54 : 1190

< /A% Symposium  06-3 >
FEFEVE I8 T K SERE D B IR 2 © A 72 Bl A+ IR

HOmmY LW Hw?

BE | ERMEEREEKBEDDIZE 57, disproportionately enlarged subarachnoid-space hydrocephalus (DESH)
DR EEZE{LIE, < HIEFERIH S5 CSF AN E N B E WO HHEMAZHE, ThICESVWASMNEESRL BET
POBBEICLDIRNDEREIH B & WIREETIEFHBATZ AL, MRI Time-SLIP &% 6 5\ /- CSF D& & DEIR
P55, BEETHDESH BETHSMUAZEIICIE CSFDEZ AW & /R L, DESH % SHBARIAE4 CSF MRUX

B OPEA: - WRIDUBRE O Fr L\ B & VR IR K BE ORI - it DA

DR & 1RE L 7=.
(B PR 84% 2014;54:1190-1192)

Key words : 58 VEIE# £ /K EAE, DESH, MM#EHE7E758%, Time-SLIP %

FL®IC

HRSS MR IE W EKEESIBEA A R4 > Vs, 2o
%, Zhekanm & 2k — MFFED study of idiopathic normal-
pressure hydrocephalus on neurological improvement (SINPHONI) 2
MBI b, ZOBHEIA FT4 0 OBREHREDZ N
MERBENI. SOIBIETA FIA U HYETENY, [ b
THED ARSI 7 31K % £ 9 IKBHE (disproportionately enlarged
subarachnoid-space hydrocephalus: DESH) J¥?, 3 7 b i
B (CSF) 2WZEICMA, Y Ve AU TDL LETIE
WIFRE L, 2N &0 b $abbEMHERLB L OERIRT
B LTWD &) FBRRREZ & 5/KETIESY INPH O H
ERTEOT BN 22 TIE, IEEEREAEIZB A IEERY
ZEALB L UMRI %2 b H 272 CSF O f) & %75, DESH
% C & B 3727 CSFEER & WU B3 2 IR & % 2 C
AB.

iNPH D EH1&

INPH (ZZ8EEKIIE, T2bbNENBLUOMEL D
T EDNZ CSF D DFEEED 2 <, BE&RIIZIE CSF O
WAL EE DD B EEZ LN TS, ENEIEEICIRL
DNVET AR E LSO BBETESIAL, B
RO QB TREIR/MEL T D DR TR
CSF DA — 534 % R § &\ ) TRRERY 2> & DESH & I
I3 YY. INPH O A#54Y DESH 0¥t 275 ¥, —77, <
T IIMRPHERL 512 & D 7 ) IR IE B R K BEAE CLE MR
W HRETHEOMED7-H% {IEDESH 27783, < HET
PEIZ EDERM b IETH L. F KD D VIxFL B
A 5 22D JE R T A U 72 KBEIE AN AN 72 o TRERASHEAEAL

LT BbDd DESH Tldzew?,

Fig. 112 DESH O {§ F o % F & 5. DESH T, <
LTI VY 2B ZR XY EHTIRL (B kb
M), WAL TP MEL T b, $74bE CSF I
WMEBLO VNV ET AR I N UTOL DETECHEL, £
NE Y ERO BB TFRETHRD LTwa Y S HER R ILE
HERO— RO L TIRICIER L T 2k b 5.

X BERTEIR & KERIE

THLAYAHTIE, CSF MM ZE D R#EHE CEA S, 22
PHEO—fLE o THIME, SHITHRKELHE> T
HARENEGN, Vviahfl- vV x T —flEiEo T
CHBETHEANHT, WMEHHOETE K-> T, KEFIKM
FEROBMIE R AFEET 2D < bR 2 SIS 4,
ORI A & FIRANTEAUE D &9

CSFIRIROBEHED ETMIZHE Y 3 5 &, ZOHIR TS
EEAHEL, RROES EAT A, B EFT1ULCSF 2 AL
BREDIERT A, 21U & b %o TFROMBEIAMEAZ N
b5, PhkERETHNE, FRE ) EROAKE, 5
SRREIER L, EVURMEDIT O < BT ME
5. ZREIEETKEREOS AXMKAEAPZEL, i
FTARTHAL, < BIETHEL & OB S 355128k 72 5. INPH
WL T, TS0 RK, 728 2 TR ML, 5
WIIHHRAL O 729512 b BEHERLI V72 % CSF Hi ANl < i,
ZD7:9 CSFWINAWESNTEL L L) i s
Tz, Lo LZoT CIEME L EAo QTR ©
BOEARAIEL D ZEHH L, MED B THELIRT
5 T, EEFCIIRIGE R ISR U 5
H% 3T & %V, Adams 5 @ 1965 4E D300 dh THAT

Vgt R b B A AR S Rl AR R 220 B (T 980-8575 AR T HEIX A BT 2-1)

2SR R 9 B R A R
(Zf¥H 201445 H 21 H)



FRFETEIE S K BEE D ERIR 7> © 1 72 BB EAS - WU,

54 : 1191

Fig. 1 HFEMEIEHEKESE (DESH) @ MRI D48,
o QFWAKEIR, @Yy 2% L REEHO < QETREOIR, @iz (< HBETHE) omk/IMe,
@ORBHEZE (< DBETHE) oMb, ©RMERMNEA, OILKLMMETMICX 2 EREB X OCERENOEYE (5
ficlx e 5 g @FHAKEIR, @Y ey AROHK ; A @ @Q—HIEO BT 2k, OEMMERS &
ORMffEsE (< HBETHE) os/ME.

RED o7z (T7HE INPH) 2 6IICE LT, BEDD
BERDPHEIUBR L COZTREEER BT T2 V. 20fkd
Adams (SIERIEORIEERYE, B2 5 RERAYOMGHE LI
BilEZE, ZFRL VDY bLEILS, BHEREODH L
WO BFTEL 2N VGO L BT IER L ONE
EOMICIEARA;ELZ A L%, EARICL>T—
o B TREIHNMEL, oMo BT DS LU=
BIRTZE9127%0) 220 T, NOREEREA S AT <
bR TS 5 EGET 5 & DESH ORENZEL % il T &
L. UL, WEFHLEERTIZEDDTZL. Lad,
¥ X Y MlRIIEEMHZETO < S NEIZIERS 5 o T
BHWHDH L) ITIEAZ TR\,

Time-SLIP A THIE & h 5 CSF D=

MRI time spatial labeling inversion pulse (time-SLIP) i,
Inversion Recovery Pulse (DL IR 7$)VA) % %% | 7\ I
O FFTEINL, dAL 7z CSF 2RI 2 2 FEThH
4. CSEFZDbH D% RF pulse TTXY ¥ 7 L CHIAM ML —
Y=L LTS 50T, CSF Oy - AR+ 21t
B, RETIZILEGERRE (6 PRIFEE) ofigHn
BETHD 7.

INEb bW e, RN, FGHA, BEAR, H5CEE
ZL Ty AND 7 E T EZ 1L % to-and-fro
CSF OB &84 5 2 ENTE L. —J7, KIMHAZTIZBIT 5
CSF OBfEx Bl% 3 5 &, fiH%, DESHEEHEOWTFNTH
KIHZETBIZBWTIECSFOF T L o7z ANV, ¥
V¥ A5 6 KNI ERIZ CSF DL e LTz
CT cisternography Td, & % R THEFHIL I Ve A% %

TIRIEGEL TV LPMWEIZIIA> TORWEIBE SN L.
COZENLEEETHDESHTY VIV By ARG 5
KB PRI 5 FBAL S CSF ST L TR o i W i
WAEEL T2 2 %2Rd. 2%, EETLEENIC
AR BT EC1E CSF DIt OB REDSIEAE L,
BYIZ CSF TN TV I EATRIBE NS,

CSF OWIIAS € & BRI 22 5 72 ST B L) di iy 7
Fr<®IET, DIVET AR L) ERTRENTWL EE 2,
ZZH 5D CSF OWIATHRIIALT L72IREBEEZ D% 5,
T&%% Ko7 CSEFMIFE T 5 2 L TU I E Yy A% LAlfiK
FEOPLK LRI ISR M #E RO 7 B T2 MET %
DESH OMUEDOIEAFHAL 9 5. TN TIEIIVET AZ LY
FO CSFIIEE L LTEZ 55 b DI, o CSF
ML= =% AN5 L BHRITORERICIIITE A CHEMR
Y, I CONEICERET A Z EAVREN TV A VY i
TR B IRSAI Y v SEHINEB L5 V8RB D I H R
BARE A S D) IR EDCSFWRILD )L — T b &
F 25T EIINHETH 5. & 5|2 prepontine cysternal trapping
ZE AL, BRI OBIREZ X o THREREILE L HDT
SRS D, BZ 5 Bt A L2k, &5 VikE oo
JAIHRELZIT D 1) 7 SRANDOREEATE T2 2RIV — » & E 2 T
by Lk,

Z ZAZHT 72D 1X DESH OILRED & A7z —TH R R I T &
O, TR, RSO R A v, L LSk D
2 Z ORFLAMZ B 2R AGH T B D v, 2 OIGH %
HENL, SIS ORFZEA IS NS.

MARTCICIM L, BRI E COLRIEIZH 2 3, ik, I
BWTRLHE ) FEA.



54:

1

2

3

4

5

)

)

N

fud

N

1192 RRPR iR

X "

Adams RD, Fisher CM, Hakim S, et al. Symptomatic occult
hydrocephalus with “normal” cerebrospinal-fluid pressure. A
treatable syndrome. N Engl ] Med 1965;273:117-126.

H A TR H e /K BEE I 28 X R 6 1 TR0 K BEE SS9 T A B 5
A EZEBS (ZEE, AINEE). FEEEMIE R EKEE
BIETA T4 2. KR A4 v ¥a—1; 20083,

H AR IE K BHE P S R SE MR B K BE ST A B9 A
MEREB S (ZEE, AU, FREMIE R KEEE SR
HARTAVH 2. KK A7 4 AL Ea—%; 2011
Hashimoto M, Ishikawa M, Mori E, et al. Diagnosis of idiopathic
normal pressure hydrocephalus is supported by MRI-based
scheme: a prospective cohort study. Cerebrospinal Fluid Res
2010;7:18.

Kitagaki H, Mori E, Ishii K, et al. CSF spaces in idiopathic
normal pressure hydrocephalus: morphology and volumetry.

6

7

8

9

Abstract

54 %12 %

)

)

=

=

(2014 : 12)

AJNR Am ] Neuroradiol 1998;19:1277-1284.
Adams
hydrocephalus. Schweiz Arch Neurol Neurochir Psychiatr
1975;116:7-15.

Yamada S, Miyazaki M, Kanazawa H, et al. Visualization of

RD. Recent observations on normal pressure

cerebrospinal fluid movement with spin labeling at MR
imaging:preliminary results in normal and pathophysiologic
conditions. Radiology 2008;249:644-652.

IS, A REE O BB RO 571 F 3 7 AL R
WHE 2013;32:148-154.

Yamada S, DePasquale M, Patlak CS, et al. Albumin outflow into
deep cervical lymph from different regions of rabbit brain. Ame
J Physiol 1991;261(4 Pt 2):H1197-1204.

10) Johnston M, Zakharov A, Papaiconomou C, at al. Evidence of

connections between cerebrospinal fluid and nasal lymphatic
vessels in humans, non-human primates and other mammalian
species. Cerebrospinal Fluid Res 2004;1:2.

A hypothesis of cerebrospinal fluid formation and absorption:
from the clinical viewpoint of idiopathic normal pressure hydrocephalus

Etsuro Mori, M.D., Ph.D." and Shinya Yamada, M.D., Ph.D.”

"Department of Behavioral Neurology and Cognitive Neuroscience, Tohoku University, Graduate School of Medicine

?Neurosurgery Service, Toshiba Rinkan Hospital

The morphological features of disproportionately enlarged subarachnoid-space hydrocephalus (DESH), the core type
of idiopathic normal pressure hydrocephalus, can not be explained by the classical theory of CSF absorption at the
arachnoid villi and the hypothesis of CSF flow blocking at the convexity subarachnoid spaces. By using MRI Time-SLIP
CSF flow imaging, we demonstrated that CSF freely move in the subarachnoid spaces below and in the Sylvian fissures.
CSF does not move in the convexity subarachnoid spaces in healthy individuals and patients with DESH, indicating the
presence of flow obstacles in the convexity subarachnoid spaces by nature. If so, CSF absorption must take place below
the Sylvian fissures. CSF would retain in the ventral subarachnoid spaces and ventricles, once the absorption below the
Sylvian fissures is impaired. This hypothesis enables to explain the morphological features of DESH. We proposed an
alternative hypothesis of CSF circulation and absorption including absorption from the cranial and spinal nerve roots to

the lymphatic system.

(Clin Neurol 2014;54:1190-1192)
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