X
SN RBEBEREOBRENEETE S,

Pl, 6BEDASATA—F « =y TEEBRE
L OBEEIZBNTZOEKMERICOVWTELE
+3LTablel X 5ickhs. fi-T, TDXD
Iz LT3R 7= Functional Image # GRS L7
R, ZTOEBGILV ) VoA, BYLyFIIAT
Bohh WERCEBIMREE 72 & LxtbT&E 30T
RAFEBMACHE S EREZH Ly THRT
B, IbIT, ThLDOMEORKME LT, £
BRBOIRIEDZE, REAHOIERICESL>Z &
AR Ehiz.

5. & ®

1. ¥Y-hippuran i X 2L v F7 7 4
F— & kXt & LTBENRETE OBEHE 2 i
L LT#EB %3 Functional Image {Epk 7' » &/
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2. Functional Image {Epk F, HAEETHD
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Table 1 Clinical significance of parametric maps
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C max T max Compartment Up Slope Down Slope Fixed Time
Slope
Normal peak count cortex—pelvis resemble Tmax | cortex cortex—pelvis | positive (A)
Renal middle 7 gradually cortex 2 pelvis\, homogeneous—| homogeneous
Function margin\, delay pelvis 5-6
Obstructive | peak count /! | Tmax signifi- maximum 8 remaining down slope, | positive (C)
Uropathy in the lesion | cantly delay in the lesion cortex defect in the in the lesion
in the lesion pelvis\, lesion
Focal peak count | | variable variable variable variable variable
Lesion in the lesion
Renal peak count, | Tmax signifi- maximum 8 up slope\, cortex— pelvis | positive (A)\,
Vascular in the lesion | cantly delay in the lesion defect in the. homogeneous—»| in the lesion
Change in the lesion lesion
Renal peak count ] | cortex—pelvis | cortex—pelvis | cortex—pelvis | cortex—pelvis | positive (A)
Parenchymal | in all areas slowly delay homogeneous—| homogeneous—{ homogeneous\,| homogeneous\,
Change homogeneous— | 3-6
Xy — | Xp|—------ Xn|—----- Xp|— [Xp+1

JL /N L -\

X, =X~

Qn(Tn)=TnXn(Tn)/An=

—+Xn—

Xp—Xp+1
- n
H—, exp (1—n)

(1)

Qn(Tn) : the minimum number of compartments

Tn

. the time of the unique maximum of Xn(Tn)

Xn(Tn) : the value of Xn at the maximum
. An= an (t) dt

An

Fig. 14 Determination of minimum number of precursoring compartments
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4. ThbHbodizyy, vrsn, Byy
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& &% : Compartment ’—FH@A T+ Y —FEFNLD
HEHELIZRICBO TR AVARASN B b ol LR
E L7k & (Fig, 14), #lg2L 72%» Compartment O b
L — 4 O PREE R ) 54T Compartment 350 frb 0¥k
ZRETHHEMTH 5.

Wi, BRI E— 2123ET SR Tn, Toizsid
% E— 7 fii Xn (Tn), BifEMh#R & R RT An
& FHuEYeqT Compartment 3 n (xR & e+ 5.
- T, dynamic curve X Y Cmax, Tmax 3 X0 An %
kX Fe1T Compartment 23 ETX 52 LiC 5.

WLOEFEFE SR HAREEE TV FY) —k v

a VICTHEELE.

DI hicY, HIRE, B - PR B2,
#ehh, THERTRE T 7o P IO AR R SR AT OF
I AT 72— N BRI R B0 3 LIRS - L
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Summary

A New Method of Analysis and Display of Intra-Renal
Dynamics Using Functional Images

Tsunehiko NISHIMURA

First Department of Internal Medicine, Medical School, Osaka University

Functional images of the kidney, the parametric
maps of the regional renal function were developed
using sequential hippuran renoscintigraphy.

In this study, an Anger-camera connected with
on-line minicomputer system was employed for the
data processing. Sequential images were stored for
20 minutes as twenty-seconds frame of digitalized
data and transferred in the magnetic tape in a 64 X
64 matrix form per one frame.

A dynamic curve in each element was extracted
after nine-element bounding smoothing of the data
and pertinent parameters were calculated and dis-
played on a CRT as the functional image. Six
parameters chosen from a dynamic curve were the
time interval from injection to the peak time
(Tmax), peak count (Cmax), slopes of dynamic
curves (UP&DOWN) in a pre and post-peak pe-
riod, slopes in the phase of interest (FIXED TIME
SLOPE) and the minimum number of compart-
ments.

Computer program for these processing was

written in assembler languages and the processing
time is sufficiently short for daily routine study.

These methods were performed clinically in 77
cases with various renal diseases. There were 16
patients with focal lesions, 14 patients with ob-
structive uropathy, 14 patients with renal vascular
changes, 23 patients with renal parenchymal di-
seases and 10 patients with normal renal function.
In all cases, the functional images of these para-
meters were proved to be useful for the evaluation
of the regional distribution of the function in the
kidney and in five groups of renal diseases, each
parametric map showed the characteristic image
which reflects clinical significances.

Finally, these methods are very useful for assess-
ment of the pathologic state of the lesions as well
as the detection of the lesions which would not be
detected by the conventional method such as re-
nogram and scintigram and the finding in the func-
tional images were in good agreement with those
in the angiogram.
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