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=g o CSF HRREE (1)

—H¢ 12 CSF R EBIEIC D\~ T—
moAx X #* T ¥ — XK B R OB
wom| 3 OR* R H ok FF O B E E*
o IE Y 2 B B o fy ek

FL®IC

ek, EEE OFREREROBEC T 2P
(L, MAEEZE o B i B T B MBI IRBEAL - Ji%
MEFEER Wb Tk, MEHK (cere-
brospinal fluid, LA'FCSF L Wgic3 %) WL T
3, v 7R 7Y ORI, A{LFENRENT
T T\ 525 I & 7 5 A BEHRAIT
BIL T, TR MThh Ty,

—7, RI% 5 CSFHE)RE D Hi# i Dichiro?:®
75, 1964412 %32 1L T LI3E, CSF otho-rinorrhea,
obstructive hydrocephalus, intraventricular tu-
mor LDOZWICIE L IGA S TE I, BF, ¥
1Z nomal pressure hydrocephalus (LA F NPH &
BEERT %) D2 - FREICOREICEE LiER
b TEDLE L TERIR TS ™Y,

F 4134 T, **Yb-DTPAC X % RI cister-
nography” 9%, EEEXMELEL TERL,
FDOREFHIA 2 —2 X b, NPH L Hio TEU
L, EHIRE 2EGA/RL, CSFEIEBRE &M
HEIT S b D PR R OBERBIE T & DY
HEEELHE L.

£y, @&, CSFREEEIRGERITH
B EERL, ¥ CSFIRERELE L FERER

* R B A R R B ER S RO AR

B R T el BB AR R BT AR R

Zff - 4954 A15H

FRIFERSE © T EBUBX 0T 35-2 (T176)

W ER R B (SRR BT BB S AR
(TER N R o

LORICBEERDD S Z LERDID THRET 5.
HERVHE

METHFME GBS BHBE R T, RI
cisternography % fi{7 L 7= 5454, %294, &#l74
£HTHY, TOFEMDMIL2HEDHIOFRY,
P66 TH 5.

RI Cisternography (¥ '**Yb-DTPA 1meci %
MEREZRIC X b 7 EETEAEAL, AR, 3,
6, 24, 48MfIE D 4 x — % Nuclear-Chicago
#8> Pho/Gamma HP y# # 51235 L2 )
A—s2EEEHEL, TEAL - BRSO, IO
BIEHE, BIOEENESAIERL . RARFCH
DAY v P REEEL, FCHBCKT 5K
SEEDOBEEHEB B L. Fig 1erRd &
<, My v Bk, BEENCERY & 57,
PERCIE, T 2 ) 2 — 2 ORE & FEROME
BfRE BIe—ERb L, MEOTHIC X DHRE
I TH XS BDI.

HEHE:

D 4 A-VPRIBMEBORZI\DFHE, D
BRI L 2o bicEH L, —i@t: (tran-
sient ventricular filling, T.V.F.) fit: (per-
sistent ventricular filling, P.V.F.) DM=E Tt 2
W XA L 7.

2) Ht#hic cpm, BEENCREEZ & D, FHAORK
SHEE DRERSRYHER & LLBE L 7.

3) 2AMRIEDH Y v b Cy, 6 HFEED
v b CyTEL, Cu/CeDratiow lL#EL, ¥
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Fig. 1 Method of CSF dynamics analysis
top; position of camera head on the body
2nd line; images at 3 hours after injection
3rd line; images at 6 hours after injection
4th line; time-activity curvé at different position of the body.

e, TDOFE®ANGMAEER LI, & OEDOHIMIT
CSF 1EBRBIBIEDE AL 785 & L&,
F 4 1% RI-cisternography D IF# % % — v D4 H7
W EDF, Cou/Ce 1 T DX IEH & HE
L, #2C,,/Ce’ 1 Lh b D% CSF 4/ B R IE
EHEL 7.

4) C,,/Cs% Adams DFFE L 7-NPHD ¥ 4 §f
1%, BIbR5HAE(E T (mental dullness, MD),
H4TRE4E (gait disturbance, GD), R % 2% (in-
continence of urine, IU), #&EJE (mutism, Mu)

DB LT L, B#EZ BT,
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= R

1) ERE  EKADEFR x—-vEEXDRD
B GIA Fig. 2 WRULic. A A— 203, BEHES
X D RIZEAL 7 3HEREIEICIL, ROXFEE, cis-
terna magna, basal cisterns, sylvian cisterns,
longitudinal fissureDIBHI/HAFL, 6 BEREEIC
LI ES, AL, 4RI, SRR
RI DR EDHh, 48KFRHICIL, RI OFH
oA Y R LTWAY, o » v v BT,
6 BBz e — 71238 L, 4B — 7 fF
DHIT0% IR Uiz, D X 5 EFEIX, BRA
TIX I WIS 2 8t 7-465% L 4T D 2 Fili,
¥7o, 0L EOEIERTIL3 flici@ Db h
7

Total intracranial activity -
/“;%/“ 46Y.0. malignant lymphoma MD
]
Mu
100k
50k
LA | 274 riTH

Fig. 2 a) Normal pattern of time-activity curve
this curve revealed peak counts at 6
hours.

2) EESERE 505D 90K, THET2E D544
kD Cu/Cs L A% v V8 (HRDEEKZ
%, 5L RI cisternography % ftif7 X 7B
i3 Table 1 iR L 72).

(@ CSF B IR I G (Cp/Ce<l 1) (X170
(B1%) TH 1.

DS BMEFR L BRI 5 T2 DIL11{
ThHote. TOIHFID 5B 3 GID B 248/ D
1 2 = VI RIDHERIRFLTOEFEIFED LR,
OS5I TrE & DR RIXBIRE Tl hs - 1.

—BEDOMER L\ ERE LI S D34 (5.5
%) T, (RECITIEF 1R L. #Hfito
MEFEZVERLICAD S 36 (5.5%) TH -

Frontal

Right Lateral
M.F. 46Y.0O. Malignant Lymphome
Fig. 2 b) Normal images of frontal and right
lateral views

Table 1 Clinical diagnosis of aged people studied
(from 50 y.o. to 90 y.o. mean 72y.0.)

Clinical Diagnosis |  Cases | %
C.V,D. R
Parkinsonism ? | r | -
N.P.H.? | 6 | 1
Dementia ] 6 | u
Gait disturbance | 4| 7
Spinal cord tumor? | 3 | 6
Brain tumor | 2 | 4
Others w0 | s
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7o, TR bitLds NPH & Xi¥h % iERE% o < Bt
HEDIERE L /oWIER TH D, F o, Alz
heimer’s disease &kt DIL7chH - 7o

@ CSFfiEBIES] (Cu/Ce> 1) 123761 (69
%) Thote. ZD5H30G (56%) TIXIER
2 \NEEOK s BT BB b it o o AR
FOAIER 2 1R LT,

BIE L L LIt ORET L ERLICH D
i, 341 (5.5%) THotz. THHIL62ED 7
T MmO, 655%D Parkinsonism D g\ D
Bl & 793 D — B\ MEMRIFL < bz L, H1T
REERTLIFITH - 7.

BIE L & LI OME T L ER LIS D
ik, 40 (7.5%) THbH, BEOLTHEEY T
FEL, BENSEH TR 161 (C/Cs 1 1.02)
PAsti NPH %66 < b il T - 7o, R
B AER 3 w3 (Fig. 3 8.

\ delayed circulation +T.\LF.

no V. F.

Fig. 3 Incidence of various by cisternography
studied on 54 aged cases

@ FD Cu/Cq D4Ai tRI DY, T my 2
%, MEFRZEECRE IS - o &2
TRENT BN E D E < 2358 HH 90K T TDA66% 5
%L1, Fig 4Rl FR2ETLEELK
CSFIREREBIET iM% /R L, FHC60mkfALIRE
WBIEOE AL T 2 EAvRE i,

@ C,,/Cs & NPH 0 4 fEfED MBI & OB
£ 1 ABEEA D90, TR DO52H R L L,
Fig. 51l Cp/Co %, BRENCI 4IEROH
Biga L b, WEOBHRERLC. EER 0 O
Tl Cpy/Co 120, 64~0. 92 ((F150.78) TH H, 4=

Cz /Cs
4 L]
3 ..
2 . . ° -
°
o o
1}
o %o
° o @ .u
1 % o
" . o! .
L ° ° L
® .

40 50 60 70 80 90  y.o.

Fig. 4 Effect of aging on the ratio of brain ac-
tivities at 6 and 24 hours
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Number of Symptoms

Fig. 5 The relation between the number of sym-
ptoms and the ratio of brain activities
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Fle — 7 A4 LRI TH b, FHHCSF
TEVRBIEA R Lo b DIX7e\ . FERE 1 O

Total intracranial activity
Sye — 65Y.0. Unsteadiness of gait ::
& normal
e 1]
Mu
100k o~

Fig. 6 a) Normal pattern of time-activity curve
peak counts at 6 hours

Frontal
M.S. 65Y.0. Unsteadiness of gait
Fig. 6 b) Transient ventricular filling in the im-

Right Lateral

ages of case 1

EIETT % 73 7)) D BETIX0.66~1.76 (F
$1.16) fEMEB 2 CREFBEREIL T & BfTHEE) ©
BETIX0. 72~2. 49 CEI51.13), JEMEE 3 Okt
BEIE T, HTRE L IKEES) DORFTILL. 00~3.91
CF#H1.34) &, IRKEEERDHEINT > h Cyu/Cs
DOEEIMER 234 b I fe, SEIREL 4 CREFIBEREIE T,
HATRESE, RAZELESIE) X 160T, 1.52L8
W7 BIER R LT,

® RFEH EF 1, M.S. 658, B, HiT
N E MR BT s o TS, BITHAARKET
B Bio, NPH ol CitisuvaneEx b h,
RI Cisternography 2317 S hute. BSOS fE
DOHERAL, BIFIEH e x2~vERL 1 (Fig. 6
(@), Cu/Csl 0.66TH 7z, AF 4 VBT,
3, 6RFHEIEDEFETHEADTE L R EEHE S8
HEL TS, AMEEBOBE T, ZhbITEDD
Hich 7z (Fig. 6 (b)). ZofrRan, CSFHE
FBIEIL I\ A — B ENTE L B U CER]
EHEL, FBBZEFTHB.

FEFI 2 KLH. 89D H .
BiHEAVNE K Teh, RfEEmERL, R4
BMEEE N H Y S T EX DI EI NI D
TRETEEDHERILIEH < 2 — v LB LT b dsis
BB 77 L1z (Fig. 7 (a)). Cu/Csl32.0T
Hotee AFp VIBETIY, 4RBEIBRICK VT,
RIGHHC B ERHCERELTELT, F7, 48
B % Td RI OFGEBINGEZE L Tl
(Fig. 7 (b)]. BE=EDOFZ\MLis\ A, CSFIEER
BIEAY B UICERITH » 1.

Total intracranial activity

—89Y.0. Gait disturbance Disorientafion
normal

100k P

b I ] 24 e

Fig. 7 a) Delayed pattern of time-activity curve
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Lateral

Frontal Right
K.H. 89 Y.O. Gait disturbance, Disorientation
Fig. 7 b) Images revealed delayed CSF circula-

tion without ventricular filling in case 2

SEGI 3 s KKH. 635, .

BEO=ZMAFNC 7 T FHmO b AL,
O 3 HEMEBRICHE BRI T, KEZ0MAE b,
BARCESIEORELXZL, NPH O\ Tk
TR MAT Ui, SO KM EDHERIL, RIDHT
ANDEFRGDIeL, FRPEH L EWHCE - LA
AL, AF ¢ VB TILEN CSFRELEITR,
FHEDMEANFTE L\ RDd B it (Fig 8). —h
DDA LY, FAL#EIEEHEL, ventriculo-
peritoneostomy % fi {7 L7z, i, ESIE - R4
SRIME L, B b SEr b R i
1 2sA OB T, 6 R & 24R5[E % D BB O
AR, IERfEE 7Y, Cu/Coliaiol. 52
2h LONEHES R, AF 4 VBT, CSF

Total intracranial activity
63Y.0. male Susp. N.P.H. Left Hemiparesis

counts 300sec

100K} an
A MD
,/ \‘ (RS ap;
, \‘ Mu
i N
.’ 7,
I normal \
; \\
| \
sox | N
| p
i Pre-op. \\
' P N
-~ \\\\
Post-op
0 é é 2‘4 4‘8hr

Fig. 8 a) Preoperative and postoperative patterns
of time-activity curves

PR ARETT o — 7 X DM SR & & w S
L T Sylvian cistern L\ DI RIVEGERD 5
¥, SR Ih, 2%+ v BIC L RENCH
B L CCSFOHIA, Rof# Shics LaVRS
NTD. PMHEN LR LG TH - 7.

£ B

Fxk, HHOHKAREDO Y — 2 25, RIE A#
24 HILAETH 5 b D & CSFIREE, WIGELE & ¥
E L7125 E.D. Curl 5 4, ®I-RISA %\
THE4T L 7 cisternography iZ 35\~ T, $EREAGICEE
FLIAF o VEBEDIER 2 —vEmRL, Kbk
HiRFY, MEIREY TSI A RET, i
PRI 7K BHAE CT7c\ » non-hydrocephalic groupe,
125 2B 675, FH3TH D161 D\WT, FHEED
HABEDOHB LR LAEL T 5. ZOHRERC
L5 L, 2B THEBOKM RO & — 7 1%
RIFEAD 6~12HRIHTH D, DBEIRL, 24K
HIERIIE & — 7 D40~80%, A8MFRIHICIL25~40
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Frontal Right Lateral
K.H. 63Y.0. Left Hemiparesis, Mutfsm

Fig. 8 b) Preoperative images with persistent-
ventricular filling

%LitoTob, HADEFEMERL IO LA
BCELDE, FHOBSEO Y — 27 B RIEA
Hoans LR & 72 % & &, CSFIRER, BRINDEHE
CHETDC LEYERbRS. Ik, b0
T =2 =12\ T, xR I-CSFIER DR
TH5 Co/Cs ABELTHD &, table 2 iR
3 & < Hij Zd © non-hydrocephalic groupe (15
B, 20mA5505%) TiX0.1~1.0°F1#0.6, com-
municating hydrocephalus groupe (13 %, 30
B 72K, FH555%) Ti30.8~1.9THH, com-
municating hydrocephalus groupe Ti} CSF{§
B, WNABETAHACHD Z & VPHECRS
o, ThefxDEhE0 L HEL TRS L,

IERE 07 OBRCER\TH, BATCSFHERD

Right Lateral
K.H. 63Y.0. Left Hemiparesis, N.P.H.?
Fig. 8 c) Postoperative images in case 3

Frontal

13T IEH & % % 5 % non-hydrocephalic groupe
LWt s L Cu/Co fEIXI20% EfERRL, ¥
ToIEER ]l ~4F TORHL, curl 5@ communica-
ting hydrocephalus groupe & H#:3 % & C./Cs
EEHI % Bl R & 5 D5, FRIOEEZ R L TV
2 (Table 2 2). L L, Curl B4,
PRAEEICBIE L T2 {fT» TE b T, fllic
FRBHECONTORE LD B HVIER L CSFR
BIOWTOHREIED LRI,
CSFEEBIEDFKEHL, M=% 51r CSF space
DLk, WINEESE, PEAK T EORR,SELD
EotbDEELXLOLNS., FEE TIXHKEIC
hydrocephalus exvacuo DIRFETH % b D H3ELEL
&R DB, 4O atrophy IZ & % CSF space
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Table 2 comparison of cy/ce ratios by Curl'® (recalculated) and authors

non-hydrocephalic

Reporters (normal) Communicating hydrocephalus Post. Ope. RI
0.1~1.0 0.8~1.9 0.2~1.8
F.D.Curl I1.RISA
mean mean mean
(0. 67) 1.4 (0.63)
Sy—0 [ Sy—1 + Sy—2 + Sy—3 + Sy—4 |
l
0.64~0.92 | 0.64~3.92 0.95~1.0
mean [ mean mean l!i“{)b'i‘PA
Authors (0.77) i (1.26) (0.975)
‘ Sy—1 ' Sy—2 ‘ Sy—3 Sy—4
0.66~1.76 | 0.72~2.49 | 1.0~3.92| 1.52
mean mean mean
(1.16) (1.3D) (1. 34

DAL CSFIAREBEIED TR 7o h 1§ 51019,

—7, BEFFCIEMCCSFORERIEI 1T,
¥ CRENNCECHEY RIET R % 037k <,
cisternogram _[-{Z subarachnoid block %o it
fEdE A R T R DI\ 1461, 63~835%, FHT25
T3, CSF OEREMIBE T, 0~135mmH,0,
100mmH,O ##iz 7-Di3 1 %, 135mmH,0 D2
THH, FHR75mmH,0 &, [EFEO TRECE
WMEZ /R L 7o

W E W CSFIRBRIEIE & & HICCSFEEMK T 2%
B ETHE, ZHIXCSFREEAK T2, EIED—H
ThHIERRBEL D, 7, Welch'® Hix
arachnoid villi 12 & LT E, FEAR ORI
L, SO TO flow WA TH T L E R
LT¥kh, &k ClLarachnoid villi % 3§ 5 CSF
flow 2NEA LT B Z EHEREI N D, @l
PEIC I8\ T cisternogram |, 1EH -S4 — v T
BRDLRAERRHTTO RI OEFNTEAL
OFTHRETH\Z 1%, BRI © arachnoid
villi TOCSFE DB H L TV % & & AR
T& L 5. CSFE L CFSTER DRI OLTIL,
LSBIEGIAER THF L 72\, 7t 3, cisterno-
graphy 1A 5 RLOERICO\VTIEL, ThiZ €
R AT [ L D OEEIRN ORI L E 8
THLERSHS . LI Yb-DTPA & ¥'I-
RISA i\ Tk, 5035 RTFOEVCERT

5 ENFEEBbhs.

CSFO{EFRREFL, Bl L7c X 5 IR DFR
ELTORTIRIe L, TR ROBEAEE T O
Rl TExL DL TE LY. CSFERD
maior phthway (XM ENOMRMEE L D 7WSh,
eI O #IRIF~, arachnoid villi % 3f L Tk
WERBDOTHDHY, CSFITHITdiliE A ith
2% DX Tl { minor pathway & U TMEH & D
M EEDORER LB D Z EXHBRT WA,
B DL B &, B 1 2 M e 25 %
L, BELEEN ORIER & =P OCSF D n %
Blieh bR TA20, Fidk L 7o & i
BECIY, BRI RIEFNIZEALERDD
Aic\EER N T, CSFIERIEEIES], 17¢ID
5% 6 FIIC N ERNFTE L VRS Ic s Lk, CSFR
W 331 5 MR EESE D major pathway LLAF D
MOBEDHAL TSI EERBLTWHED
Ex bR, DX Tk R E Y O e
B2 L b CSF offih o 28 baidk:
THEx, hRERREIRC S D XS B DD
HHHBRHFHEINDERETH S,

NPH o X 4 iEEoO KB, HEH10L 21X
(R4S B Al B TR KRR D RE S h B e
THDHEVHI TV HBTEE ) Fi2iL, 1l
REORENFRFREEZEZ bh 2 5 e K
FTOOWTFhThH, HBEK2OLZIZOW
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75C% %. preoptico-hypothalamic area @ [tz
R OBEEIC X5 b D E IR T DB RESNH
B35 Ly, ST5TRELBHEEETEY
higvs, HBES Lich, BRI TR
D5, BUSAZE, /LA S MAEERO BB OREE L
BI535C L 0EZ DR AHESIE™ ™ BB T
%L F, D 3MERITIL THBB 4 LTe->T
Wie, ZOHEERX, —METHDH, FREER
DOEEEEIET &, CSFERELEDRE D, FTL T
W AHAEZRLUICEMRTE X 5.

CD X5 R ROBEEE T & BYH I
CFSTEERBRINET L, BAaERMR EH® 3/
WS, FAICIVHELELLDOTH S, JEM3
D L5 Il E T 2 25, FMEILD L
BLies b T 5 232, CSFREEEY R
TOHRDIEF T, FMIERHTH o1, LOHRE
L H 5. FEETC, BIFOARLE, BHEHE
ETErBREBDLN, TORERO—FLL
T, CSFIEBREE L OBIEIL, $B—BHRHIh
HREHEENLRETHHS.

w B

O EE63H CEFHATRR) 2B LMUEA R
19Yb-DTPA Z & % cisternography % fif7 L,
CSFDEjRE% et L 7e.

@ BEETIEER (69%) & CSF ® major
circulation DEIEHBD BNz, LD 5 H—ilEk
DORBEARFEL\ER LIS OB, 11%, #FHfitto
BERFE L WERLILDH13% TH - T

@ s & & b CSFIERANEIET 5 A%
L.

@ HRHEROBEETEORELLELD
hn, NPH O 4 fifgo 8%k &, CSF BB
BECESILFTLUTHETAEA DA LY
AL, ZOBHRICOWTHRE L.

® EEEORM - MkEE L, CSFERER
DBk, FHMFOHREFEIELLI, SHK%—
BEHINEZRELDEEL B,

X CORXDOERR, H15EHAZERYS

TR TRELL.
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Disturbed CSF Circulation among Geriatric Patients

—Significance of delayed CSF circulation——
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Tokyo Metropolitan Geriatric Hospital
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CSF circulation have been remained to be
studied in aged people. So far our rcsults in-
dicate the delay of CSF circulaticn time being
correlate with deterioration ‘of central nervous
system.

RI cisternography was performed in 74 cascs
(45 male cares, 29 female cascs, with an average
age of 66) with ***Yb-DTPA injected into the
subarachnoid space via lumbar puncture. Counts
over the lumbar region, thoracic region and
the head were recorded using PHO/Gamma
HP y-camera, scquentially after injection, and
images of these regions werc cbtaincd. Cases
with peak valuc of the brain counts after 24
hours are considered to be the case with del-
ayed circulation. In order to compare degree
of the delay of CSF circulation with brain

symptomes (mental dullness, gait disturbance,
incontinence of urine, mutism), ratio of counts
at 6 hours and 24 hours (C,,/C;) was used.
Out of 54 cases over 50 years old, 37 cases
(69%) showed delayed circulation of CSF.
Among them, 3 cases showed transient ven-
tricular filling, 4 cases persistent venticular
filling and 30 cases showed only delayed cir-
culation. Cases without “brain symptome” his
C,,/Cs was below 0.92, however, the more
the number of brain symptome increases the
higher this ratio becomes. These ratios also
increase with aging.

In Summary, high incidence of abnormal
CSF circulation was obserbed among aged
patients. CFS circulation related well with the
degree of disturbance in brain function.
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