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iNPHE RLIE— Bmbe O g Co RRIA K

2. FUIE AR HIE N DR TIEE ~ 2. EEEGEIRITIE
AERR SN T THL IR LED,
treatable dementiaZ)*btreatable gait disturbance DR e~

3. MiBkRE O T dtap test

3. W EO T RHNEEZ ) Dtap test~
tap test B (ROZBINEE ERICINZ, KDY v MRROIR
FHlCAEATHALOBEIEL TS ?
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2009.1212 SHE(NO.3)

S IE ¥ EKSEED R = FRUR
Mapan Shunt Registry of iINPHD33EH,

AN,

EH — RERHE. P2 B SRES, Een—
TEREKWEOHS. FRCRRICEY 3% HRER

iNPH movements in 2009.12

1995 ~ UK Hydrocephalus Shunt Registry
2004 05~ THE SWEDISH LONGITUDINAL
ADULT HYDROCEPHALUS SURGERY REGISTRY

2004.0501 2005.0901

2 ATEGDSLRGIRY
-

Hydrocephalus
2006/08/09

BaHBEMiattRR R RARER

SINPHONI
Outcome Measurement by mRS or NPHGS

SR: shunt responder SNR: shunt non-responder
FO: faborable outcome UF: unfaborable outcome

Outcome of SINPHONI (DESH cohort)
comparison between $100 and 85 without SAE

Intention to treat E Efficacy analysis g

L

Outcome scale. Outcome 100 patients E
mRs bt somo
| sow
gradiirjmi;ﬂscale 'Ezl:‘g:;Ef 89 (89%)
e | o

mRS is low sensitivity and limited in inter-rater reliability.

INPH grading scale = iINPH specific evaluation. : more sensitive.

Proposal from SINPHORNI
DESH (Typical, Major group of iNPH image)

disproportionately enlarged subarachnoid-space hydrocephalus

Historical comparison of iNPH study

teane

P O
year ; namie. : No, criteria shunt. ' system  Follow: measivdment

SLGS

triad, CT, L pres.

1980 Black 62 it h PN VAS7/VPS Hakimmed. 36.5m 613
1990 Benzel 37 "‘:l"’;':;g’ ize, PVL _high  2m 70
Barthel index
andgait 72
20
. 2000 76
- . . . . 2002 Anderson 20 100
& The MRI-based diagnostic scheme is highly valid, and the VP shunt
with CHPV is beneficial. Enlarged sylvian fissures together with
. \ . 2002 Kahl 51
ventriculomegaly and tight high-convexity and medial subarachnoid aren Ro, tap test em B4
spaces, defined as disproportionately enlarged subarachnoid-space INPHGS, CT, MRI, mRS& o
hydrocephalus (DESH), are valid MR features of iNPH. 2007  SINPHONI 100 (., ent, TC, B, Ve CHPY 12m NPHGS - 7%
3 Major multicenter prospective study
R . comp.
Inctusion Shunt mRS S.5eate
stusdy criteria NO- | aystern £0 (1Y) | FO (1Y) | AETSAE L death
{ope)
vp
Dutch 30% < H y
4) tightbsulci 101 ([L)j;\\dl) 59 57 798 15 Intention to treat Efficacy analysis
Grading Grading
SINPHONI 100 \id 69 77 15415 2 mis scale mRS scale
(26) CHPV 30 (1) .
Studdy NE}‘;’:}‘::)’“ SRl FG | SR FO | SR iFo |l SR O
46 6% p:¥
guestianably Duich 101(84) 52 57 69 76
A Evans Index : N
ge range | Fvans Jndex | ronge SINPHONI | 100(90) | 80 | 69 | 89 | 77 |85.9 765 90.6 80
Dutch 73763 S50-85 39206 30~55
2y ETe 5% 3
SINPHONI: 74.5 + 5.1 60~84 :35.6+t4.0 32-48 ’
7 A audy design P

86




Validity of INPH treatment

Flow chart of Japan iNPH Guidelines
and SINPHONI results.

iNPH symptom and typical MRI signs. 100 cases
' ' act /1T ‘

TT responder
89 cases

This chart is tess invasive and valid
for the diagnosis and treatment line of INPH

Shunt system
and
Shunt rouis

Outcome
measurement

als

BEHONPTRRBMRSAERINERRER
TEREXREORS. RRLCARICET IR MR

HEFARCRT3RBEMUASESR (QuA) TR20 F12H26 H

i
i

&ws&%&vﬁﬁwﬁmml.eﬁmu B0, BEFIEBELIh
FHOSHE S RROEPRER

ELRTZR
&ﬁ@’%w‘i'ﬁg BRARORE KRERALU

5L IE B FEKERAE D B E BRAR

Japan Shunt Registry of iNPH -
UMIN ID: 000002374 (0824.2009)

RS | WREAS BEEAN B
WRIiL—7 - BEEFER : EE. 72 B BEER Eai—

Japan Stunt Ragsyy cf iPH
PER S

o RN (WAW
xee s Ererer]

Project - |SR
japan Shunt Registry of iNPH
& 0501 IRRIBGE

o 0824 UMIN - 1D 000002374
@ 0919 ISR protocol v.2.0 - Web. open

i 0924 NOGHIRB

W|RIN—T

ST - BORR - BEHEE
TRBER | HRRZAFPERE BHOEAN
BRBHAE 200991 ... BHETH 2010831

EERRE RREXFERR RHSRAN 5F
BHEAR Wi, F2 B SRk BFIH

BHBARES
BILCRESS /oA fie - BEEE HEsH
L
[

WE. YrY b VAFA
v hEE, FHERSUHEEE
SAE and AE  (BELZSHIEET)

SensE - 2E2508EK
SHAE | 0PTION | BEH  (wptest TT dransse s, 0T E
L ol T B M £ BR{cm): $#3B (kg TR TTHE AR | A 678 2L |
NRERBA. 1508, SOBE. BNEK, RS SYMEAB: 20 B BiElem BEECm
REHEBBETONM: A SevbE: VP £V FERE BRI ERESH
A SRRG RREE  BUNE ML BRVATA SOLIER: RS, 8E RS AD: soalo mRS| mRS
WREF WEA BAE BEAE WY ERRE/ T ) HEHOS Ll al
sEn EFER/GLT (CHPV  SOPHY  Poraris  proBAV Zg ii
ok ( ) OD#it:  STRATA psv Cicas Sian
otk S ) O IR AE BT BT ]
MMSELAD MMSE(A /
HmAT 2 BERY I /
BABANE EERIETET] Rl
FERR GrHBUR BBV /‘
EAFE  Evens loaex] Jos B SREBAUE BREFALE i
DAEIRE L ER  BOE BREX EEOQOL !
AEMMROE BA  ER BHW AERA L Evans Indon %
Hgaxﬁzi 5-3; xz;: ls-w: BERAN TEE H B T
sEnm-an] R cpoh G5 REEK SAERRIES ‘E
HEE W = Peyeyn
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2Ly e<. DEREBHROBRER! !

1) cohort study of Tap positive group.
INPH vs shunt DR L F{E

2) any shunt valves and routes ORFERRE
3) Shunt responder: i OFHEIE 6 + B,

4) variation of Evans index
5) sampling of SAE/ AE :
historical comparison

#1. K. INPHEBRAOFRE,
#2. BERESI# = 500 ..., over

JSR

Japan shunt registry of iNPH

CHELDNESCSEWELL.
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FHIE HI2E (12-12-09)

MR ABRITET 5
A O H OB & 1R

HEETLARE - KEREZIRHN - BEERETE
ERARIGE

BERAOER L FRAREE
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HETFTE TSN —oUAEEEhD

(Kaneko and Sawamoto, Neurosci Res, 2000)

| PABRBRIEREO -0y TYT
- MR IRET 5.

‘amashita et al, J Neurochem, 2005
amashita et al, J Neurosci, 2006

® ZLT B #0) ERAR EBEETS0-RERCCB
# LT

IREMBESHMEERREEDHL, —2—OVBEEHAIFTS
i3

HEBADOHH
% B F&m2-0voRsnn

EREARETCHERETOEREONS
MNEEThE, AEFECBELES

REMEPOEAESItUIRobolcHFALZ 1~V OBEEHET 3

ARBEBESIIIRBEBRobolLEST S
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ARERO
i

Slit: @EP?J

Slit

SIIERRIEDH A F o AGFELTEK

FE—a—OVETAMNOY AR LD
=*RBETD
k- a—0Oy
SRICELoTRE

(chain-migration)

JRMS (adult mouse) v
. ) g

P 7aratan
FORILERH
(ghal tube)}

Slit-Robol2 L HMD 2 —OV DB
BifAh= XL
{Kaneko et al submitted)

S

Sawamolo et al, Science, 2006
Yamashita et al, J Neurosci, 2006
Hirota et al, J Neurosci, 2007
Kojima et al., in revision
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Probable INPH [ ST 5EHBERZEO 7, 7')7-1—')/0)%15;54:
UAMZESOE M MEDE FIEMGERR

OBH x! KEZEE =Bl 5 > o B \ERf!

1 PEETMmME T 2 B Ryl
2 ANEREk ek

3 BREXRFEL AR

4 & AR RERES

Asymmetric dilatation of the lateral ventricles
. Vishaped atrophic corpus callosum
Asymmetric Sylvian fissures
Sulcal narrowing in the cerebral convexities
. No leptomeningeal thickening or adhesion
. No herniation
Brain weighing 1,080 grams after fixation

68y M/ ‘probable’ iNPH with 6 months clinical course

1. Ventricular dilatation
{Evans index > 0.3)

2. Tight high convexity
{narrowing of SAS)

3. Asymmetric Sylvian fissures

Comparison of iNPH cases with Binswanger disease

NPH [present case) NPH (repoited in 2005) Binsdanger duease
$7:92 {msan 743 F=185
Moty iSyRuT ety S m)

Brain weighi (9}

Venteunt dlataton
V-shapedatisphe corpus carosum

z;rmsk‘a
Sulcat nartowing in convexly.

K

Whas matter cegme—atcn
Lesion sl ESS PO FrpsrOny

conienly, tofiivione S desp. deap

Ustbers . pataty it ey

Caroiutonal whits matier. otalbmeard ramdistet and L PRV

ghys; mﬂw

Loss of myetnated fiters +
al cens

Loss of olgodertliogh:
Giiosis

Clasmatoderdross
Lacimar mharcts

#
# 1 gacky
4

&

¥
prachve sed ;
3z cen

BREIERES R

1 HEBZOS AT 5iEME

1)$ﬁﬂ]ﬁ0)(’5§<
AELERnE e

saxns.;mcm&ﬁ

3) fn,f*fih? incubation with and without microwave for
10:and 30 min. respectlvely. at 371G

T3+ 7
=Xk AQP T (mouse mono, dilution 180 Santa Crirz)
AQP4 (rabbit poly, dilution 1:80, Santa Gruz)
GEAPR (rabbit poly. dilution 1:300. DAKO)

3. ARZmaam mEO Lk
1) Gollagen 1V (motise mono. dilution 1:50, DAKO) D& EHIlG LS
2)BEFERMANNE AAEZHaHOTENT

zaucam(i-swmn“
Sngs wrr tatnuy

Vascitar changes,
Atheroiand sriesosceross *
Adercloscereats i WA ', Shgned b g sl
Peticapdiary sckrot 44 s IS o
Farned deger,ms'm/m:mms‘s §

Loss of myelin stainingin ...
1) cerebral deep white matter ; F-convexity, P > O > F-tip, T
2) subcortical white matter : frontal, cingulate, fusiform® gyrus

HER1

Parietal Temporal

Holzer

Holzer "
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GFAP() AQP1(Y) AQF‘(')'

‘

hite matter; PVYWM, perive

81F: SAH & edema, 5d

67M: SALS, 1y8m

K

iNPH /ksubiculur\ﬁ/
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“ By 20

@, inner =19 pm

% O, outer = 59 ym
Thickeness =19 ym

Ey e | et

¢

€
| 3, inner = 3 pm
Thickeness = 3 ym

Bulk flow theory

Pacchionian
granulations
(Arachnoid.villi)

Dural sinus
(Vein)
Bulk flow theory DRK
1. BUZHmRED TR
2 BETREMREDOFE
3. MREEORELOTE

Blood brain barrier (-)
Circumventricular organs - fenestrated capillaries

Posterior pituitary
Median eminence
Pineal gland

Subfornical organ

Subcommissural organ

Vascular organ of the lamina terminalis
(or supraoptic crest)

Area postrema

¢ Collagen IV

The pacchionian granulations are hard to detect in fetal and neonatal brains

Subarachnoid injection of Microfil reveals connections
betvs it i icsin the

non-tuman primate

e

koo yefies Marchd

e vkttt
e (Cntorra Mages)

Figers 1. Scbvmass Evertratiog eopertmeotsd apprach,

CSE drainage through the crbriform
plate.into nasal lymphatics
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Distribution of radioactively labelled tracer _ ‘ _ _
Cerebral amyloid angiopathy: amyloid  accumulates in

putative interstitial fluid drainage pathways in Alzheimer’s

Injection at lumbar SAS -
disease

1h basal cistern

2-6h frontal pole, Sylvian fissure . o o
12h  cerebral convexity :

24h  sagittal sinus area & Cerebm‘l] Subarachnoid Space

Cortex ¢
(]

Perarterial Deposition of Amylold in Cerebral Amyloid Angiopathy |

1 9mTc-albumin appears in blood within minutes after
injection into the lumbar CSE

2.80-90% of-the injected radioisotope is absorbed in the
spinal canal

3. Late accumulation the radioisotope in the lumbosacral

area .
Greilz & Hannerz: AJNR Am J Neuroradiol 17:431-438, 1996

Hydrodynamic theory
Substances passing through the blood-brain barrier

Mineral ions
NH,
Arterial wall

Interstitial fluid {Interstitial fluid
drainage

Pacchionian
HRP granulations

Glucose : CSH1206 (Arachrpoid villi) . ' .

Hydrostalic pressure| -oliors osmolic pressure.
Sucrose : C12H22011 (firation) Cabserplion)
Inulin : (CGHﬂ)Os)n Dural'sinus Parenchymal

Albumin - . (Vein) capillary and/or
postcapillary venule

Hzo 2 Subacachnmnd space

Basemend membrane

1. Non-fenestrated capillaries - .
Blood brain barrier \ s el JKBESE s s
Blood-GSEF barrier 3 <

2. Water channel protein " jiA l§{$ﬁk§7\ gﬁ 1& mi‘ﬁfﬁﬁ&ﬁ@
{aquaporin 4} J J% 7 =
P ) _ BEEN  NECLETE A ®

Cytotoxic brain edema
2

HREAQP4
3. Increased permeability
Endocytosis

Vasogenic brain Suos Y \ EHEAQPI
edema A .
BBB destruction

4: Unknown mechanisms.

EHEE S RERELESAOLDIEREL)

' Sk DR
1. probable INPH(£2i864 F) CIMBIN B E QLRI U4 2 h 7 8
BHoh, MEEORSIE EAENBICE DR O OhoL LN TIEShE

2 iNPH T, AQP! X ELL TRIEINEH O, AQP4 LU CRE DM - definite INPH (218154 ) E (I £ O L8R KR AT
WISERB7 RO CREAIBL, TOABLELL TV LN, B

BRERDEERLOMENTRINE : _HEfEoE R .

3. §i86% A0 NPH THEBISEORPILFHICAHORGHZ RO Y Ak )RR S B4 S MIEA B AR
DEC AP DRBIFIET ~HAL chY, IRERERNNOREICEE 2)HEEREOLL S B ER AR

LB TR A .

4 FHEBEORMD MEFLEESNEENESELL CFELLLA, hEHE - iINPH BRI 0 Z 15

NFHT INPH OBBERE#FHRI S LIERIE chHo.
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Leucine-rich «a - 2 glycoprotein QR ETE
& Inikh & OBIFRE; HIRMNIC & HiRES

%

2 e e E b et % e
hf [,E8 B, BB REHF - KA BB RRE R, UhMRRT
EXEAS BRESAHLRE FASRSERBZHRE » REEDURR

Proteins in CSF showing significant difference In
“patients'with iINPH compared to Controls

INPH

INPH Intensity
(meansS.E)}

-

Spot  Proteln Cdhtrol intensity
identity {fean-S.E)

¥ Not detected

LRG 12,5 (10.1)

3
vae rabe

LRG Hot detected 10.7 (12.5)

ORI

|« To examine the localization of LRG in
the human brain - cerebral areas -
where LRG is expressed.

Age-related change in the LRG
| _expression level in the brain.

High convex ty

parietal

Molecular Class: Unclassified
Molecular Function: Unknown
Biological Process: Unknown
Molecular Weight (Da): 38180 (38KD)
Gene Map Locus: 19p13.3 '

Localization: Extracellular
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Hippbcampal

LRG Localization
Human:70yo male, unknown

4

LRG

MBP White Matter
(Myelin Basic Protein)
LRG is highly expressed in the deep cerebral
cortex.

s

The cells that expr:
showed a similar
morphology to astrocytes.

i

Cultured Human Astrocyte

LRG expression was observed in
astrocytes.

98

LRG expression in some astrocytes and
' capillary vessels

Astrocyies
Microgia




Hypothesis

LRG is one of the extracellular
matrix proteins and engages in
the

Pericapillary

Increased

deposition of
ECM proteins
in perivascular
focations

Age-related change?

720bp

11W 18W 48W

11W 18W 48W
LRG

Rat RT-PCR

< 452bp

aW/ 8W/ 24U 4w/ 8W/ 244

GAPDH LRG

The protein expression level of LRG increased in the
erebrum with advancing age.

the brain

Cerebral Infarction

High convexity parietal

LRG / CD31

Capillary vessel

Conclus ons

LRG expression in The brain increases wr?h
advancing age. ‘

LRG is highly expressed in the cortico-
medullary boundary and deep cortex.

LRG is expressed in astrocytes, with high
expression observed in the periphery of
vessels to which astrocytic process gr
and in the extracellular matrix.
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20004 ~2004%E1C
asymptomatic ventriculomegaly
with features of iNPH on MRI(
ThorRDE

5y W W

, r—lﬁA%O)’ﬁf‘% .

 BRERMIICIZKEEEDEREZOLL .
H&MRI-QNPHM#@%EL(AW\A) . SH(C
T O —EBIEHE TINPHIZE S AT REIE D 950
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2000~ 20044

*iB214 (B, ZiE10)
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. frontal assessment battery FAB) [ . W gy Poe T s e

trail making test A(TMT-A) - -
HLUBTMT-B)EffTLIz, N EE

| Aavm
n=6)

« SBEELAVIM, $HEBEEL symptomatic VIM, po i s : ;
ZNEN 28R D LLE S [EMann- Whltneyd) L , - .
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