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Kuniaki MATSUMORI
Department of Neurosurgery (Director: Professor Koichi KITAMURA),
Neurological Institute, Tokyo Women’s Medical College

1) Radioisotope ventricular clearance test was performed on 35 infants and children {microcephalus
14 cases, hydrocephalus 17 and control 4) to study the circulatory dynamics of the cerebrospinal fluid.

The procedure was as followings: Radioisotopes (**9Yb-DTPA 200 uCi, !!In-DTPA 100 n.Ci,
99mTc-pertechnetate 300-700 pCi) were injected percutaneously into the anterior horn of the lateral
ventricle through the large fontanele. RI counts on the head were recorded with Anger-camera videotape
recorder for one hour in lateral view. Playing back the tape, the region of interest (ROI) was settled in
the cisterna magna and in the anterior horn with an image scope, and the changes of RI activity in each
ROI were recorded with a two-pen type recorder.

The clearance value was 73.74-1.26%, in 4 control cases. Control RI clearance curve of the ventricle
simulated descending exponential curve. This exponential curve seemed to show cerebrospinal fluid
long term net movement in the vetricular system.

RI accumulation curve in the ROI of the citerna magna showed a ascending exponential curve with
their different conponents. The first phase of the curve is an ascending part of 16-20 minutes, the second
phase is a span of plateau, followed by third phase of decreasing part. The third phase indicated an
existence of active CSF flow from cisterna magna to peripheral cisterns.

2) 'The microcephalus were classified into primary (P.M.) and secondary (S.M.) type according to family
history, developmental early history (including pre-, peri-, and post-natal history) and present illness.

RI ventricular clearance curve in P.M. was similar to control curve, but clearance value was far
higher (84.144.39%). In S.M. cases, clearance value was lower than control (50.94+5.68%,).

This RI ventricular clearance test could be considered a useful examination to classify microcephaly.
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3) Among children with a large head, there are those whose head circumferences are at around the upper
limit of the normal range and who have neither neurological symptomes nor sign of increased intracranial
pressure. This particular condition was advocated as the mild and slowly progressive hydrocephalus
(S.P.H.) by Schick and Matson. In the present study this pathologic condition was investigated both
from a clinical aspect and from an aspect of circulatory dynamics of C.S.F.

The subjects used in this study were 11 children ranging from 3 months to 7 years in age. Six out of
these were 6-10 months in age. Five of these had a slight degree of mental retardation and ﬁve congenital
malformation. - Six children who had been considered to be normal in intellectual faculties at the first
clinical examination and did not show any mental deterioration during the follow-up period of 6 months
to 2 years and a half. Invariably in all cases there was a symmetrical enlargement of the ventricles with
Evans’ index 0.324-0.028, a value which was smaller than in progressive hydrocephalus.

The RI ventricular clearance test was performed in S.P.H. The results indicated that the clearance
value was 39.62+4-6.209, which is far higher than 0-209, of progressive hydrocephalus and comparable
to a value of arrested communicating hydrocephalus of 31.851-4.85%,.

On RI cisternography arrested communicating hydrocephalus show an evident ventricular reflux,
whereas S.P.H. presented no ventricular reflux, if any, a minimal degree of reflux.

The transfer of intraventricular RI into the circulating blood delayed in active hydrocephalus, whereas
it was nearly normal in S.P.H.

From these investigation it was confirmed that S.P.H. had such a pathological C.S.F. flow a3 in active
hydrocephalus, however, abnormality of C.S.F. flow was minor in S.P.H:

There was no cases of S.P.H. having mental deterioration caused immediately by hydrocephalus.

One must therefore meticulous in making a patient with S.P.H. undergo a shunt operation.
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Fig. 1 Rl-ventricular clearance curve and accumulation curve (cisterna magna) Normal

pattern in a control case.
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Table 1 RI Ventricular clearance and half time in 13 cases (microcephalus)

Case Sex| y.m| Type Eﬁ}f time EX&‘(‘,S gfl(r(]:(;:c:?r)gf' (%%Hs%

1Y.Y. |8 |40 {p.M| 14 0.45 | 40:0-2B=1 100

2S.M. |5 |18]|s.M| 4 035 | 45720~ 220

3H.M. | 8 !20|P.M| 2 0.25 | 46.5—2D=| 150

4Y.S. 16 |20 |S.M| 60 0.3 | 42.0—3D 120

5N.M. | 2 |20 P.M| 14 0.29 | %5721 220

6 AN. | 2 | 60 |S.M| 56 0.30 | 48.0—2D=, 150

78.K. |3 | 40]|s.M| & 0.3 | 4.0—3D 150

8 T.T. | 3 | 2.0 |S.M| 60 0.32 | 42.0—-3D 140

9F.S. |8 |11|S.M| 70 0.63 | 41.7—3D 180

10Y.H [ 2|30 |P.M 14 0.34 | 465.0—2D=| 240

11HM |35 |16 |PM 15 0.33 | 40.7—3D 180

12 AK. | 8| 14(S.M| 30 0.34 | 40.0--3D 210

13 I.M. | 3 | 1.10|P.M| 24 0.35 | 46.0—2D=| 160
W|ELR™. 72721 half time (X 6 Bl 4 Fl23 145 4> B 155>
FOFEE, P.M. ¢ ventricular reflux %3 L control T U4g <, clearance 2VAERIF
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Fig. 3 Primary microcephalus
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Fig. 5 RI ventriculogram in a case of active
non-communicating hydrocephalus. (—, region of
stenosis)
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Fig. 6 RI ventricular clearance of toe case in Fig. 5.

A, anterior horn of the lateral ventricle.

B, inferior horn of the lateral ventricle
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Fig. 11 RI ventricular clearance and accumulation curve of case 1 (T.8.)
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L LD ventricular reflux #5802 % . 24FF
8, 48WE[EjD clearance IR CH D, ventricu-
lar stasis {3287\,

= DFEFIE % 5 Fic 6 [@le> RI cisternography
BHATENT WD, 1HITIER 5 —v&EL,
3% (4FD T 3BEEEIE s ventricular reflux
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wERD, 5B | HICT2RERE i parasagittal region
1w RI dot % 723 3 @7z, 5B 24 T Sylvian
cistern ~NDORBITICEEAERTD DT,

IME LA ZRIL Evans [£C0.3240.028 (o) &b
L ka1, clearance 139.62+6.20(¢)%
THhok.

RI accumulation curve [3I—%E D% —V %
BHU 8 7ohofops,  1ERLIPY @ maximal
accumulation activity {2 Z L7z 1 #"C maximal
C.5.F flow rate 2315% & control & L WAL
Tteds, EIEMIKERIE &9 BiF Thote (B
12).

% activity
100 l I’
39.6246.20
$
50
I x T
F—“—
60m

Fig. 12 Diagram of RI ventricular clearance
curve and accumulation curve in S.P.H.

4. KEERRICHITZ RIOMERES DM
RADBITE

RI ventriculography HfTHEIYEE~EA L7 RI
D IME~D BITFEY F§~<7o. %% 1% control 1
%, S.P.H. 34, #EfTHABIEAKEE 1 61, #47
MR KBHFE 3 BIDEF 8 BITH D . WwTFhb
WIn-DTPA 100pCi % M~ EAL, HTAK
155y 2 B2ARF R ot b, RN T 5. &
I Iml @ H 7 v b &R RB-CHEIE L, backgro-
und activity # B[ IofEERH L, B H Y v+
B, B RREE LD, TokicFry PLE.
Uk P47 RI activity % £{FRMTE T
WIELZcd D T e P, Fi AR O RI
activity 23, BFLSF—~DERZ D53 DTh
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count c.S.R~blood
12000
8000
control
5000 I slowly p.
. hydro.
3000 active
hydro.
2000
1000
5001
S/l 15 ‘mmin lh 3 6 24

Fig. 13 RI transfer test from C.S5.F fo blood in
S.P.H and active hydrocephalus.

Wied, BLETEBER LB, Lhlz
hthsn b, ETHKRIE TR mHRT 2 ECE
23 5 5%, S.P.H. 1T control & 3F[R U curve
FRLTWS (K13).

vV £ =

i) RI venticular clearance test O FESHINIE
fHF

R~ RI ZEEA L COREWK OB 19544
Sweet®® 23 4% ~ radioiodinated human serum
albumin (RIHSA) #HE AL, FOEDRELFH N
TCDONREFTHSH. £hic X b & half time 11IE
HT2HHET, KEET2HCERLELELTY
5. Toth, WE» LMY, M LIRS,
B2 DIMSEE P~ RIHSA OBTWVIEOE,
R®x LR iz,

19624 Atkinson 5P 3 {AIIM=~ RIHSA %A
L, LESR, 4R, 24RRACHIBE XD, #E
WD sampling %4T7s\, % RI clearance %
HWEL, 24FFED 7 — # CTHETHKIEIE &, ik
MKEIEZREN LES & L.

RI (colloidal gold'®®) % Fj\~ imaging L 7¢
AORRENREY -~ 7o D 11 19624E, Rieselbach
BRI TH D, 19645 Di Chiro 579101039
X b RIHSA %\~ T RI cisternoraphy, RI
ventriculogaphy 723tk 4« & RFE X f-. 19684E Di
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Chiro Bz kb, gL 1L C *“@Tcserum albu-
min BB, X 5197081 Yb-DTPA
™ 9726 MIn-DTPAP® 7BA% Sh, BUE
DTN 5.

LA L4 H % ¢ RI veniriculography 125} %
R & % ERMBET, 1973FEED
SRR RET L ECTRA DT £,
V. MBI A sampling 35 & &R SREN D
< bE TR~ OBRIEREN L BB DR
B HIE L % RI ventricular clearance ERI3HT
L, 2ORMRERETHS.

i) AEOKMEI X %l

RI ventriculographygraphy & & W 5 &
LTk, QLG 2HE, B IUHE PR
W &, ORERECE LRI ROz &,
® imaging W Lic=fA ¥ —v1% T %
Tl, @OMER LD HREANDRRATE BT
DI ENEE L.

7 R T B ARERE TR =T pertec-
hnetate, Y\ T *¥9Yb-DTPA, 19154ELIfEIT. 1 in-
DTPA %\ 7=

— I FREAKE VR SETES bt~
OREIIEL 7B, oK RIESA ByFEN
7000CAELFHEL TS, L AL 72 HEIKD
flow % L ) IERECEIZET 21 0 TRO /PETs
165Yh-DTPA, MIn-DTPA 0 2 X b iE)7s ik
L~z B, *mTc pertechnetate [T ¥JRHAAS 6 B
Ri& 48 72 ¢, RI ventriculogram /I NgE T &
%. 'Yb-DTPA 13 il 53320 & &<, 48
SEE 2310 & 5 2 b D0, FERVIRAE
TORH~OHEILE IS, oK T M-
DTPA 3 251 232,858 ¢ RI ventriculography
CREHLEZLDNS. '

iii) RI ventricular clearance ¥ ko [ERAME

FIRZE » ROI MIE L\ MAlIYER O RI activity
ERRLTCODZ0ENORERD 5.

EfEic lateral view THIAEES Iz ROI % B%E
43X, Sylvian cistern b overlap§ 5% = &ii7s
. Lal, BMENREARLTWAEE, Sylvian

cistern, quadrigeminal cistern, ambient cistern

D RI % count LT WBDTE I\ & D
BEMAED. L2 LIEN © RI ventriculography
“C % Sylvian cistern, quadrigeminal cistern,
ambient cistern ~ RI 23335 D 3 Bpffla &
L, 1EMELELA® RI ventricular clearance % &
WIoBE, BELTIVWEELORS.

FHEH A~ sink action & X 5%z RI acti-
vity OFABER L7 Tl iebizv. UL
Rall® @, ROMEBEHRNTFT A LIS XY vRHE
WL, BEEEE Y ) ME T CONME R~ R
BErbHETH L, sink KX DEETHEELD
B RI activity i3 72hs 752 1 /100528 @ &
ThH%5. EFRRE T o Ok ) HEEP RI
activity |3/ BTH Y clearance M LIES &
Zzbhsn. LHrUNEAE O BF, M=EEEm
BRI Sahar®™ 2B b AHAKLT WV %
X 5 1c B4ZREE 55 0 transventricular alternative
pathway 234 U % .

T DX 5 A RO OREREA D extra
cellular space @ RI % % FFic count §5%5 = &
it h, IFERE/e RI ventricular clearance (351D
Bicw.

WZERDSELAENFFIET 586 D RIL ventri-
cular clearance 3= @ transventricular absorption
BREFRLTWBEELDIS.

ET IS BHOKEEE 3Bl cthZh, 0%,
16%, 20% CH o'z,

PROBERIEBRIBRACIL LESHTH D &\
Hhp¥", 8HH, 25 8, 4m3 A,
6 ODEMOED 4% control & UIFERTIX
FDEERRED DI,

iv) KfEEE accumulation curve {ZvD\ T

RI ventriculogram _|-, dot (3% 21T Kokl
B L, 3EE#1213 quadrigeminal cistern,
Sylvian cistern ~f{715%.

KA ROI activity 3 MHEREMIIC L5

L (BB 1), 16~204 T PashkegcEL (B2

18 ,30~357 MR OIRA B 22 3 (B 3 4D
HEFT MR MK BRAE Tl & D 34 & — vkl
bh, BERO EHEAAx—vE s, Lidl
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FFfEi#% @ maximal activity 3 IE##| maximal
accumulation activity ¢ 1 /10& A 7e\s. _

My 5213 RI cisternography ~C gt L~ ot

(Thy~), -KFLEE, IMEME, A4 Sylvian cistern
W ROL 3@ L, B LR TE~ARL RI
DFE & DEfL T RI activity OHER & 1 AH30
o~ 1 FHOMO305 M, B L. ZOFE,
IEFGICEHIE v, KAl BEENE & 430708
@ RI activity X b 1 B[t © activity 28 5 <
2B MO, ThEBEORETELT L,
FHEv~ricll, KL, HEE ORI, KE
WEWOIEER RN U, TIbbEREC BET
e~ At RLOFENLLL &, EAKID~
1o EH YL YD, K, HERE~D
BRIBEOBEIVE 2T 52 EATRKB S h
5.

¥ 7= RI cisternogram _| ventricular reflux %
ATRETIRZ OkFL, BEE TOLEORABILIER
LB EL, B VAL TORE L RIEFEY
ATERLAH L. coz Lz LoV~
A E DRI, BEREADOERIBETA EKinbit
TWH I EaBHTS.

I ~ RI FEAH304 ~ 1 R © B304
1% RI accumulation curve i E3HICH
D, RI activity (3% RT. Z O] RI
ventricular activity {27/ LEFEDT TEYD, K
2R LD KERA~D RI OWARHT% &%
Zbhd. SHLEMULIE>TRERE L5
T, BHEV -~ KD RTIL, IR ER RO
BE)MTinbh T 5 & Fhil, BE~ RIFA
$%305— 1 RO B304 IC B7c s accumu-
lation curve 57 3 FlIZLARIMEAZARL TH &
WIETTHS. CORFELCEREHBT I
T OF, MEREIUEHRE AETELSX
A~ R OWAZE I D KEDE 5 KR,
qudrigeminal cistern, Sylvian cistern, 75 &, KM
cistern NG COWMHES EEH 2 LNERH 5.
Tl bR L DR cistern LPRAFIF T
DIERTHRBB OFENTERENS. B2
FUTNE S DE TR COMBBRISELFET 2
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CEEREENCEBAL TV EEXLRS.

FRRINEE N DRI L T BB ORERE T
BABER B L, AT X % RI acculation
curve FOEIHOEEI X D HEETHDITE W
HELEAD.

v) /PNERFE BT B AT O BRI RS

P.M. Bz B~ RI ventriculogram, 3s X O°
RI cisternogram & 4 TEEFTE % 7. La L
RI ventricular clearance {355 D7 control
ZH U B¢, half time 3100 F .

ventricular clearance MIFH XY RIFCTH 5B =
ix, BHE X0 HHE - IR < SIETREA OHRIT
BARGE ERRL TS, AU b BREIRK
L FLBNEE % £-> 7= hydrocephalus ‘‘exvacuo” 23
W BUHSA @ intrathecal injection T Z 0 I
ORI OIEFAEHREL T 5.

ZhbOBEFL PM OFEHT, < bBETHE
CREHED A~ DTN A = T B TR
boH0, RIGEOEIIE RIDEFEAIRD BEK
BCLBECORRENDD, MREOEMTHD
A LK, BIERS XL ORI T R K
LB EOHRALDOEFRRNTHA 5.

—77, S.M. i3 RI cisterongram |, BHER
7t ventricular reflux |33 parasagittal area
~DERE OB ZIE, Sylvian cistern ~DFEfTD
FERERR D5 BEORE THORIT L2 b
53, RI ventricular clearance (I ARE (50.85%
5.90 (o) %) T, ME»LL SEFE~DHE
BITOEIPEH S .

SM. Z&fc Lzt HEEINAHERAL,  HK%
IR o> partial block 7n\ UBHE @R DR E block
HLERLTWHI LEREL T 5.

vi) KEEIC IV 5 R IEOBHRIES

a ) EATHOKEE

ETHKEEOZHIIEEOREEK, $IO
BEALETTEMR LV ESThHS. Flozclik,
JEHEEDZ M S RI cisternography ~CRTBD N
SERETHH. L 1L RI ventriculography Tl
TR, FEBEOEN XIDI AT, BME
ROKREZ, FFT@EREIE I 8Tk BAER
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MOZK L ERETH % . RI ventricular clearance
curve DEEENT, EHRO BBED TH T
% . clearance {HIZASEMKIE TS %, FFTH
HKBRRET 0 ~20% T »>7z. control Flic i)
%IRRT B R TR S h b RI activity D&
B4R b, ThbbERFITS
7% RI activity OF#ID2E T EAZI R
7o RI OFERANDIEHIC X 2 D Tixinwv2 &
EEERL TS,

Oldendorf?® 1z X % & BHWRIR 2 11 BNEIRIGESE
P BAWE R < SBEA~RIT S 1% long
term net movement & FFZEN D blood pool volume
/A Xh B short term oscillatory movement
BEETS.

ZBMIKIREED RI cisternogrm  RERsb Hh b
ventricular reflux 1% = OBERES ZRALD B IRILER
A~ T D FAtE% o7 net movement 3
BERLT VB CEERELT VWS, Thbb
clearance curve DFEFL L OF AL
BRI LIebh T w2 L HERT 5.

S.P.H. ‘© clearance curve 2% BEH{b%x R34 1
DD, FOFFACILISEE TR curve &7 H
ERHR LR (WL, 12, KHD, Sh ik net
movement 234 L THE O TV BHELERTS.
BETHEHZERUADHAL, F7abb KT
e COMBBINEN VLD ESFET 2 2 LR
BT 5O TN AD 5 b,

b) BRI HERE MK BRAE

RI cisternogram |, EfTHEKERIE & HRELE
PKERIE & 2 8EHl 3 % 2 LILT&E .

clearance curve | 3% & L ERRTE 275 T
2, EIRMKIEAEL clearance {§%326.3~36.0%
(31.85%4.85%) LEATHKBIEILL RIFTH
b, RI ventricular clearance 1T X % & E3& D
PRE PIRE ¢ B 5. T 7o RI accumulation curve
b, 1GICHEIMEEREDLLE, BIOLTOEE
DN TISER Uie. & ORI HEITHK IR
L, kA& — VTS Wit flow %
RLTED, BEBRMEFRNOLZCREINTE
IERBI 72> T2 DT <, BELMED X DR

R CORIGEERL @ T % TR 238 2 b h
5.

c) S.P.H.

mild and slowly progressive hydrocephalus 7z %
BEaX, Laurence® 2% <33 ALLEARFL 72K
BERIBILER I arrested state BT 205
FRLTEDRT Lig0 R X" EIBx ez &
TR L, Ok E LT Schick ¥ X % Matson®®
Z X hI-B X sz, Schick B, Laurence oD\
5 arrested state Dz, — B arrested [T & 2 C
b mild JOKBERIEOFET 2B D Y, £
D X5 IIRRRC & T B FRSLETH S &
L.

AREOIFET D5 0BEPIRAPBTIIHHZ ST
BT, LODWr, FAETSHL 2 TEw.

EEORBRLUI11BI T large head %
EFELTRELTEY, BEME, REHMERE,
HEASIEBREITEIN TS, WThbdB
EB IOBECEEAETTETRZE L ER°
e WTRBEHER EEO BRI s Y,
retrograde [CEEEIAM LA %5 &, B ER (EH
RED 2£5) KR 2ERERL TS (K9).

FERI3AALDLTRIC RS, 5H6K I
6 2 A~107ATH5B. 608l &HEHE RBD
fo. PURITIEERBAELE s L OVNREE (D %4
PFLIcE 14, RIBE2H, BRO REMHE B
THELIA, MELIS THS. SRCBEED
psychomotor retardation AgH7-. LA UJFATH
BRI 7. .

WSV ERFROHE K AR L, £ DHEASRIE Evans
H©0.8240.028E, ETHAKBE KL D &
W

BERTETRENE N b A % & clearance {HI30.0~
45.5% (39.6216.20%) &, {Fl-fE3cm@MKE
JE26.3~36.0% (31.851024.85%) X RLRL
P EELOEAY R UT-. clearance curve |32
BRI, FOWECE  BE O
BRI TREZRL (10~200HD £ OBITERRT
A AT, TOWEIOBEE TR cuve D EIEIT
DWTIRER L. 2D X 5 i fE AR EKEE
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SE LB 2 — VERIRTOT, ARR L BWED
ERIRETHS.

L#»L RI cisternogram |-, {=EM:385/@ 7K 8]
FEMZEB 7 ventricular reflux % ;RL 0 I K
L, S.P.H. Cit reflux 7RIy, LT3
BRI G4~ A8 MR I ILIHAR L T B TR e
TWwb. Tihbd S.PH Ttk Bio long
term net movent MWEE L T\ 3 Z ENREIN
% . clearance {EIZFALIL CT\WT%, S.P.H. 0l
21D B flow ZHELTV5Z L&R
LTnw5.

S.P.H. DMRETH oW THhDBE, AKES
B EFEE @ mental retardation 3FEFEL 7.
ZD 5L AB/CEHAE L HEO T, MEER
EEZ DR I-6REBI X6 7 B~24F6 7 AHD
follow up 1T X2 T L HIEERITH R L T,
ki 5 & fFFE L 7- mental retardation 73 primary
KHEELI L Oh, KEERES LD
Fe L7e b ODRHE LB, (RICKBER
BOFE LI 7ed Th > T hER e aEEEL R
KT B EHIE I,

RI cisternography, RI ventricular clearance 3
XD @i flow ZVEFRRBICE & 5 HE, RI
DR X D MIFF~DOBfTOR W &, Tihbbi
BRI BIFCH HHEE, BIOREOHETHED
HpEfEELS X X\ E W5 HEEL D S.PH.
B LEMMIT RO BEI R EEL RS,
LLUABKERZEHEL, WO ARET*R
DB D, MEORRIIRE ElT oD
TOREDFMBILEELHNETHS.

VI # B

1) RI 280 APMC AL, BAILER R
o) #Hify s KM HEL, RI OKENLLOB
7% gamma camera TR, EA 1 EEORA
# ROI @ RI Jfi23 % RI ventricular clearance
ELCERLK.

ApER/NERAE, ZKERIEBJE3SH W IR L K
R, RERIhOERBIRBT 5, L) #ls ek
BB RMA S BRCTETHY, FL Bk e
BT LD hole.
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2) FHE/NR T RI clearance curve {3
BERELH TR L, clearance {H13.73.7+1.26
%& R LIz, T clearance curve [T initial
activity X 9 50% activity % iR % T D B %
half time t-3% %, half time 320~25% TH
iz, 20 RI OBEBEIEAE, BEAI R
RI DEERCTOIBHETR T230 T <,
EHYR D long term net movement DEEL KT B
DTHY, O curve DELIIT ML F M
WD net movement DL ERITLEL LRI,

KiEE o RI accumulation curve {150
M AL (8 14#),16~200 TREEREEICEL
(58 2 1), 30~35 AR % 7~ (F3
. 3 3 HIIARHE X H KM cistern ~DFEHTR
BROBE L TREL TW5 ., HEMCITERRI
BNOBELRRTRARCIRDEE2DbNRD.

3) NFHER % OBEEE L D primary microce-
phalus(P.M.) . secondary microcephalus(S5.M.)
R LU T-. P.M. @ clearance curve | control
ERUCAZ —vE BEL7. L»L clearance f§
(184.144.39% & control X b @\ EEZR L.
S.M. @ clearance curve [} —FED X —vE B
H1UB-3, clearance {H1350.915.68% & control
ZHLEWETH .

0 KEEBE & A, Sk, mild and
slowly progressive hydrocephalus (S.P.H.) /2y
L7z,

YEAT MK ERER O RI clearance curve (IER
fLL, 0~20%® clearance fEL A /RE7g 222
to. JRZCHMEKEHE I 35 5 clearance f& %
transventricular absdrption ZKEFERL B E
%z b, sS@HIKERAE O KHEES accumulation
curve HEHM AR L, back ground > ER|LE
TREE activity 2K\,

BREILHEKEEFED RI clearance curve (1ff
TFHKIERE, ESIR FMR RS2 clearance
TEGETHKBEEC LSRR REFTH O, Tk
KIEES accumulatin curve 3 activity {3 £\
DD IS —vRRLI.

ZREDHETHARIREE, FHIEUKEEE $ RI
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cisternogram ¢} ZZBi7; ventricular reflux % 7R
L, tOEINIEHECTHS. L LAED clear-
ance {H, M accumulation curve D% 5
B LERTRETH S .

5 BH2EWHEREE LAMICR-oR
HREFL, EENEIUER R e, PEER
FEPh K% 753 mild and slowly progreessive hydro-
cephalus (S.P.H.) 7 AREENELET D - &R
L.

AJREEIL RI cisternogram |- ventricular reflux
EINVHELTIBSBETH 5K TRAD
EFEKBEERLOTWS,

RI clearance curve |IEFLEZTRTHDODEFD
B AR < B OIS BRBAIMAEI 2 255 .
clearance fH239.6246.20% & EEMKEEE L D
PRRFTH DI,

MEA~FEA LA RI OiifF#{TE $ control L
IZIEFERE O ER AT .

ERIRACOK BER IR A TE L e e OIS B O 41
BSRTAE Uik WiE LR S EAI &<, #K
flow BIFTH B DT, Matson HORIBTAHE
BRERIET OLE®RI R EE LIS,

S
KRROBEHFBELTE Y, FhR»ZHE, &
BB oOEMEL R EZE Sy L ET.
T BB SRR TR W e E TR, e
BABRERFIFEEEA, MBEHSRBHLIT AR B %
BraiErR LT, SOHHBHOSERKELT
¥, BEHRRHEEER O ZHD LD B v L E
E
APFROEE L, 197248117 8 HEE311E B AR
PR SR X ONTTAE 7 B 11 H 196 H AR st
SRS TRE LI
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