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Summary

We have studied CSF dynamics after subarachnoid hemorrhage (SAH) and normal pressure hydrocephalus
(NPH) with the morphological alternation of the intracranial distribution of RI and clearance of intracranial RI.

The radionuclide used was 1 mCi of *$*Yb-DTPA. Scintiphotos of the head were taken at 1, 3, 6, 24, 48 and 72
hours after RI injection into the lumbar intrathecal space, and clearance curves were made by plotting the time
(seconds) required for 50,000 counts when each scintiphoto was taken. The curve showed an initial descending
part representing increase in radioactivity in the head, followed by an ascending part representing loss of radio-
activity. The materials studied were 123 RI-cisternographies applied to 88 cases of SAH, of which 72 were ruptured
aneurysm. The remaining 16 cases were primary SAH. Normal control study was made on 20 cases of epilepsy,
minor head injury and cerebral infarction. Morphological changes of scintiphotos were classified into 2 major
groups, 1.€., ventricular retention of RI (within 24 hours and beyond 24 hours), and subarachnoid block(unilateral
and bilateral). The clearance curve also changed in 2 ways; one was a tendency of a shift in the base of the curve
to the right, i.e. delay in establishing maximum counting rate, and the other was a decrease of ascending gradient
after the base of the curve. These changes in clearance curve seemed to represent disturbance of CSF circulation
and absorption. CSF dynamics after SAH were evaluated along with the patients’ condition and RI-cisterno-
graphical changes, and the conclusions were as follows:

1. RlI-cisternographical changes take 3 weeks after SAH to become stable, therefore, this examination should
be done after this 3 week period.

2. Intracranial surgery of aneurysm does not influence CSF dynamics on RI-cisternography.

3. Ventricular retention of RI beyond 24 hours suggests NPH, even more so when combined with bilateral
subarachnoid block.

4. Rl-cisternography should be repeated on a patient suspected of NPH because ventricular retention within
24 hours and beyond 24 hours changes each other according to improvement or deterioration of the clinical
features.

5. RlI-cisternography is a most useful and safe tool both for evaluation of CSF dynamics after SAH and for
diagnosis of NPH, which is definitely represented by ventricular retention of RI beyond 48 hours and by bilateral
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subarachnoid block. However, accurate diagnosis and treatment of suspected NPH cases should be made by
a comprehensive study of other examinations such as saline infusion test, pneumoencephalography and EEG.

Key words: Rl-cisternography, clearance curve, subarachnoid hemorrhage, cerebral aneurysm, nor-

mal pressure hydrocephalus
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Blesy, BHRRGREYEL CRUREEMT5Z L3k
{EbhTW5, RICEREKEE (BLF NPH & B
T) R BRBOTFESRHD IR - TUSR, ZDORAED
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FRICHET 5 Z LB EEICR-T&k, 20O BRI X
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D, iz NPH OBOBRBERNETRICOWTihiziE—%%
LIZHRAPBR BN TS, TDX 5 2FREOF I
84 DEFNCOWTEET 5 Z L 12T & %25 SAHEZD
BRI IRBIRE 2 8 & 72 B RAU BRI e - CHBIR S L,
—REREOW R E LTIREZ D Z Lzt F L.
% 1ISAH ##F o Rl-cisternography % JEEEZEHIFT RO I
BoF, 7 )T T VAL — T CERN, BERCRE L,
SAH %0 BEIRERDBOBREHRENEEY, Hx D
FEFE Iz NPH 2= Rl-cisternography o EE{FICE
T5Z LERAT.
0 XRELUHE

SAH 8844747~ 123[a]¢> Rl-cisternography #% #&
L. Zo8HIh 265 KEiRE cH b, 55 IFIH
LREBIETH -7z, BIREOLEUIBIE, BikmRE
W27, R BEIIRIE22, NEEEINRE20, HEEBiiRmE12
TH5. LHRUEBRELZHOREEZ bR 5 LD THEA
¥ % LRTEEENRE27, RRIXBIIREL8, P &) Ik B
20, HEBEIARR 7, E7260L 7%, B L6FIIRIEK A
@ primary SAH #<5H % (Table 1).

SAH &MEHIREFIz %t LT 1& RI-cisternography (30448
THRARWL, EARERITICE 2BHLOMGKRLH S &

Table 1 Case material of SAH

SAH 88 cases

Aneurysm 72
Ant. Comm. A. 27
Mid. Cereb. A. 18
Int. Carot. A. 20
Vert-Basil. A. 7
Primary SAH 16

B, AMEESESRE Und o7, E o MEEIRE
b LTna,

EFREL L CHRENICERE ¢, LSS, S
BT H RE O R WEEEETIME, TArA, EERLE
204> RI-cisternography #3®A 72,

JEHEZERI 24TV, 7 = TRRIC *°Yb DTPA 1 mCi%
WAL, 1,3,6, 24, 48, 7285 BicH v~ 2
7 CHRE LIERRSENRE Mz, £ 484 o ante-
rior view ©50,000% v o NCET AHEEHNT I Y 7
FURS TR LU, BRI LT Y A AER
BECEARE G2 R WVEBECEEICTES B E S
i, BEEIC—EL L. 32U 2 —&— 3410 KeV, 1
BF4%370 mm, A— A 31,20005 0, FH LR X
— =7 1F198 KeVThH Y, BIZHEL, window g1k
+I5% CRIE LTz, 750,000 v o b w o Wk
—EW LY L7eo T Rl decay 133K LRI 2 5
RNWEEZ I,
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RI-cisternography (O JEREEIFT R & WO X 5 1 438 L

(1) EWE
(2) PMs{EvH
(ventricular retention, PAT VR LR&3).

a. 24pRPIATEAREE (BLT VRa LHg9).

b, 24pRALL BAEWERE (LT VRb L),

(8] 7 EMETIEPAZERE

(subarachnoid block, PITF SAB LE&T).

a. i (BT SABa L)

b, {li: (LT SABb LEET).

IEE TR RT @EAZ 1 ~ 3 R cRAE A & RHER,
Ehi—EWiTv ey 2AZIcEL, 6BV ALY
T RGN BN R L OREERE ORI AEE Sh, 248
B IR Bk R R Ic EARIREILCER L T 5,
48R fEItR I X X oo R activity (JHAS M K T 3 %
(Fig. 1 top), VR #13% < OBA, HEASEREZICE
K2 o WIRNER D & B & hv, 6BE B co T8
BT 5. FOB2ABEEBIZ T TAEICHEE L T v <
VRa b, 24FpR% LM RI 2ME# LTS VRDb
LT BiLA. VRb oHicd, 2 0OBEEIES T2 1
O, TMFEUEHOPEEET 2 b0 E B3 b 5
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Fig. 1
Top: Normal figure

Typical anterior RI-cisternograms.

Middle: Ventricular retention
Bottom: Unilateral subarachnoid block

(Fig. 1 middle). SAB B IiZBETEE 21 B EMED B
EFTREZRT SABa L, O AM & ik @il SABb
255 5 % (Fig. 1 bottom).

RI DEEHEN~D FF B3RV % non-filling i3,
Tex DIEFNCER DN ol ZhidBZ b < RIEE

BOBIEHR, REBOBEFNICIIARE Z HAT L s

STl ThHs 9.

TIVT T VAR =T DFRRIGKRD X 52553 Shiz,
(1) ERE

(2} B KAERs PR R

(8) b kv iBIREE

EH ik Table 2 38 X U0 Fig. 2 0 X 5z 1 B5EE
53R, 6RFME L ARICBEBEO L, 6 REHifEs
RIEEZRY. 20237 2ETEANTO RI 0B8)
ERNBETT 5T, FEENICHEET S RI B8h - &
bENZ EEERL, BRI ~ET 5 ETOBHO
HWIZRbLTHOLEDLNRS., ThbbIOBRKEOR
Bk <hs2BE7 TETED 5V iZMEN~DOBE)
KHEEVRDDLELZOND. 6BEBICEEEIELE
#%, IEH Tk RI OWRIGHEE I ] L2485/, 7285
EREBEML, h—TREEA LTV, Zon—F
DILH LY BB BT, 7B TED 5N
BE 20 RI INBEESNLTWS LEDbR S,

Table 2 Rl-cisternographic data from 20 control
patients

1 3 6 24 48 72 hrs.

Maximum 857 650 474 604 799 1330
Minimum 503 236 164 210 512 767

Mean 659 324 243 378 632 1068
SD 108 112 97 118 94 166

Value is second number required for 50,000 counts.

sec control

1000

500 -

1 3 6 24 48 72

hrs
Fig. 2 Clearance curve of intracranial radioisotope
(1). Figure shows mean +1 SD obtained from 20
control patients without SAH or hydrocephalus.
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Table 3 Ventricular retention and SAH [requency

Ventricular retention

Number
Z{SS{H None Within Beyond Beyond Total
24, 24, 48 hrs.
1 23 21 16 6 66
More
than 1 5 5 5 7 22
28 26 21 13 88

Table 4 Subarachnoid block and location of

aneurysm
Location Subarachnoid block

of None Uni-  Bi- Total
aneurysi lateral lateral
Ant. Comm. A. 7 10 10 27
Mid. Cereb. A. 2 16 0 18
Int. Carot. A. 3 12 5 20
Vert-Basil. A. 5 1 7
Primary SAH 12 3 1 16

29 42 17 88

884, RI 23z~ 5 VR Bd60fc, o
5 HL2URBRILINICEET 5 VRa BEMR2641, Fhil b
#+5 VRb #3344 Tdh > 7 (Table 3). Zh b&RE
DI VT FVAD—TRIEET DL VR(—) L VRa
FETIIRIEME X 6 BB T, #0%OYLH BV ICHER
Ao, L L VRb Tl BR324 0 5 M)
~BATL, I—7 LR BR + % (Fig. 3 left col-
umn) .

7 ERTREOBET R 2R SAB #3506 <, 424
DR AIED SABa, 7 174I25m % R4 SABbTH
o7 (Table4). Zd 5% SABa D7 V7 T v A h —
T RFTRIEZR O b o 7203, SABb o g
DIEE DB TROTT RICTAT LB b - 1z,

VR & SABb LIz i3 AHBEBAGRA & v, BB PSR E
Wb D TR A~OIEED D72 <, iz 48r5 LA L5
BICIRME~OBIT R E oL R0, b Thin
bDBL Do Te. TEENER B E T, HMEHRT L
URA~DBITHBPBEIEL CTHLNRY, ETHEIEE
&, B THR~BIT T2 00 bbb,

SAH [H%k & MR & OBfRIL Table 3 X Y B 5%
NEoic, 1EIFEIERE I VR(-)F$34.8%, VRagf
31.8%, VRb E£33.4% Ch 508t L, 2 EPLES/ERE

FENETN22.7%, 22.7%, 54.6% &7 ) R HEHERF
V3B 5. 1640 primary SAH #i3fELL2 VT
FGUAH—=THEBFIRER L. Lh LEIRERED 7
V7T v A H T IR REEREES BN, SIH B
B LR BEAN LY, Bic22fo 2 B B c
EEB LA p, S0GI 1 B MR & SRS 2R A D
% (Fig. 3 right column).

7 E T RREAZE I Table 4 0 X 5 C¥TAMEIR, Hk
MAEhAR, PISHBIIREESARICERIC A bt B RIMENR
SERBETERAH S 5 WIEHAOBHESREF b D,
WK BB < i IR & 72 o T BRI D Az R i
Hid, WEBIIREE XS EBEic A b 523, il
HDOZ e bbole. Tk U CHES INEB IR &
primary SAH BECREAZEFRMRO LWL DORER -7,
HMEALE 7 U 7 7 v 2 H — 7 i i34 i e 2
o fo (Fig. 4 top).

SAH F{Ed b ORREEM & BERERENE L 0BG E
57, LBEIOIEIES 3 BLLNOE & 77410 3 B
DRCSTTIZITI VA —TEEVRE L. 3B
PAN O Lo @ Biic T b e b O R IEF BT W —
TEHLDOIKI LT, 3BLUERETIISTS Y 2SR
T& o7 (Fig. 4 middle).

BB IC X 2B M5 7, BREEERFE T
AR b A ol © Rl-cisternography 23T & h iz
OFlc >N TIRET LTS, BRRETLZ Y 7SR h—
T b, HRCHALPRBIE RS o bk TcE A
o7z (Fig. 4 bottom).

MEEEENED bR b0 RIWIch B, ZoLblic
MMEDIERS MBS THR SN TS, 72 RI ON=E
HiRiE VRa 23 1 flo A, fhol8fFlix VRb L BRI
ERHITH - 7.

—7%5 VRb B35 18BN SREEEN 55 = L T
v, RI DN RREEENR & MRREE L &% B
PR bbbz, $7MEE LB RE S o b0
32440¢, SAH 88§rh27%ichizd. FLTZoHh
DIMPNCHEEEE L H B Z 122V, 7D 0 54z VRa
ThHo (Table 5). Zh &19FOBNREEALIT, FiZZE
BRG], PNSHEIIRE I INNIEE & £ 5 & @ 3 41, ¥
EERE LFITh Y, ERRICHD DD, b5V IiTME
BHFEELZ LD EOEEFTh -7,

TREEDAREREE, MRRERET R, Rl-cisternography|z
L DMHEWR, 7 BT IRBAZERT RIS & U RASRGE X
D, NPH M Bbhc9Flicizl v~ 14814
DEFNC 2 ~ 4 BlOABRE®THh, 7461z V-P shunt
VAT & duie (Table 6). 56641 ~ 2 % AREC
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sec sec i SA
To00 L seeo kL primary H
500 | 500
1 3 6 24 48 72 1 3 6 24 48 72
hrs hrs
sec VR within 24 hrs sec
1000 - 1000
500 500 |
1 3 6 24 48 72 1 3 6 24 48 72
hrs hrs
sec VR over 24 h sec SAH 2
Tooo | rs 1000 | over 2x
500 500 -
1 3 6 24 48 72 1 3 6 24 48 72
hrs hrs

Fig. 3 Clearance curve of intracranial radioisotope (2). Comparison among patients without ventricular reflux,
with ventricular retention within 24 hrs. and beyond 24 hrs. (right column), and primary SAH, 1 and more
than 1 attack of aneurysmal rupture (left column). Shaded area is a range of mean 4-1 SD of control study.
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sec idline An. sec -
1600 L midline An Tooo L IC & MC An
500 |- 500 -
3 6 24 48 72 1 3 6 24 48 72
hrs hrs
sec SAH within 3W. sec AH .
To00 b within 1060 ( S over 3W
500 500 -
3 6 24 48 72 1 3 6 24 48 72
hrs hrs
sec preoperative sec postoperative
1000 |- 1000 -
500 500

48

72

hrs

1 3 6 24 48 72

hrs

Fig. 4 Clearance curve of intracranial radioisotope (3). Comparison between midline and lateral aneurysm
(top), patients within 3 weeks and beyond 3 weeks after SAH (middle), and preoperative and post-operative
study in same patients (bottom). Shaded area is a range of mean 41 SD of control study.
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Table 5 Mentality and ventricular retention of 24
cases with hydrocephalus
Ventricular Mentality
retention Normal Impaired
Within 24 hrs. 5 1
Beyond 24 hrs. 0 18
5 19

TTON T AR O BFH BT RAICELH 72 shunt 450 175
e Ez oz, VRao 8 fiH 2 flic iz saline infu-
sion test ZAfTWFRHEIEOREIE Lz, o> 1 FHIEH
I FEORBD 5 LEEIOREN T, 7 EETIEH
FERT RIS 2Dy, IHENELS VRags b VRb
~BAT L, BHRER GEEE Llce® V-P shunt 547 L
TEHEH TS, Shunt FHEThr -7 2 FliX,
147 R, 1FE8HAOMCEEIOKREL VIEL,
PIVT7TVARI—T, M7 EETEROBETRLL VE
fBiZ72 s, BEWNHHESS VRb 225 VRa ~@EfE L,
FIRFICEERIEROBE L A ON LD TH B,

v % £

RI-cisternography 13§/ 1B ERBIRE & FLERRTEH{E 22 D%
21T, LA bABAPREBCERICHY SR EE Tb
5. AR DiChiro” 3196441 7 DA B> W
HFLTRY, BARIEEE T4 2R B OREBREH
RMIEHIEL LTUEL T3 X 9kRY, EbdDT
FRE L LTEDOMAME ML L T& /. —JF SAH
DEERIERIC K E 2B B2 Z L B Tt by,
shunt F£ffic k> TREIET S Wb 5 NPH 23,
SAH DORBICH2 ) DEEIREET L ZENREESRS
Yoz o, #L T, NPH 2= shunt B0
JEPEIC Rl-cisternography 23F 17488t 2 525 Z &

OWTREZLORERHR HH 2991020 71 RI-
cisternography O % CiX, % O BWIRLIERE T SHEE IR
TR THLZI LIl mbA TS

41k SAH B#Fi2f7- 7= RI-cisternography odica o
FHUCREL, SBIC7 BB THEL 9 © RI BN O HeEE
LT, BRERED50,000 7 MCEY 5% o
2 VT T AT ERVWERMICER L. Zh
IZ X ->T SAH % OMIKBIREBEO LAY & 2 ORI
Basmy, KES NPH OFm27 0B L iniRi stk
BILEDISCHRTHDDD, P OREORRIZL S
RO EWZDNTELRT S,

Rl-cisternography B ECMFKE, 2OER 6 1
DNTEEL DREPRENDH Y, 22 CHTHLET
nWEEbhnb.

SAH #® Rl-cisternography OEE | B8 513 FEE
DIEICE~N7 X 91z, RI ORNsMiR & » £ TR
CRBIENS. MEFRIEFREBCREZ SR N E—
fRicBEbiTwa (Rudd®). L L Kieffer™® [ ZE% »
Bbhaflcd 2 ~4BHOMEHRSBEINZ 2 L
BB ENV, EBRERBIIIEAZENKE L, E
WA O GlEEH L B, 12638 Uiz as, 240
METIETIRTEF A —VILRE e E L T
%. Hx OFEFIP, VR(~) BI88HH28HITH - 7z,
T LT VREGOHIH 1 ~ 3 o0 s iz 5 4%, 2
EIETRRAEDL 2 <, BT & - 72 < E# @ Rl-cisterno-
graphy FTRZ/R L7z b DA primary SAH 1 4], Hi%538E
AR LBl 2405 72, RI OMEERIZL < DER
B, BRIRRUSE X VW7, BEROMEEE L Y OWIN % 5
TLOT, 7ol 2R CLMEYHRFTRIZAER 22
HRETHY, RI OREEHRERITNE X Y 0BT
INDOBBEERL TS L LE2 NS, VRafil VRb
FELOMICBEER ETHLERD B2 L13L < DAL
D TN OO g e DREF) T $ VRa FE26451 T 4nAE

Table 6 Clinical data from patients with shunted NPH

Case Age Sex Locsfnon gﬁimy Gr:"(‘.ie Mental - Hydro- X;ft::rtl le*?c-h. In‘t)efrval Result
aneurysm S AOIfI Zsli(f)rrins- impair. - cephal. ;0 block %;I:-
1 58 M  Ant. Comm. A. 1 Ia £+ + 4 24 hrs  Bilat. 2 mos. Fair
2 49 M  Basil. A. 5 Ia + + 44 72 hrs  Bilat. 5 yrs. Good
3 50 F Lt. IC-PC 2 Ia + + -+ 24 hrs  Unilat. 5 mos. Excellent
4 44 F Ant. Comm. A. 3 la + 4+ -+ 4 72 hrs  Bilat. 5 mos. Excellent
5 56 F Ant. Comm. A. 3 Ia -+ 4 + - 72 hrs  Bilat. 1.5 mos. Excellent
6 65 M  Ant. Comm. A. 1 I + + + -+ 24 hrs  Bilat. 2 mos. Excellent
7 54 F Ant. Comm. A. l Ia + 4+ ++4+ 48 hrs Bilat. 1 mo. Excellent
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BEEX L FIOHRTH B0, VROEE34F RI8HIERERE S
BHRBLRTVWS, ZOFETEHZ I TIVAI—TIED
HOPRERSHY, DX Hic VRa #, VR
TWL Z Lk NPH OBWO 7w DORE 2L RS T
H59.

RI DL RiR~D % 8o F itk d 2 W id JRET TR
E4 b SABa 3£ OGEHMEME RRT 2R R
ThbbH. L LEERSBFFI2FIC SABa 27z &
w5 Kieffer'® o#fELH b, FHrax O il ¢ b primary
SAH 3 flicBH B 27 SABa #BIEBLTWE. ZHT L
BRI 7 TIEEE L X 70T b OEREBPRE B FIE
LicZ LR T 500 Ly, Fix ORMENRE
FEFIZ >V Tik Table 3 iITRT LBV TH Y, BIIRED
BALIC L 5 TEDAE —VIEWR DB, 20X 5k
EETIRAED A& — I OFEORE B, MK X
D OWINEERE, 7 L CRHEL Y OWINE & OFHE cR
O oh, Mg, i, HinEkRE 2 E S5 L,
SABa 75 SABb AL EEEZHL TS D ThH 5
5.
7 EETEP LD R OWIRE S 72 fi 1 RI &
ELRPPREELBRMICIIET 2 2 ¢ bah Tw
61)2)4)12)23), :nczb\iﬂ#[aﬁﬁmf&ﬁm@ﬁ)fk’ *ﬁ,ﬂ;@ RI
PEEERIE ORI, 7 RI OpFHRL i T
B POME DY, BEBHCHiEIEATES
HOTERV. Bk idE & OFRFEERH 50,0004 7 >k
CET 5B, FEENCHEET S RIBEKIHIT S
LOLELZT, INERENCS ey ML, 2T TV
AH—TEFote, ZTOHEILT ULEREL TR
7z, Brica Y A — 2 —OFEE370 mm o Iz FEE DA
DI, BB AR EE TR b/ARTEIRERBEES
EULBFEHEYXH S, L L7 BETHILZ>WTIEXR
KRTXRTEATHBEDO TEOREDL /NS LRI
TRV b0 LELLN, ELODTHETHY, %
TeRBEER  BRS T & RV A RO FTRE T H
5. Curl® SEREERPOFEEREL, shunt FHfic X -
TKREEF D 7 — T HREFET S LR T 5, BhfijkE
DERPIT & BE VN, SABa, SABbL DAL VX RI B%
FEZAA L LTHRIBL TV 0O YR L 2 TR,
Lo LEIREREISr B B Y 258k B oicst L, pri-
mary SAH B2 IER A i< & L%, BlREoRAT
720 SAH ofBBRRWZ L 2E T bDOTHH 9.
7z SAH [E3 08N & & b ICBIEMER R OMRIE L 325 |k
D OBBRER AL B Z LT, 7 EEOKE, MEtic
L BBA%EN SAH 2 Bh 5 Z L C#IT LTV Z L &R
LTW3%. Wiz SAH #% 3 E CoORIC ik L T 3@

BT, RIEMEREEOBRBE LD EY ROBRILS
Hbpickdz bid, 7 EEOKE, WEFTHRT 5D
RREIZ3EMEZEST S LETRBLTVELDTHA
5, 2L TZoZ i3l 5 X 9ic SAH £ NPH 7
RETH5ECOHMELVIE-HTITATH .

SAH # 0¥k EReER DOl % Rl-cisternography ¢
F]—BF TIBH L ciE 3D v, |a DT - 74Tl
Wta OMAERER S b XEIVEEEFRIMRERSEI
Bl kBl 52V L lbr ot THIXEMET
M X 2N RFINREO D THA .

F 7z NPH PEONICEF O BIRHRE Tl EL 7
V7TV AD =T TCHEAEDRNLONREL, 2055
REEFNZ & shunt FHAEFZTH o 72, Lo LEHRIER
OHER LFIBIL T VRa 205 VRb ~ZEKL, 7075
VAR -7 CLRIKEREOBERASNTZY, HEWN
2z VRb 55 VRa ~tEESN 72 L EF 25 b
B, ZDXORERND, — OSBRI RS
ONWTR 7 EFETRAEIEIL LB WS O Th Y,
VRa 2 VRb LW 52 b 4 7o o b BUsRBE D & D BRI I
RIS RIEROHE, BECRE{ESLTWEZ L
Bhirk.

SAH oM=K Williams?® iz X hid 42%ic i &
D, HTxDOEFTH27%IA DN TS, Fi NPH ¢
SR X Foltz® 10%,, Galera® 199,, Yasargil?®109,
EHREESR TS, Fx OBBFIHRMEREDH - LD
F196 T, T 5 bE#gic NPH L2 L, shunt F
WEHITLZ VDR THTHS. MIZEREMLIZLD
R, WERNREIC XS L& h b O Th B, SAH
v NPH Z5E & co iz >, Ojemann'® i3 3 @
+5THA9 L L, YasargilP® 21 h A%l b - L b %
ey, Shulman? 4 3 ~ 432 T35, Z0HIR
FHADIZ VT T AN —TC3BEEL LTERIRE
DEIC RI OFFTR L RINEE LS & 222 5T/ & —3
LTRY, 7EEE, WREOEHRICIIRE X% 3 HH
RET L0 LEbh D, BIIREENAL . NPH SAEE
22T Yasargil® IS BEINRE40%, KBRS
27%, PWNSEEINREI3% & L, Rudd® & ¥i38@8hReE c
ZNEBRRTWDS, Fx OFT b EEREE19FHILEF],
shunt £ 7 ¥ 5 FIHEIEBIRE Ch - 2. BIK#E
BRER O 7 TR TIREZE cmilE kb Lz
DAL O ENRIR I AR TRERTH Y, WHRIERES
S LTV LA MEHF, NPH BJE LEU->WT
WaLDERbhD. MEE LRSI 5 272 244
B VRb 219 ¢, 05 bISFIIMEREERH - -
F e fBicilb )7z & 9 iz Z D 18451k VRD 3445100 53% T
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%, GnkerEE194s 9 filic NPH DEEREERNE 5 - T
Wiz, NPH |z%t3 % shunt F4ff OFERSIZ 2 W TiEE <
DHEN B S, Messert!® 5% NPH OFERRMALEE 5
W, EREFTAPBEO SO FEHRFTLHLELTNS
Wood®” ;& RI DMz NER % 4 D fic, MEHEZER] CIE
FTHNERPHESNRDZ L, FBEN L 6 7 HUN
ThHDI L EERHE L LTS, LeMay™, McCul-
lough® (XM= RT 3248 FHILINICTER T 5 S DO F
MR E < 2y, Rudd® 13L& E%2 27211
DO L RN S R BEHIFHO L O T BRICER S
BENDB LEIEHEL, BIE®RS ~ 60 BidkEz A
BRETHDHELTVS. HrDIFITYHL, ZOHRDOKE
BB CERASE L 241035 v, shunt FA7E7
Lig ol FWRBRNFGBREDO IO F 2 — T ERkEY
XB% 2o HIKEBIED | flZREEbOOTH
BChol, ZOF2—TkKELNT2FERICITE
LthEsh, DELHE»T, —IHEEAEBICKER 2
Wk Szt T, AFIIERMEEL 2 B REMEG
KANBRETHS IR, b UNBRRESRITITLY
BRIVBELEELETHSI LEDRE, E£75E0
BB % AT 5 MEENRAEF] <1 shunt FHFIC X - THIRE
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