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(Body-surface attachable scintillation
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HFG B D RSN % [ e, & LT %A -
colloid, 13‘I-Rose-Benga], mI-Aggregated Albumin (AA)
mENDD, §-&b XL HOVLNBERIZ®AU & BT
Thr. THZFZNVF—13ZNTh 412, 364KeV Ti31F
FfEETH b, EkOTES ZTRICICELLNS. Z
no OSSR 1/102 123 5 $iD/E 31349 1. 5em,
1/10° IZ§ 312k 2.1em TH B. Z T T, AMHERDH

D& 1F2.1em & Uiz, HeaMnTlikLice &, 1
DX FOVE — AT ATHRIICH 2 0K # Table 1
@ back-ground OHIT/RT DI, PR O{IEHETH 5.

2. Lo Fp—4— (scintillator) ([CDWNT

(AL T 2 &0 HIND Iz 03 & K& 3
b b, iz, 19RO & 0 % side-window 1 C{fi]1]
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Tabie. 2. Sensitivity and back ground of the

detector, model ND-NE35

Entegy ranée Sensitivity ¥V [Back ground *

| (cpm/uCi) (cpm)
300 - 425KeV (ﬁ§é§i;)} 1,100 20
230 330KeV (20°Hg) 20
74— 174KeV (*"Co) 3,000 35

#1) The distance beween the collimator and the
point source is 5 c¢m, the point source being
kept in the water.

%9

L

The back ground is determined under the co-
dition in which the windows are closed and the
time constant of ratemeter is set 30 seconds.

ﬁgé%i@mﬁt.«mW%u¢V%xT®é®%
Iz, side-window MO Za 451 2 PLITH
BIRIGILMIN43% Th A, HHA LI NMERZ S G LT
side-window D KX 3 %> v FL—2—DLEIDPST
LEBI.

3. Window & collimation [2D\vT

AR A AR LS & O D BB (T 4 THIN B 72
¥, 4R[0> collimator 75 & % & h o7 A S IZINHETH
. TIrCHL &mwmm/~wlmkbﬂhém@nb
I side-window %> []JZ0 end-window # & 1}, # D
window 7 H BEAHTIRINE Lo T Z O U THE _ulﬂ”
fz.

side-window | 22 <45mm T % /3,
iz Ll T E L fRAatE 2 EE L, 7w v s Tp
SR, 22%22mm D AR XIT LTz, if:, WAEHT s
U Cid11 x45mm O ETTIEICT %
end-window (% 22mm¢ T 5

YOl S HM@“WWWMiFglwthbf
HAH.

INal|

50
10

Fig. 1. Isoresponse curves of the detector

(side window : 22 X 22mm)
The point source is kept at A.
4. FIBHEEHEICONT
M AR O LA/ & I/ ED H (H> 5 R
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— FTh->TARIEEERUIZE FHREDEIC 52T
A0, OB LICEL Xk kUi (Fig 2).

preamplifer

Fig. 2. Body-surface attachable scintillation
detector in actual use.
5. FEREFERIALEY MIOWT

AR B 2 A EITIER I B ATDD I N v F DB,
L, ARHBORINCENLTE - & dEH LI
b b, BHHEONE(L, Rekico®
trhs, B 3kgDEI LTIz, oty MEDE
WOFEGRPLAAEMNTE, ULdbREICEE LR
BTN T X L TIds 6780, M ERpEENFHT
Tanty FRVEBLUTOAEGD ) %2 AT Fig. 20
cExanvty NREAELTHWZ, C2Oavey O
FIEFRAI T H A I« BBOMRAZE IS RO T L and
B HREWV. Tvky NIV BEAITE EiELS
&, U LETHAC EMNERINS. 22 TR
Tz —Fo & o TS 2 H3, FEBIE, K-
IND B3 MRS L THL T EREE L.

LD BEEITE Db 59, HuOLBICx L,
HAHNE, BEDE Y FICL DTN T BT END.
F1o, RNIZHIT &b 72 - TMRIIICTET 2 ilds (2D

Tdh 7.
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By AN C b 2% ORI 2 (E O Baic L b
AR & DS INATEBIRAS TN A, Zh 6O Fh % i
CTAFRELT, 10T, WREOREN (L)
WCHEHERE & U CRATIIC B U A GBS 20 A L, X
BERF TR BT & 2 OB E 2 HE LT, 20K
B MR 29 5 1w ofEX 2150 (Fig. 3),
2 DICIFERIMBEO TN 2L 2~ RDIKT 2 X 578
NI RR HERERE 21170 9 & 5 A,

Lung-liver border lines
in supine posture ——>|
in standing posture — | T.__o._.

Lines adapted to the
lower margine of the corset —>|
in respective postures — 31 _Z_____

Cross mark indicates the site where the center
of the side-window of the detector is set.

Fig. 3. Drawing to show adjustment made
corresponding to the alteration in the position
of the detector with that of liver.

photo multiplier
152AVP (PHILIPS )

268.5

Fig. 4. Sehematic drowing of body-surface
attachable scintillation detector, model
ND-NE 35.

ig. 5. Body-surface attachable scintillation
detector, model ND-NE 35,

2 %% 4 iy (1967)

6. FRERICOWT

L lotilh Fig.d oo & XX 2EHL, Zh
ITHEDWTEIE U T R s 2 Rl i & & 1 Fig. 5
RS, FIRRAIGTNC XN U THREBICES U T
% Fig. 2 1079

L. BEEERIC B L7 s

1. B XFR

IEFES IR & U CTREBEZS 2221301 (P 212, 40:1) %
AW, FPERGEEE Ui 760 (B:5, &:2),
S 1261 (55 :12) i 2WTHIE L, 3F326d ki
DWTHRES LT,

2. RBH &

X HLBHL N CHRE OIS & NI 381 5 iiifF
B R Y ICGEA LTZD B, D side-window A3
i L D—E LIc B 2amd 5 X 513 5129, Al
BN FICVER 28> Tant oy PO TRZ2HES X
AR DN,

FF, FMIIT TSRO £ H 18 Au-colloid 204Ci
Z T U CIFSERINER 2130 U plateau (T L T2 5,
SR & B, 5~1073#1C 572 72 DA 5> 98 Au-colloid
ZEMEL TR QR 2R LT, & 61, BT &
UTREBAH1T2IT2bH, 19010020 #1450 L 2
VO DRI RO L 2T T8 - T2, 8D
BODIRNZE B TIE [ O5. I TRERLIZ &30, HFhE
RS E DALERHRD T ORIIEICDWT DO
i -T2

ZNTHOEAICE T 5 FFERIIR L b ERRERHE
HiL, BARL, S22 & ORI ORI RE 2, Kui, Kis,
Kiy & Utz Ky %3EAEIC LTINS 5 TNTHETT RO LR
TifaE K., Ky 0725 0% alteration ratio (A.R.) #&
ATk,

A R =K (or Kiy) — Ky, 109 (9

Ly
3. Bl ® R fE
Rl 2 DIRBIITH 1T A FFEERURE K 2 T e, 12
PERFZERE, THREZSAE & BRI A B & Fig.6 DT & IT
2 h, AR BTN ThOEMIBNT § o
2B DB EEARLTWAC &, Fh—MRIC, Wik
EBTLICEDIETFL, HiiRTiT ik hEIESTS
g A»siRy 5tz (Fig. 6).
DX, KOl 2HAMINCE EDRBLTAHD L,
Fig. 7Tz e iy, LlDfFZE s W N O]
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Table. 2. K, in the various postures and its alteration ratio in the control and liver diseases

i Standing Stepping
0.145-0.040 0,160 0.015
—22.4% 14.4%

0.1561-0.036 | 0.156+-0.038

1 14.8%, | —14.8%
0.1024-0.028  0.112.-0.018
16.49 8.29

'Kf":a'lOO (9%

RFEEEFEM Y v FLr—v g2
Posture Supine
Control K * 0.187-+-0.032
13 cases | A.R. *?
Chronic
Hepstifs | K, 0.183-0.023
7 cases AR.
Liver 1 g 0.122 1-0.031
Cirrhosis | L : =4
12 cases AR.
*1) Ki,: liver accumulation coefficient of "8Au-colloid
K ]
#2) A.R.: alteration ratio— I‘K[

Ky, : in the supine posture

Ky : in the standing and stepping posture

Supine| Stand | Step [Supine| Stand| Step [Supine| Stand | Step
Control Chronic hepatitis Liver cirrhosis

Fig. 6. Changes in Ki, by changing posture
in the control and liver diseases.

Cont [ HC | LC [Cont | HC | LC | Cont| HC| LC

Stepping

Supine posture Standing

Fig. 7. Individual changes in Ki, by changing
posture in the control and liver diseases,

—_—
0.20 \
S| N
o W | NP TR
I \Z N A
0.10 \/ ™~ |_
= %E%M
/‘
0.05 e
0 Supine| Stand | Step |Supine| Stand | Step |Supine| Stand| Step

Control Chronic hepatitis Liver cirrhosis

Fig. 8. The K, values in the control and liver
diseases in various postures.

HEWTHEM SR TH 2 T EhS, & 5ITIHmE z”{{
wentz. Table 21Tl ko V1ol -+ LR &
BN RO 2 & .

RS & B DIMEBNT DN TR BN
UIdEBEffic & b K 02 (03 2 RIE2AAICER L
T#HaBbe, Fig.8moeiwks., IEHWHIETCIZL L
fii> T EDBIN 2R TH, Iilw_u%fz; K., lioiE 5
o & &40 pattern ORAKIVATED ST,

I 5HIT,

IV. BERLIUEE

S LOMIELTIARERLEN Y L FL— v o RHHER
1, Rl e, FEUTKRIIMOIGEREIRE %2, [k
A SNz RI D6 i S5 7 & OEFRAFHEIC X
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DIRIAL TV S ETAHNZ2HTAEDTH S, 2D
M E UCOMMRES FFMLTRERETH S EH A
03, MEIZZOREIEERDLATH D, PPLAEL
ORI DITERITES T A IV U TARLEILS Y
4L, T, WREIBATH 3 & XIZER B O
WA HNENEVIRAZHLTWA. THITHT S
HEEOMEE Y FLr—2—D, LIihi- THlig
DINEEE RIS AR - TH Y, & 5 ITERCIE & 1R
FPEDI L 2 ZEICAN B 75 51, BIESDHDTEYIC
AFTE B B H50NL MAu THLDT, #lE
L) AHRHAIROKE & & B RIEEE S OMEN & ([
RIS b XD 280 E Kb s, ULk L, R
99AU & B UG M Te e EDM ML WA B85
WEENER D LTTTICDNWTHEATE ZDE S 278 b i,
DERBZENTE, IUTUL SRILICT BT ENT
ErLEAbNA. 36T, BlEEH s >DH 5 WU
AR E DOIFESHEA, 7 IS T 2RO FH NI
L OMTENLLEOMEII IR L, AT
il $2 C &L BB THAS.

LU, BHRICHBWTIE, ZOEGED) LD X5
ITAERS EORMEESEC h gL, i, KRR
plateau (2i%9 3 F TOREM (3043) Thid 5 WV Id kT T
MLl 2 C EDNEETH b, Dad & b ERHREGH
HNT OB R I — 5 E DR 2 R 12, Zh %255
T TIEBNLS B VIEEANLOD & 9 7288 s B & 4, %
DEI S & DR %2 W HERF X T plateau O
FTHEW TR E B2, [H— KN ToOFER R
O TN AT Ehdbb. 2T T, TTIT
I.5 itz c &K, MR LIcfilfFaaa 2 JLe
EUTERZT AT Lick b, fithad & & o
(LEEAR 2 M) EIC T A L D IKBDIZh I TH B, H
FITIZZ DL 3 BB E b 5F, & XITIFERR
BOSH» R EH b, T dd b OISO
» bEHNTz.

RIS HIT X b ZTopliftiz A5 &, Fig. 6, Table 2
WORT T L, BALICEsT 5 K [OBREEEN D51 1%
WEROEET® L 13T —HT 5. B L OO KL
[CDNWTUL, IEF TR TIRBAIY> 6 30T /5 5 & 22.4
WL L, Zns 15 B30 08 L T ML o
14.422 00 OFEE F TRIE T 5. 1EERFRRECIX, 72
BB A 720 h3, AL E T 5 KL 201348 - 15% ©
H Y, AITRICEIZIZR U 2733 R Tl
FD N TV ERP0OKE N, FHH TR BT

2 % 4 15 (1967)

BALHED —16%, HTiIizD UNIELT-8%Th 5.

FARAT N BB D K i 2 lhii LT A % & Fig. 7
DT EL, NIEEE SR RO I A EE LR DI
0D, ZR MR E R EOMICEHESsE2 b
S TIHBZTHIEMTH 5. T/8b5, Wb k(%
& o T b AT T 6 b 2o B e 2 /i g

3T, BT 1 2 BTGB BIRED §F5E 14, Bradley'® %
M EL, ZLADFEITL Y HFEAERIR » 7 — 7 vik%
JRANTHilebh TEz, 2O 30, i ShicWEiEh
{iZBS P, #5% ~—2, gilfld indocyanine green
TEMMcE b FNTHRIMTE WERESNE DT
& -1z, A, RIS X b, BFREROHIEIE X b
MIZii7sn s 2L 517 h, TTIRESOEL UL X
T3,

Ui UIghs s, AN AL E Dl s & o
TR 3510 A G SR B BED DFFEAZ, 2 DM )7 Ui
ML DAL E IO B s sh T
WHo Eibh 3.

192847 Bock & ' (3B 10D {0 (L & BT
B B0 E LT, IS BEGE B~ i 0D % db 1)
Tuwa. Wade & § 345U AR ASAHS LR oD g |-
MEREHZHE TN & 2IBATZEH Y H 5. L
» U, BRI O Mk A EE)C L H 521 % i
IT2WNWT, FICHEFRFCRTRENTONT, HED W7
1630 & —F LTy, Herric 519 35 & gfRushmer
b IINI R 2 D0 - TZJERT,  EBHING I P I SR~
MFRED 2B TV, F 1z, Sjostrend! | 3#HT)IC X
WU TR I B % 38 9 % O V3 IS AR A O 1l depots
L O SMENDZND T TH 5T ERIBATNE. —1,
Wade 51 |k 17 ) 51 A P IRG BELIROD I3 0D 45 7
Wb 2 Uz, $ 17z, Bishop 52020 | 3T B #IR
EFRRAEDUE 217780, BT 2 SO EE &
fpT & b BECHERD M F A MRS 3 5 © & 2RI,
T, Rowell 51 |1 indocyanine green %\, ZO
79 7 I v A& Y Arhic s B EEFO BT & %2
HE Utz ZORSEIGVEETRT &, LKiDestima-
ted hepatic blood flow (EHBF) % 1,614mi/min T
S 128, fi & OO )T 820~390ml /min. [T (R L
120 FT, DS EIIRF ARV L & A D TR HIED
HMT, B 45 & LT Master’s two step test Z /{0,
Z OO KO bl 211750, S T E AT
bIZE A LUV, HFRBITIZFN Wb %R U
TTEHE LTV,
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D FiC, VHOIHGEICONTIE Culbertson 5% 1%
75° DFEE TN > TWBN y RS ITN T - T8 AT
IMFHI S DD 3 5 & 2IFMERIR S 7 — 7 VIET
FEA LTz, ZOME & U TR PSR D SR O
Wlic X 2 0 & HEE LI,

P EOMFEOWETIE, Y EIEWS oo, dith
WIS TIREATH - THEHD N T L, iz, EH
MEWV-TEE IO F F UM O EE 211755 C &
& AVIZIEB A FTO B & D BT 51 2 Ik %2 Mol 3
BLETHA. ThoDfliyRREL, L ARSI
TOFFIHEEIRED T3z %2 11 & U T Lioo (RS R v
CFL—v e UIRERRRIEL, ZAUT X B AU 2
BIzOTH A, FERIFAERAEICBEL TTO L 5 /3l a
s, WEE L OVE L oS & (I s o b0
ML D 505, B LWEED M d 2 0 IEA 6 O
RO ZR, WHEATALhE, & 5N
AP, BRECERB AN A b E TRIEINS.

F12, FE O OMIKIEEO ER ST & 20N 5
T TEB A RGO IT ER T HED 25 B 150 fRIIE 421
EhizETd 5.

V. i L

hELEGR Y L — v 5 a3 (model NE-NE
35) ZHHFET AL EBIC, ThRESTAIIDDa VL
o b & BRL T & OHBSNT SRR % 75 5 T2
12T 5 L S ICEDIHE, VLD B VB TRO T L &
KB G BBl M 12 > W TR S5 L 9
AWMU AN, T8bb5,

1) Hi23% ¢ x2” Nal (Tl) % side-window T
JHW, ATEREES 2Rl d e sick b, #57
nRB/s R AR 2 VE D AT,

2)  ZORHEBO MWL B AF T d % 53, collimator
BrHoFAT ENRETH 2128, HREEINFRIZAH
T, WMEJ) RIEE) IKBRA»H B.

3) JNEYE, EEEALIXSBATSETIY, (KR
JNUTAEEITE 0SB E § 755 I
o> WHE B E) 2 S AN TR Z T O YRR & IR
MO E &L b, T E O L

xE

HUGR 2l d A C

LT & ¥, NS B UNT I A IR BT BROD (A}
At 2fr/s - 72,

4) R EREIISE, HEIT A T B, NS 126
S LTSRS, TG, ST A 6 ONTR I A 1T RO

Ky finidzhzcn, EREEEETO0.187+0.032, 0.145, &
0.040, 0.16--0.015/<%f L, fHEAFZEHETO. 183-20.023
0.156--0.036, 0.156--0.038, JIIgiZHFT0.122-1-0.031,
0.102-4-0.028, 0.112--0.018 & 75 b, JFRHZZEETIEASA
K e B IS DICIEETH - 12,

5 FHBBOERMNEBICL AL LERRDTAHS &,
FAL— T AIAD LR B X O =T TREAD Z 1Ud 2
nTh, EHEGEEET-—22.4%, —14.4%, EEHETET
—14.8%, —14.8%, [FHiZHIT —16.4%, —8.2% T
b Y, EHEHEES X O EZE R T E i e L b ar
NDRE X b & [ 2 i 2 @i,

AMHBRO TS, MWIEcY ) Tzt BE
TSR, PEEENEWRSERR, N ER, AR R O M 2 R
5. Fi, BREGHICEL ClBV o v AR
Wil R g, HOJE, MulmEcE#SS 2

INRIE KRB O CRENCEBT 5.
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Summary

Application of A Portable Scintlllation Detector to the Study
of Liver Circulation in Standing and Stepping Postures

Shoso Nakagawa and Akira Kinoshita

Department of Internal Medicine, Okayama University
Medical School, Okayama, Japan

For the purpose to determine the liver circulation
in upright posture as well as in stepping and walking
postures a new, portable scintillation detector has
been constructed. Such a detector has to be a small
and light one and also when attached to the body,
its relative position to the target organ, the liver,
should be stable. In this detector 1/2” ¢ x 2’7 Nal
(TI) crystal serves as the scintillator and the detector
itself is of the side - window type. As it is difficult
to attach a special collimator on the window, only a
hole is made in the lead shield. In order to obtain
the optimal collimation the area of the window is
made 223<22mm which is about one half the area of
the scintillator. The thickness of the lead shield is
2. lem, which has the shielding effect of 1/10° to the
energy of the most frequently used isotopes like
8Au and I.  Although the isorespoose curve is
flattened and the resolution limited, there occurs no
appreciable deviation in the position relation between
the detector and the target organ. To make the
detector smaller, the preamplifier is attached on the
outside of the detector. A corset is devised to make
As the

apparatus weighs 3 kg, a special care is given to its

readily attachable to the body surface.

design of construction as well as to its corset attach-
ment so that it will be attached to the body surface
in a stable relative position. As a step toward this
purpose, an attempt has been made to stabilize the

relative position of the target organ and the detector

by adjusting the position of the detector in accordance
with the liver movement which is caused by the
changing of postures from supine to upright. This
is accomplished by drawing a picture of the relative
position of the apparatus to the liver on the skin of
the thoraco - abdominal region under the visual X -ray
observation.

For the clinical application of this apparatus, 13
volunteer students served as normal control group,
and 7 chronic hepatitis and 12 liver cirrhosis patients
as the liver disease group. With these subjects in
the supine, standing and sepping postuers, the liver
uptake curves of %*Au - colloid were drawn, and from
these curves the liver accumulation coefficients (ki)
were calculated. In the normal contral group ki,
values in the three postures were found to be 0.187
0. 032, 0.145-+-0.040, and 0.160--0.015 respectively ;
in the chronic hepatitis group the respective values
were 0.183-0.023, 0.156 £0.036, and 0.156+0.038:
and in the liver cirrhosis group 0.1224-0.031, 0.120
1-0. 028, and 0.112+0.018. In the liver cirrhosis the
ki, values were found to be significantly lower than
the other two groups in all the postuers. Further, in
general the ki, values have been found to diminish as
the person changes his posture from the supine to
the standing, and these values tend to increase slightly
by the changing postuer from supine to standing,

approaching close to those in the supine posture.
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