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EXOEEIE 2 BHRZES

‘Nulsen & "»KEEEBREOMEH ik + NEH IR«
BET IRFEEEHE L TLURFHEPEBORRE T
kML Eh, SETRNE-LEERHTCNE-EES
AP TE £ DIKTRE OB IC S DA IHEIT S AT L
5. Lo LEREHOMBREE I 3L OAMHENS
HEETEL I ExHOATVAYY, T EOH
ETRIME-LEERHRD 4 ~ 47 %, ME-EEGS
HWHRD 46 ~ 18 %M orODREERTEERES I T
W 56)7)\4"5“7].

WREIHED > bR GHENE L O IR EHEEOER
BETH L, RRAOABNWEINERS h3BAME
V. EBEESEL S LR EEEAEEERE
FABD, FERDE->ZDLEVWHIbH 22 Fi
BREAEFLEER & FER LR 3o ERTEL 3
todd, HEARTHEITAESEEEO S WERIKE
HREHERE NS,

EFT#BsALTWBEEED reservoir *
flushing valve 248 L T EBBEELHET 5 Hik
BELBETH2, HESKRBELC L b5
220 Woodford N3 IEETRELHEL B A
BEPEAEELE LTV, EELHELES
KHBRAEEITECELWEHE L TWS . §EHE,
MMs 20 EHEM X BEEIRIF I EOTE
HOBRETH BN, T oBohaEREEINT
WAL CT 24 ¢ v BNEIEA SRS B WHILE
HRBOEBIBIFEEI SN BN, NEHLALRTE
S EAOFMIEHETH 2. v -2 735 7 4

—~OBER(F Y 77 —EOME b H 5 HHARY
AL WA T &40, infusion test & %24 B8 @@ IR
BOFMHAVLONTWASARBEREL LTRA

- BRTETEEBWAET2EL,

LTHRELE.

[[E ThH B, SRR EREIcEALT XEEE
EWRAFGHER, BWER O LR O IKEESE BRI E
NELDESBREHUBREEL NI LN FRER
B2 KT I EREE DA RO B & H
HETHEL0bhTVAY, GBREBNONESEERG
EEMRERE TS 3.

BEFMEHRE LT}, 8 bETRESME:
FEAL BT R G o I b B B 00 3 ResE e
S ORI BRI R T 2 Hikhi s B, B
FAZEERAI BT SR
HTHHREEET 5. —7%, DiChiro 53" E%KE
PUC TSR R A L TERIE £ 1815 5 Hik%
HELTLE., CoFERBED A Y <414 5 DER
& DEREICEBEEO SO ERMBBOND I &N
BahTuw i

CONEDEHMW I MM HELL +GREO
reservoir PICIEA L, GO EBKEDBE L,
S S ICEREBENONERK O LMK ETORELE
BRI IES 25527 » v P A ERTRET
L. ERICANOEREMEZRN T2 &TH 5.

Lo S i
L 772 FLEBHE
ZEESHOGHREZESERLa TV 3, 2RA
FEZEABERE S SREMAEMBRBETERLT
W % Pudenz
Rickham reservoir*” ic>\WTEERL /2.
BB OFES S 0.
COFRBICTRALN 4 H& 5. #HHEE reservoir ¥
IIERLTEY, NLMNTES 5.

12mm  reservoir? & standard
Pudenz reservoir i

reservoir D& &

Radionuclide study on evaluation of the flow rate and patency of the cerebrospinal

fluid shunt.

Toshio Maeda, Department of Nucledr Medicine (Director : Prof. K.

Hishada)., School of Medicine, Kanazawa University.
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120.34mlTH B (X1).

Rickham reservoir I @@ AN & FRHOD N &
£ 1 AH 20, HiEHEEEIIZ W, reservoir O &
Bz 0.13nTHBE (K2).

reservoir & & A 4 % B4 i R 3 5 13 °% Te-
technetium pertechnetate (Bl F9"TcO; s88T) %
A\,

SHEBNZERTAI LTI viEK I, 5% A
ME7V7 I vERBEAEBAEEKRKTHBRRL
95mg/dl 5 5 5.000mg/dl & THRESFIBEEICESR L
fo.

EAE A OB FAE 3 Harvard Apparatus
Company % 2200 series infusion-withdrawal
pump & 50 ml B-D Yale glass syringe 2@ L 7-.
e 0.0094ml / D5 0.94nl / 53 F TERIENICE
fbxd/.

HIEZE L4 »<vH 2 5 (Picker Dyna Camera
2C) Z{ERL k.

0. 772FLERFE

infusion pump TEREKA EHEBRNIC —EEEF
THRAGHER L, 50 ~ 100uCi @ **"TcOs % 26 ' — ¥
DS T reservoir MICEAT 2 . EABERBICH ~
< H A 5 ORLGEEE reservoir BB E L B O
HAHED (L% time-activity BigR & L TH# 10 58
T 5. BNt time-activity BHER & b . reser-
voir I " TcOy hs e 2 B:f (hstkE 20 75 v

Pudenz reservoir

A B C
——ed B

o
Ny

E1 A B, C i3 *TcO: ik AL

2 HEE) & RHRIERR (RR) oBBERD L.

reservoir ~NEAT 3% TcO; D&, EAWAL &
KU WEPOTALTI VBELSOBBLREL
f=.

. BRPRICA Oxt%

Pudenz £ & % 3 \» |2 Rickham reservoir &
Holter #ic & 2 T LEEHKIE S 2 W I3EE-IE 1t
M EET 2 BELMRELE L. 19748, 5 1978
FEDHERMIICHEITLAZ UFloRED S B, time-
activity BEME SN T8 Bl >WTBRE L 12 (&
).

V. BERICRAOHZ -

WHE O reservoir AL THEL, B EHE
L+2HEET 5. REBEIMCEEMC I Ve 2Lk
#¥nTcOs D 0.05 nl (gL 50 ~ 100uCi TH4T
HB) EREMNC 2T ¥ — S DEE8F T reservoir A
WEATS. FAEBIL Y v <22 50RHESE%
reservoir Al fIE S 2 £ 5 IKEE L . HsThE
INTIVREEFAF-FTLa—-¥ (VTIR) hav
Ea— 21 #9 10 53 REE0ET 5 L RISE IR BARL & SRRr TFF
A eI

REEEs ) 75 v 2 EEHR LS, GEEE, KRS 3
WREEO Yy F 7 s rEBRBT S, B LTHER
RIS TeO N WIBS 12 i, 21 # — v o #t
EAHF 7 HEBTE8 T reservoir S & BB B Hs 0% 3
BREAE I L EBRET 5. KT [FREMIEA BB L 12

Rickham reservoir

wllxac
|

B2 A BC & *TcO: OFEASN
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WEREEE , B ATELIBABEREEAEKE
LOnlBEAL T, reservoir Bd*™"TcOs A5k B Al
KELWRS N0 EI D2 HE~E, oG LRERIC
B EH 2 0 ERD v v 7 7 & 2 EIRET 3.

—EOREBET LS, VTIRSB Wi 3 v E -
~ §H 59 TcO; EABHROBAELE L, reservoir
BRICBILMRREREL T 10 WE D time-activity g
WEiB2. COBBRENMETL, reservoirm s 0
BERES U 75 v RRH (T1/2) 23k», dko v
7 ¥ P AERTELRTIRA LEHIENO KN ESEIK
R (F) 2584 5.

Pudenz reservoir :
0.087

Rickham reservoir :
+0.019

logioF =—1.31logiwo Tin +

logioF = — 1.8 10og10 T

14 %

[. 7y ok

RELHSEES Y 75 v 2 ERBOMKRER2EE
3ICRY (F&2, 3). EAMBRIE Pudenz reservoir
T2 0.05m & 0.1 nl, Rickham reservoir T it
0.025ml & 0.05mbic L THEF L 7 4% time-activity
BRICEBES L Eh - 1. time-activity BH & 3
& Pudenz reservoir Tt 0.047 nl /S Ll E (X
3). Rickham reservoir T4 0.023 nl /5L LD

I 2 M OISR A R L 12 .

2@&%%Ltﬁm&mﬁMyﬁﬁ@%M®m@m
HHEEZ U 75 ¥ 2B (T,,) & HE (F) DA% (R
4L EODEH) @2 Y75y 20EER (K4, /5
DERA) LE3IF—HKL BAXEF = AV =
(0.693/Tin)Veh ¥ ot Y 75 v 2t
DIEETHD , VRIBERTH 5. 2% b Pudenz
reservoir TN EMM 0.4 nl TH b, F =
0.693/Ti2 x 0.34 - logioF = ~ logioTie ~ (.63
L0, Rickham reservoir TixAAREM0.13 0T
» D, F = 0.6093/Ti;z x 0.13 - logwF = -
logioTw, - 1.0&43. 7075 vz0BEiIHoRE
EBFR BN S & b BB L. MBS Pudenz
resevoir T (& 0.471 ol / 4 LI L. Rickham
reservoir T 0.236 ml /LI 2L B 1o %
B OBHTEPC RO ERBAE L TE B h o
(%2, 3).

B2MEOBUE s ) 75 v 2R L HBOMER
B E—H LA, - 2. Pudenz reservoir T iz
logicF = - 1.3 logw Tz + 0.087 (K4 DEHEB)
LY, REMIEFS->% 13- 1.3 logwTis — 0.016 =
logioF = - 1.3logwTi, + 0.16 & # -
7z. Rickham reservoir © & logiwF = -
1.8 logioTiz + 0.019 (KI5 OEMB) &b, £
P o->%-1.91logeTie - 0.12 < logioF < -

£ 1 RENR BREEH
. Pudenz % & Rickham-Holter* & "
fzE — R  ME-ORF | ME-ERE | KE-UF
95 K K B IE 7 3 4 1 15
BREAEE
< b BT H Mm% 9 1 9 19
b o i 1 e £ 4 4 8
Bl B 26 1R 9 9
et IR B 12 2 2
1 R % 20 1 5 26
ISR 3 3
D DOER 2" 2
& Bl 53 5 25 1 7

* Rickham reservoir iz Holter valve ¥ && L 7- %8

** 14013 leukodystrophy, ft1d 1Bt EETEE
T IZDSB 6 IEBEOBE REREBOEHTRD LD time-activity BRSNS T DT

RN ORI & L,
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1.81ogioTiz + 0.076 &1 - 7.
EREBNETIERTAKICTL T I v EMA B &
time-activity BHROE | HoREks S ER L
RS, E2HEOBUREEZ ) TS v A RRIRREEES
gum-7fo (F4). 707 viBEAE 100mgr/dl & L
FEO, BAORBICBIAE2HDO 7Y 75 v 2¥
B (ES5) 3. BEKEFRLTELME (F2. 3) &

7 BEN 1,000me/dl LlE, 530 TEEMN
0.94nl /OB TcOi DIREALT NTHE ]
HPCRNES DR 2BORTRRHE TS - 2.

BEERISAEC (2 reservoir AIC®™TcO1r AL TH
SREMIEE CIc B DO ET L HE L HIRAIE
ENBVWEEAONSE, Litd- CTHEERIEATIRE?
H» o F & T, 0R(K4, 50EEB 2HY

+{(—% L. L»L Rickham reservoir T3 7 v THEBFE2RpD22Lic L1z,
2 Pudenzreservoir IZ5 172 HE L METREY U 7 5 > A LA
Radioactivity Clearance Half-times at Each Injected
Flow Rate | Injected Duration of Locations (min)
Volume | First Segment] First Segment Second Segment
(ml/min) (ml) (min)
A B C A B C
0.0236 0.05 19 20 20
+0.0018 0.10 16 18 21 21 (sigle exponential)
0.0471 0.05 6.7 75 7.0 13 15 16
+0.0034 0.10 3.0 5.2 5.2 6.5 11 12 12
0.094 0.05 3.3 2.8 3.2 6.2 6.7 7.8
+0.007 0.10 1.0 33 2.8 3.0 8.2 7.7 7.5
0.236 0.05 2.0 1.5 1.8 4.2 3.0 3.3
+0.018 0.10 0.7 1.5 1.3 1.8 3.0 3.7 3.5
0.471 0.05 1.9 1.9 2.2
. +0.038 0.10 very short very short 2.3 2.3 2.3
0.94 0.05 1.2 1.3 L5
+0.07 0.10 very short very short 1.0 14 1.5

A, B, C i3 *"TcOqs 0 reservoir ~AOEAMIEERT 2 (1 2MH),

%3 Rickham reservoir IC 5} 2 Hi& L ETEEY ) 7 7 > A EHHA
Radioactivity Clearance Half-times at Eeach Injected
Flow Rate| Injected |Duration of Location _ (min)
Volume |First Segment First Segment Second Segment
(ml/min) (ml) (min)
A B Cc A B C
0.0094 0.025 13.8  12.1  13.7 , _
%0.0007 0.050 16 11.0 15.1 14.3 (single exponential)
0.0236 0.025 4.0 4.0 3.7 7.0 8.8 8.7
+£0.0018 0.050 2.5 3.7 4.2 3.5 7.8 9.2 7.5
0.0471 0.025 2.0 2.0 2.6 5.5 5.2 5.8
£0.0034 0.050 1.7 2.0 2.0 2.2 6.0 5.3 5.7
0.094 0.025 ) 1.3 1.2 1.3 3.3 3.8 4.3
+0.007 0.050 0.8 1.2 1.0 1.2 3.2 4.0 3.5
0.236 0.025 2.4 2.7 2.4
+0.018 0.050 0.7 very short 2.3 2.3 2.2
0.471 0.025 1.5 1.7 1.5
+0.038 0.050 0.3 very short 1.7 1.7 1.5
0.94 0.025 1.0 1.1 1.0
£0.07 0.050 very short very short 1.1 1.0 1.1

A, B, C 13 ¥ TcOf 0 reservoir ADEALE 2T T (2 £2H)
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i F 3 B

[ R 01 A—
5 10 min. =
3 time activity Eﬁﬁ@ 2 *E’I’EE T 1 T 1 g 1 l|l1I0 [ T ISI0 i

Pudenz reservoir, F=0.236ml/4, A#KE0.10

ml/4, EABRAIZER 1 DA, B14HE0 T1/2=1.5%,

E2MDTL/2=3.05r, 8 1 FHORREMIZF0.75 5 Rickham reservoir OFE & HMEHEEZ VTS5
A RO ER

BESARZ Y75 AERR (F 0693y | s

KERED Y 75 2 RHHHEA( T1/2)

T1/2
0.13ml) ofE
mi 7] B 7V 75 AROE 10 T1/2 OFHE
i BERBIR7 V7 7 AHBROE 2180 T1/2 ¢HY
10 logy, F=—1.8 logi T1/2+0.019 OEMEERT

il

4 BEREOTNTIVBELEIHD
HEEEZ ) 7 5 > R

]

| * (FE 1 0.236ml/4>)
m B HEHHES V) 7 5 > R AR ()
2 Bho Pudenz Rickham
E E lg% 25/51 reservoir reservoir
] 0 3.3 2.2
7 A— 25 3.7 2.3
] 50 3.2 2.3
T T T TTTI LI S o 100 3.3 2.3
1 5 10 50 min 0
HAEES U TS RREMK T1/2) 250 3.2 2.
. 500 3.5 2.1
4 Pudenz reservoir OB & HEEEZ VTS5 v
A R EA O B 1,000 3.2 2.0
EHRAEZ )7 7> ABRHR (Fzgl‘j—f Vi vz 5,000 3.3 2.7
0,34ml) 20} * Rickham reservoir TI3 77 3 »EEH 1,000
B 7 V77 AHBROE 1o T1/2 oFHE mg/dl Ll_Fi2 72 3 & reservoir Py 99 TcO% i3 8
EMBIXZ V7 7 v AHBROE 21D T1/2 THD 1ESIZIE L A PTNE S 7208 2 HOKEHEY

logwF=—1.3log, T1/2-+0.087 DOREHR%ETRT U7 5 REEEOREIERETH > 72,
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1. BRERICAOESR

18PIOERERE ICTRT (£6). LEPEERE
TIREMIORE L M HEFTL 1 - 72

1. SRR TR

1) #v5# 7+ bEFR

R OEBEE O 12 WHITIE, reservoir N
B0TcOx 23T AP KAl Nz (K6, 7D a).
EANDEBDO Y77 4 b INE-LEEREBEEY
BEITIRMAIT A - 72" TcO7 i & b ERIRAAE + H
L(KI6 b)) ME-RIEGREL-E T 20 TREER
e SR ICHEBL U 722" TeOr 2 8E L - (7 @ b).

#£5 WMBLE2HOBEEZ V7 50 R LM
(EFWEDT N7 3 B 100mg/dl)

BEIREZ U 7 5 > BB (45
iR o Pudenz Rickham
| ml/5y reservoir reservoir
0.0094 ‘ 15.0
0.0236 18 8.3
0.0471 10 5.7
0.094 7.5 4.2
0.236 3.3 2.3
0.471 2.2 1.3
0.94 1.3 HIETRE
ZZTHEONIMEREYZ V75 v AR

BERNFEEATHZ K2, 3SOBRELIFIZ—H
LTwn3,

*EALROTCO B 1A IE LA TR
EEL DB 2HONTEIRETH - 7,

2) B~ ToRBOZEL

time-activity #i4R13 IE3BEBMI LD 2R L 72(X
6. Tdc).

BAGL 54 1], Af7 38 @D &F 92 EAIE L niERE R
TISARY (R 7). time-activity ghihs 1 OIS
BEERLID65E (T1%) 7. 2055 14
PUIBAMIT OB 0.01 0l / DEATFTH - 1255, 26
AT 0.10n /B EDENERL 72 BT 2
CHMIC, B2V RBHTHELO"TO HENRE

b, time-activity BiE A 2 ~ 3 4 LI o back

ground {EZ TP L7ofld LDy — & L
THEL o B HEOEREAMETRL L0’ 27 £1( 29
%) Bot. H8IcaoNB LS E | HOMENE
2L D WEIREMIT 0 HB 0, 2055 1 #
PARE 1 BOKBIR0.0lal /DL TFTh-1.82
HORBHE 1L DR OPIIBALT 7 5. S84
T 10#lEH - 1.

N5 OERE—EAT b ERER o KERT
BOBTIPIBEET L EERLTVS.

3) BALIc X A HBOE

BARL & AT DRRE A T8 - 1 38 FITHALIC & 3
Boamd Ui (K9). BR%EORBERL 26
RERAHRBRTHE L. 38Flh 5 FloRB AL D
B3MKThH -7z, M0 3 FIBMIE VAT TRE 0
WARE S - o BAMIOWBESIcL D 0.0l nl /5
UF»5066n/ 2ETREo20WTBh—FDHEHA
BBRD N, - —HUNTORERLH0.10 nl
SRR ERERL I i UAlRBTOBAHERIE 1.0
ol RP EERRL.

ChoDERIT, EREBRONERRRR AL
FOEMRL. —BIcBAIDIE S BEENE VI EER

#6 BREFER MEDH

iR RS % H L
= =« o |3 5[1%[5 53%
Pudenz reservoir

e — BEIESE AR G 12 20 9 10 51

iz — B R AE R 1 3 1 5
HoRT e

i — PRI AE R 3 14 3 1 21

B — LB AR RS 1 1

& 1 16 38 12 12 78
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LTW3. SR EHE IS and . SESEKOBEAICL 2
FEFEDILE VO THEEER Y. MBELEEREEE BEORLBEZRO v v 7 7 2 b I2IEREAE BIFICHE L
R E GRS T O LLERET LT e b 1ah - 12 .
2. GRS AR 1B SETHMBOEETH D, BEX reser-
RIS HEEEREER X 24 FlH » 12 (R 8). voir DIEEZC DRLITHES Z&ickh BRIE L 4
1) PRRIBAE (NEEHEEER 3 H1) B, Mo 2P RKEBERETH - /2.
reservoir & ¥ bHNEBEQTORAEIZ I FiIH ~72. 2) IEEERIRRE (NEBHEBERED 5H)
THhOEEDLHEMIOBREL b TRbir-1. B reservoir & » AT ORRAEIZ SHld 7. B

MeoFERIZ0.01nl /LI T TH b, reservoir » MTORBER OO0l ol  SUTTH D, SHIILED

Mg d d yanann

Uigod e
196 AYeE— LR RS R AT BI7 W% — AR B S B AP
2) EAEBOTRS > F 7 4 b a) HAEKROBERS > F 7+ b
b) W0FROEE > 77 4 | b) L05%DME > F 7 4 b

¢) reservoir ¥ReD time-activity ghifg ¢) reservoir ER¢ time-activity fiiR
o y




COUNTS

M BB AR B D WL I & 5

7 REAER R B0 IE]— b T 00 i
BoE B K
% om (Fmiys) B | %
L2 )75 %
F=0.01 14* 0
0.01<F<1.0 23 19
1.0sF 0 9
LRV T I R
BI1HOF <FE2MDF 10%* 0
BIHOF>$E280F 7 10
& it 54 38

*

Z D14BE L BIAAT T 0.1ml/S B E o BiF#4
nERLT,

D106 9 B 1 FHOFREE 0.01ml/S 0T
THo7,

SUPINE POSITION

Ll gt et i L1l
5 10 15
MIN

8 Rickham reservoir &
BAML Tk 3O ERL T b,

I B Y B HE SRR 3T 375

MEGITL > 2 WHEBE 001l " SLUTFTTSH -
f2. reservoir » o ONERKREI RBIFTH - 12
DO UIRBERD v v 3 7 4 P BEREAEEE
M=E & 48 L 7= ([0 10 ). Pudenz reservoir & ¥ i
MiEREaBET 2 bnbodF 0L d HHITIHNE
AR L 7.

3PN BRI E 5 1, ftho 2 BILEGRRIREE D
kD # A< £ 0 shunt independent 73 {81k i 7K S E
LEMrani.

3) MEEENT oI EIEE (NEEREEHREED 5 #)

IEREIH T2 " TcOr DILEFEE 2R L f- b 5 FlH »
fo. 2@5 5 3 HEEAMIS B0 2B TRBBIK DR
NERLAD, BHO Y57 4 I TcO; DR %
fr@ERLi. ho 2FEMEoRELATES, B
fLomBEE 0l DU FEFRL LKL
. reservoir o TcO; £#ELH L 72 BIEE O
YFEZ7 A bERBLALLECAIEERCREFEETL

SITTING POSITION

x103
3 -

T Imin

-

Lt

COUNTS
o
&
i

1

A

- R
N
W
F ) .
1.} ™=
@ b=
2 NP

IN

Holter valve = & 2 W% — MIMERTIERE O AL R IFH

MEIZE 1482%0.01ml/53 0T, BB 240 (A) #30.023ml/ 43, 5 3454%0.099ml/5>Ch 3
WA TR IHEORNEZRLTHE D HEIR0.40ml/53TH 2.

EEg I time-activity g Td b, TERIL,

ENERFMBERRLLODOTHS.
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m'/mi"aﬁu am
1.0leeel _oe lem
£ 05 B9 B & (i) sk b
N e s 0 o BHEED 7 ) 75 > R &R LB RATREE Y
i ° up/® B
..l.. =
04 B, [J: Pudenz reservoir:
@, O : Rickham reservoir;
; B, ®:jus s,
0.05 i O, O WE - LEEks
0.01
00T 005 01 05 1.0 mi/min
BA
£ 8 EREEREE]
S W (m/S) | s | gl
j ; B | EREO oo
E Bl 4 B ® & T B ﬁ%ﬁ P Ry SR R Hoox
M.S.| 63 | <oBETFam | P(V-P) | <0.01 BEITETHE | SOUHIEE | AR
K.T.| 5 | B M % | P(V-P) | <001 malrage | 5O
K.D.| 56 | v & % P(V—-P) <0.01 G NN
H.G*| 1 | %£K#ASEE |R-H(V-P) | <0.01 E % %}Q%‘Hﬁ'z YRR
S.AY| 5 | # B % | P(V-P) | <0.01 E ¥ nggmz@
M.N*| 41 | <HBETHIM | P(V-P) | <0.01 | <0.01 | I % |Litor,
G.H™ 43 < bETHIm P(V-P) <0.01 <0.01 T
S.N™ 29 | ¥ BE % | P(V-P) <0.01 <0.01 E B
K.N*| 8 | &K#AEE | P(V-P) | <0.01 E ¥ | 2O | B
AEl 8| A k| P(v-P) | <00 [om052 | E g |BEREL)\EE
KM 1 |8 B % | P(V-P) | 0-0.06 E % |HEERL
A 1 "k P(V—P) | <0.01 E o | %
K.D*| 5 | B B # | P(V—P) 0.50 E %
R.0T| § | ®FRMbkmE | P(V-P) | 0~0.19] >10 | E g |ZEBLE| LEWEE
H.It| 3 | Xik®E |R-H(V-P) <0.01 E % | BTN quamn
M.N. |3 » A| %F#KEE | R-H(V-P) | <0.01 E ¥ | 2P | %O
H.Y? |22 A %REASE | P(V-P) | <0.01 E g | EORIEE | EEL.
K.M?* 1 OB % P(V—-P) <0.01 <0.01 EE
M.H*| 13 | % B % | P(V-P) | <0.01 | <0.01 | F %
KK 12 | 8 % % % |R-H(V-P)| <0.01 | <0.01 | F #
S.Y” 25 | E® R B | P(V-P) | <0.01 | <0.01 | F #
S.N* 29 | B4 EE % | P(V-P) | <0.01 | <0.01 | F %
B E*| 29 I B k| <0.01 | <0.01 | F
B £ 29 G B k| <001 | <0.01 | FE %

FHEBEDFEEDOTEE TP 1 Pudenz reservoir, R—H i3 Rickham reservoir |

Z Holter valve & L3

V—P i -REEGERE, VA RiNE - DEESREERT 2, ﬁ*%coiéﬁf <0.01 iz 0.0lml/53 A F,
>1.0 i 1.0ml/4 A E &2k ¥ 3,

* ENOES I REREEBEOBREN L 5 U1,
** EIOHEFiE shunt independent DIREE L 2T & 17z,
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t- (R 11).

4) LEREBEE (MBLEEEEO 1H)

2 OIERIZBARL TRIBRMI SR 2 TR L 12 SR LIc 4
% & reservoir RO " TcO; MM Icimh £ - -
(FEWR1.0nl SLLE). v v 57 4+ b ZREEG%E
BE LK, SR OBRCERTESERLERT
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a),b) BAAIE:4:h7od time-activity ghfR, 2 U 7 3 > A LRS00 ETH » FiE I

0.01ml/ZLUTTHS .

c).d) HORUBFROERL RO v 57 4 b

R EHET 2P TILE 5T 3.
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reservoir ISTEA L 129" TcO, AN 1 iimd 2 &
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BECRAL.: FRERTIZ EAKEXN0.05nl08S
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FE L h -,

SEEA L 722" TeO: 4R SemsEiz 6 R8T &
BT LD 5. 110 SO RIERS O BEHHEREE 3
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ld. reservoir A @ tracer »5 ¥4 1o @b 4 3 B B
(T ZBNITEBICF=(0.693/T\)VTIHETE
W L LI OXMEATE BEME, tracer H5E
KTREESNTOR T @ S0, ¥ Tc0; o
reservoir»u® s 1 735 v = (4, Touya &0
ETORENTL AL, BRA—ETH 288HED
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a)g.(l

(S S TN TR T T
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TEIZ0.01ml/ ST TH » 72 3B T PR I3 5
#I0.01ml/S3 BT Th b, #0#%0.52ml/45 L iz -
fo. ERTRERRIE L.
c) BEOY >+ 7 4 b ZEBENTD *TcOr 0
AR %Ry,

fEﬁEﬁﬁ’a’:ﬁﬁ?. BIED T, & F oK EARL
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B0 BEEEZRYT. ®"TcO; DEKEBE~DRE ;3
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RN S B sEL NS,

MERREREEOL S LB EOR Ay
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1HeBEARL LS %+ 2075 5
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BBEBLND -1 & bIEABOERANS AL SN
TWaleHEEL OGNS, L LEASA-9"TO;
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W THAHT 2 hREBTFDCD, 7Y 753
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Db RE<CHLEEEZ SN B, & H Pudenz
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0.0094nl /3DOEED 2 Y 735 v 2ahiss | HETS
SlDIR DL LBEVRATRIBEENSZ VS,
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WRERCE-TWw3kbdeEi o N5, Pudenz
reservoir D 2O T, L FOBME LB AL L &
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bELBEERBUELZDTHAS. £/ AP &
30 PP 3 BEBEORRLFEERETLELT B T &
BFEENBZY, LLtoEAEEBT L LELOREME
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Abstract In neurosurgical practice cerebrospinal fluid (CSF) shunts have been used in the
treatment of hydrocephalus. Since various problems can occur after a shunt installation, it would
be helpful if CSF flow rates through the implanted shunt and shunt patency could be determined.

In this paper, the assessment of fluid flow through a Pudenz system or a Rickham reservoir
with Holter valve was investigated using radioactive tracer.

Approximately 50—100 £Ci of %"TcQ,” was injected ihto the reservoir, and the time-activity
curve on the area of the reservoir was recorded with a gamma camera.

In phantom experiments, the relationships between radioactivity clearance half times (T1/2)
and corresponding flow rates (F), which were determined by an infusion pump, were obtained.
The time-activity curve showed double exponentials. In each reservoir the relationship between F

0.693
T1/2 7

where V is the volume of the reservoir. On the other hand, the relationships of the second com-
ponent were log,cF=—1.3 logic T1/2 + 0.087 and logiF=—1.8 logiec T1/2 + 0.019 in a Pudenz
12mm and a standard Rickham reservoir, respectively. Difference in injection volume, location of

and T1/2 of the first component was idential with the clearance formula, which is F=

injection and concentration of albumin in the perfusion fluid did not have any significant effect
on the T1/2 of the second component. The duration of the first component was too short to
record in clinical practice, so that the equations obtained from the second component was
practical.

In clinical studies, the CSF flow rate was changeable dependent on the examined position and
time. They showed various flow rates in a supine position. In a sitting position they showed
larger flow rates than those of the supine position, and they were more than 0.1 ml/min.

The CSF aspiration from the reservoir was not possible in the case of proximal obstruction.
The scintiphoto showed ventricle but not the distal end of the shunt after flushing in the case of
the distal obstruction. The abnormal pooling of radioactivity at the peritoneal or atrial end of the
shunt tube indicated the damaged CSF diffusion due to cyst formation or partial obstruction.
One patient showed CSF leakage from the shunt tube and pooling under the skin, which was
detected by scintiphoto. In some cases, the time-activity curve did not show any flow but the
scintiphoto showed no obstruction of the shunt. The closing pressure of the system might be
improperly high in these patients.



