—HOHIFEE

BREETFEEKEBEEDZHOHIBEEL?
IETURT—TIL

EE-F "R Hik R [y
NPHEFTIE, HATHEF09%, 25
FEEOA%, BERIETO1%I=52H .

HITHEDH A, REEED

NPHEE 14265, DA, B e b RS
ERITTT Y| LM T bR O

ZEns HEDEPHRE ST
DERENEA T FNPH . -
BSBISHLTT LY ﬁi?f;ﬁ;f;iﬂ‘fm NPH+ADBETIE, ST EER
(prﬁg;g%iﬂf ARELE KT (100%, gmﬁ%r;ag%

: %o ISR BATEDH 345, B
HIREE D 4%, HREBEDH
[F0%THY . 38T X Tlit=3 45l

(£85% T 1=

SATRR(LO7%. BAHAEER
LPL v bORAEES CIZ | 97%, HREE (L8142 F=,
TIHE SAIREOHERHHHIIE
20fER TINPHEEOM  |3H ARBERES € SRR 125, RAMMEDHH 4%, BR b
FEAIRIY I 2B T (B OHOBIZ0NTH =, 38
DmRSOYBENEELE | TRTEBTHIISTHNTH

HA1%, PERIEE DA (0%, 3
LJ BT RTEBTHILBINTH>
onathan H
Pomeraniec, BS, et
al. 2016

Kazui, et al. 2015

BREEREKEEO=HMOHREEL?

«iINPHIZEITH =M O HBRBEE I DUV TIE, HEETH
H UL R FR 5T L = KR4 L population-
basedDEFHEMNKARELTOR WO IEELTHIR
HE(XF>ZFYLAEL,, §F TlThospital-based T
TONT=AERILZ A OB TIEAEWN =0, E
R HBRAEE REEL TUOVELVATBEE L 5 505,
STEENLELHMBIZRON 0T, 94-100%.
FRANPEE (378-98%. HERIEE1360-92%I2588.
ST RTEB T DEELF0%IEELESND,

EESBEHFHRBMBSEATRBBERHRER
MM EREKEEODRTAFSIAFRIZET SR IH

4. 2507 (JE#)) IR

CQl. FFEMIE R E/KEEE A7
BT CER) BEEOBLUI-FHEAE 2

BINERE. \WBEZEH

HIT(EHETOEEE

HZAMiNPH Grading Scale

Grade0 IE&
Grade1l 5bDE, HITEEDEEDH
Grade 2 HITEEZROLHH. HHZHRE
(B F9Y, HTRGLTEILSTARE
Grade 3 fHENZRE LN EIARITHIEEHITREE
Grade 4 HITAEE
* Kubo Y, Kazui H, Yoshida T, et al: Validation of grading scale for evaluating symptoms of
idiopathic normal-pressure hydrocephalus. Dement Geriatr Cogn Disord 25:37—45, 2008
« Lopes MIR, Tornai JB, Jeng FLM, et al: Development of the Brazilian Portuguese version of

the "Grading scale for idiopathic normal pressure hydrocephalus": cross-cultural
adaptation, reliability and validity. Arq Neuropsiquiatr 76:692 — 696, 2018

INPHIZH B S R

. BERSTAA (93%)
« FAREMNTUR- LB REIEE) (85%)
o ARELHR R (48%)
- ST (SRDELD) (43%)

cTUYR(BDSIETY.ELZDET)  (39%)
« BFALDIL EANYEE (33%)
c FLAR(BE—HHHELY) (17%)

FLF—OTAMRINODETA %LU EDEETHE,
SITHDIAFESITOSH, 180EEEZDSHERD,
Marmarou et al. J Neurosurg. 2005.

* NG BT (SRR Black et al. J Neurosurg. 1980,

Stolze et al. Clin Neurophysiol. 2000, ...

o LRI (BT OB AMEISE L CTHRM) OE R

Williams et al. Am J Phys Med Rehabil. 2008.
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ST (EE) [FE DO FEHRLE T

N

*Timed Up-and-Go (TUG) test (3m,7m)  >10

*Straight walking test (10m, 154>, 18m)
>10

*Shuttle walking test (5m, 10m, 8MD=F, 643) 2

*Random walking test (143, 673", 30m, 400m) 3

Neurology’

A.12 Months after VP shunt surgery in the SINPHONI

100

55 (830%, 63.2%)
o
-

2

19.5(57.9%, 59.7%)

Sensitvily (%)

&

April 2017

Yamada et al.
(SINPHONI -1& -2)

BYTTFRARES PO MR DS ITEEMEICTUGHEH

B. 12 Months afler LP shunt surgery in the SINPHONI-2

o
\\"“ 3.4 (65.5%, 100.0%)
43 (T24%, 91.7%)
T 5.6 (81.0%, BII%)

o

>

N 213 (7B.7%, 85.0%)

T—i. 9.3(96.6%, 66.7%)
| F 136 (98.3%, 500%)

. P o 10-sacond ingrovement on [ A = 10-esond impromernont o
*Dual-task walking test (34, & &il) 3 adf # s F 2 S
L the TUG (AUC=0 56) the TUG (AUC=0.72)
. . .. p'mucR'gclhc mungs& = &v-\wﬁvgcu —
of two. curves = 1 wo curves = 0.
*Balance test (Tinetti, Berg, Hellstrom) 2 , ‘ _ | S—— _
|C:0 a0 6(') 40 20 ) 100 80 &0 46 20 o
oChair Stand (S tact (1AFD 2T 24 M 1 Specificly (%) Specificily (%)

PR SR EEAL-S51THE
= Infra-red (IR) movement analysis system (Qualisys, Sweden)
Stolze et al. Clin Neurophysiol. 2000
= GAITRite Pressure-sensitive carpet Portable Walkway (CIR Systems, USA)
Williams et al. Am J Phys Med Rehabil. 2008.
=Sensory Organizing Test (NeuroCom, USA)
Lundin et al. Clin Neurol Neurosurg. 2013.
*Instrumented Test: /&3, BRERZE (STEP32; Demitalia, Italy)
Agostini et al. Arch Phys Med Rehabil. 2015.
=Wearable, computerized gait analysis device (LegSys, Biosensics, USA)
Yang et al. J Clin Neurosci. 2016.
*GAITRite Pressure-sensitive carpet Portable Walkway (CIR Systems, USA)
Schniepp et al. J Neurosurg. 2016.
10D AS3RITEERRHT (VINCON MX, Oxford, UK), R 715H(AMT, USA)
Kitade et al. Gait Posture. 2018.
*Inertial sensor (G-WALK; BTS Bioengineering Corp, USA)
Panciani et al. Eur J Phys Rehabil Med. 2018.

Sensory Organizing Test (NeuroCom, USA)

Lundin et al.
Clin Neurol Neurosurg. 2013.

Computerized Dynamic

Posturography (CDP) Balance

5% improvement in a motor score (MQOS) =
(Aw10mt + Aw10ms + ATUG + ATUGS) / 4
R iINPHEE35A . VP shuntffiz =2 (+7=31.A
R 2TOAHETIAILI/NSVRAEL,
U MERICINSVADREER DT,

Instrumented Test (STEP32; Demitalia, Italy)

Agostini et al. Arch Phys Med Rehabil. 2015.

sm
- b |
G'_ - - :3
P a
B R
R INPHEEE 60 A R S = | e
- FERBEREE 79N — BN

VP shuntffi 513 A

iufﬁf‘;\ﬁﬁﬁbﬁo%uiaﬁé g- &. & i

HITRE—RA10%EL Lk Heslcontact | Fiatfoot contact
Tap testf514E : 22 A (36.7%)
9 Ashuntiff = 9 A (100%) &
Tap testP& 14 : 38 A (63.3%) 1=
4 Ashuntffi = 1A (25%) &

LY s0% 5% 100

percent of gait cycle

[Quantitative evaluation of changes in gait after extended cerebrospinal
fluid drainage for normal pressure hydrocephalus

o g
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iINPH & S0AIZ3ARD

RLF—2F AR (10-15 mi/h) Z1TLN.

WELZ30ANITVPY v MITEIEST.
Marked Improved (>10%): 17 A
Mildly improved (<10%) : 13 A
Unimproved : 20 A

_E

Yang et al. J Clin Neurosci. 2016.

I sy mproved
I vt improved
B Hotimproued

2
Change In Gait Speed (%)

e Vatocty (%) 10

Marked Improv::ﬁent (17A)
TUGIZ T 1520% D 521
HITRAE—FIEFH50% D HE
SIRIETF35%DHE
SHREFH125%DHE
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Relationship between gait parameters and MR imaging in

iNPH patients after shunt surgery
Kitade et al. Gait Posture. 2018.

SR INPHEE 12\ (Shuntfff)

1054535 T BYERRAT (VINCON Mx, UK) FITRE—F, Hi8, S DREIC
AT, HITHROREEET . BREEEA.
ERASOBEHAE, BEE—ATH,
B/ D —DEEICEZ T,

10mD R R AEHAMT, USA)

Computerized gait analysis with inertial sensor in the
management of idiopathic normal pressure hydrocephalus.
Panciani et al. Eur J Phys Rehabil Med. 2018.
Xt iINPHEE T 52 A (Tap test=Shunt) N
ShuntBE ZhEE (&

Hellstrém Scale Tl

35 (67%) Shunt& 0. 174 (33%)shunt %y D T AE—FIEFE32%HE

70R M L DHITEREOEEE 3004 SHIEL T 22%HE
ShuntEZh B (&

NJLMZG-SensorE AN, BEHICEELT  HIFRAE—FIEFEH14%KE

Shuttle walking test (5m)%3[E11TL), REEEEA. SiBEFEH10%HE
Tap test® 1BFfEI AT & 205 el 4 1< EHAL

Agmg 100 B DT l= 1l =8l Yamada et al. February 2019.

Quantitative Evaluation of Gait Disturbance on an
Instrumented Timed Up-and-go Test

Shigeki Yamada'? ", Yukihiko Aoyagi®, Kazuo Yamamoto?, Masatsune Ishikawa'4

« iPhonefE 447 F[SENIOR Quality & FAL T. ST EIT o=,

« TUGD B FE] (FD 350 DAt 3RTTRIARIRE D IR E D
ISUIETEEAARDARIENEETHHLEHRR L=,

* TUGD B FE ENNEE D OSUIEBER A A DEE LA S HE T
[TUGRI 7 J&Ht=IZREMLLT=,

s IO BEEH SN SiPhonefEH 7 7 [Hacaro ) —XiTUG%E
itz —R L1z,

Agmg 7108 D Tl= 1=l Yamada et al. February 2019.

237 97.4- A7 4254
Foh T2 FAL 13.1»

SBEOES

" - e
. -

EMEOE S

RO 3 NN
Hacaro series

TTUG

As quickly as possible,
not comfortable pace.

R
553 jm

WREAR
6234 v

Agmg ol Bl DT ler 1o <l Yamada et al. February 2019.

B TTUETRE

0
LoD S (e Baors  amar

BeforeTap  1DARertp  ADsAferiap
) i Y 1|
SyTiBE SN e seere TV TR
-» Time As quickly as possible,

-m- 95%CE volume hot comfortable pace.
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Investigation and clinical applications of muscle strength
change in cerebrospinal fluid tap test in cases of idiopathic
normal pressure hydrocephalus: A retrospective study.

%1% INPHEELVERSE 45 A (TTap testhfifF Matsuoka et al. J Neurol Sci. 2016.
Tapf& 126 A | TapfE P19 N EHITE
2Bl : Tap BT ST . 7% : Tap test

2 B4R Tapk 51T

BIEEE :TUG, 10mE R $1T. B,

- RRFHEANEQETHSITCER) EE
DERM?

- BENBREONBINGITNIESITREE
(iINPHGS Grade 3)DEBHETHAMN ?

UTas F1(Anima corp.) CRERPHUEERS hZ&BITE
(ﬁ?—k%@bﬁ&ﬁﬁﬁ%?ﬁEH{.L/J“:.WE?‘:TI"]I hEAND,)

Tapf5tE  Tapl2iE
26N 19A
TUG 23% 3%
10m#9T 25% -4%
BAH(E) 9% -3%
KERMESERR S 18% 2%




EEHREHERRR RS A R BRETRE R
Fe6 M S ER KT DB RS A5 A RIS HHE 3

« INPHIZHB SR EL T, M RIA BT (HIBRD)  FRIST (SROME
D) ARFEN, FAGHRAYE. 3<HR(E—SA WG, TYR (RN
ETY ELBOET) BFALDISE ENYBEBGEARMON TN, O
NoSBROEHRATML, HIEHNHL ETFHITHRELTRETHENE
Hih b (Grade D).

- SOREORERUEGERETROLERY —LEDL TS, BED ﬂ‘ﬁ N =t
iNPH Grading ScalelZ{S#81% . Z LA RIISN - B REEL TLELED . HL[ 71N nI I
12U, S EEBGERE R 7 — U3 SR 1R E E THIE

ﬁfgféé_lﬁ MEABY . Timed Up & Go Test (TUG)iE EEE B R S 1TREBRE

(_*

DEENEFTEZEG AT 2IENEHONS (Grade B). “ - £ > = <
. zéﬂj’{;——éxm}j%[:TUGﬁ{loéa;’&?;fj[g\h[ﬁér*;ybj?]%'iﬁ@ﬂi%@mﬁ CQl /)-l JjOTXI:‘b¢#%JL|~ I./j_ /7E_IX I\—C
# (Grade D). &1z, 2V TTFAMEIZTUGHSSTLL ZLTL N ~ kz S
1. S M IXTUGAS 10T EL E DBEEL TUNBHEEASA0%, Dk E45H xR FMROBERMR LT A HE

LLEDHREL TV DHERMNS%EHETFE SN S (Grade C).
2L, '5«;7’7-1I~ﬁ|1a)TUGb\lsﬁHE‘rﬁTiﬁéiﬁA BEOHITHEE)E. C

BT ELUUMITHITRENRET HCLnHY. B BIIEE, B
H ﬁ'l%%%ifﬁb‘f_nﬂﬂﬁb\l"b\t)OD&;%;(Grade D).

CSF tap test —A systemic review Disease Duration:

4 N . Neurologica
Obsolete or appropriate test for predicting shunt responsiveness? the Key to accurate CSF tap test in iNPH
ihalj i Y da et al. (SINPHONI- 2) 2017.
SR SR BN 482 A% i Mihalj et al. J Neurol Sci. 2016 N = 18 o ) thafn.':\_ Iae a t(t_ ) )
Wikkelso C, et al. 1982 . ) .5 year since the initial presentation
R 58% (26 ~ 87%) Haan J, et al. 1988 2 T
Malm J, et al. 1995
ﬁ§§ 75% (33 - 100%) Damasceno BP, et al. 1997 = ] / AUC = 0.938
= Walchenbach R, et al. 2002
RALRRIE 92% (73 - 100%) Kahlon B et al. 2002 }
PEMERREIER 37% (18 - 50%) Ishikawa M, ;tl:'k (IS'NEHCIN'I) ;gg *1( < *)J%N ’5“)707_'1 hgg—co)
ikkelso C, et al.
. EREgMRMsENES
TapBRtELFIETENIE, g\yj’j—-xFG)@Ebi
Rt ° =030%2  BREERERE  shuntfif|c K BIERBENHIFTED, HEARY BHEREEFRE
[ et <] RN TaplEtElHIE SN A, )
B HRE SRV EROBRBO DB TELL, . a0 0 10

1:ﬁE%

_ May 2017 A systemic review of the diagnostic utility of simple
AMERICAN JOURNAL OF NEURORADIOLOGY . .

P p————r———r R S T T tests of change after trial removal of CSF in adults with
Does the Volume of CSF Removed Affect the Response to Tap? normal pressure hyq rocephalus

1986 WikkelsoC,etal. 27 (27)
Sk Thakur, @, serulle, BN Miskin, BH Rusinek, B). Golomb, and PAE George

Scully et al. Clin Rehabil. 2018

96
15.05)

BYTFRMIBITBCSFEH RIL, JMSMLTEHR D Hot=, 2 346318 = 291R
- g . _ _
Fi941 mLBEH LT=A5, 28-50 mLOEETHRERICE F 0Tz, . 2YTFRE: 1947
Improvement in FAP endpoints vs. Volume of CSF Removed Improvement in time endpoints vs. Volume of CSF hmm.f!d e ?%%ﬁ':bj__:/*?x F 13ﬁ
8] 8 =
_ _ FAPscore . |30 mBAF(#): . . 2
£ g4 £g 2002
: Ea1.2 mL Hh * E#a12mL 2005 Meta-analysis
S wa 5160
) Rt 11 k- 0088 3 £L0> 150-200mL/h x 305 ) . )
s | I i ia etal. 20 (15) 812 subjects in 17 trials
i T g 3 36
E* 3 sl E 1% a2 ShuntfffZ4TULY. Tk D
: w2 100 100) HITERHBEEICOLNT
' 2 % © % PR P © o 0 REINTLDHRX,
Voiume of CSF removed (CC) Voluma of CSF remaved (CC) s {us)

66 (60)

GAITRite Machine (CIR Systems, USA) T, Functional Ambulation Performance (FAP) score etal. 60(13) 30
(0-100/%) £30 mBAT (W) % tapllik L2an#ITEHE. HIHED20% L1 L DBEF 2015 Chiialas,etal. 170(007) L

— > Shuntfli 48
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A systemic review of the diagnostic utility of simple
tests of change after trial removal of CSF in adults with

normal pressure hydrocephalus Scully et al.
Clin Rehabil. 2018
N B FREY
TUG 218 89% (79% —95%)63% (24% —90%)
18m#{T 134 83% (57%—99%)67% (33% —95%)
E 7 A B ERAT 211 85% (47% —99%)68% (33% —96%)
MMSE

290 82% (41%-99%)75% (39% —95%)

[T e—— @ s ) — © e

S = e
SRRVl L V4
89% 83% 85% 82%
UG 18mBT  EFAEMERA

Favorable outcome ratio

Table:3 Domperienn uf psgmptany thret v the Timed Uo are G0 teet 13 imesth wfter varrilcuboperiioneal (VF) shunt vs

lumboparitoneal (LP) shunt in aach tap test response subaroup
SINPHONL, SINPHONI-2,
VP shunt,n (%]  LPshunt, n (%) AOR (95% CI) P Value®
Werse or <5 seconds improved at tap test
[n = 85)
Total number 51

Worse o <5 seconds improved
25 and <10 seconds improved

210 seconds impraved

25 seconds improvement at tap test
[n = 6]

Total number 30 26
Worsa or <5 seconds improved 1137 a8l
25 and <10 secends improved 7 (23 7@
210 seconds impraved 12 (40} 1038

dds ratio; CI = confidence interval

AYFFRANT VP LPUPUMENDIERIC,
TUGASSF L E #340%(3. TUGHS 108 L L DELE,
&ig—ﬁ; $65%I%. DK ELsB L EDRE
= * NEFTESFMH.

Yamada et al. (SINPHONI- 2) Neurol Clin Pract. 2017.

FEH

 BERHEBREER (L. AU M DAENREFTRICHERATHY. TUG
LG ERS TR, SOISETA RIS L D ENERRAT,
MMSEZE DR M RERE X EEMNITITI LD B HLN S (Grade
B).

« BEHRBERRELER (L. INPHO BB ERIEL THITOND D, JiE
58% (26-87%). FFFLME 75% (33-100%) EMESIN THY . AkEtE
BNEL REHENADENDT, INPHEBREL., v hFT
DBEREERRNT B EIETELL (Grade B).

SERERESANSHEHRRBRETOHMMNARVNEE ., 2vT
TFAMRIELIEKER D v M ICITER A RET AR
(AR ICBET 2UENHS (Grade C).

s BN LT —2 TldiomL/BEREE L<IX100-250mL/ BZ3 B RS
TolzEDR/EN B, AVTTAT—REICHHIN DR E
30-50 mLEDIREN ZL COFEATITEKRIERICEL A
MofzERESINTLVS(Grade D).

EESBEHFHRBMBSEATRBBERHRER
MM EREKEEODRTAFSIAFRIZET SR IH

10. B &R BF R BR

CQ2. By T TRMEIZEHET 2214305 1&
WD RSN DD,

ANIEE, BB

BT TANMRISFHE S 2240305

JOURNAL OF i
J N S NEUROSURGERY Schniepp et al. 2016.

CLINICAL ARTICLE

NS

Walking assessment after lumbar puncture in

- ek - ek 30~50mLO B B AAHEH normal-pressure hydrocephalus: a delayed improvement
3
@ days v over 3 days GAITRite Pressure-sensitive carpet
ays
b Ao £ Portable Walkway (CIR Systems, USA)
ays ays ) )
[ g 48h Single-task preferred walking speed
[Tiaraem 14 1 - 1day Tdey —1-1-1dy — 10 | B E‘m 24h Single-task maximal walking speed
E” w a6h 4 [~ 72h Dual-task walking with serial 7 subtractions
12 i 1 | 4 Dual-task walking with verbal fluency
s B 1
1 a4 (animal names...)
s Shows 6 2~ 45 R fre LP evalustion post LP evaluation
I 4 4 hours 4 4 hours. 4 hours. 4 hours 4 hours it |
31 3hoursl I [ A
2 hours 2 hours 2 hours™ 2 hours. = 2hourstT2 2 hours 2 hours et | I8 T b
. . 30-50mL
199509 10 12 12 13 13 15 16 16 16 17 17 17 17 17 17 17 18 18 18 (&) i b
o
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Y
Ishikawa et al. 2016.

Fluids and Barriers of the CNS

CEREBROSPINAL FLUID RESEARCH

TUG 10Ti 108t
2 e s
ANOVA:p=0.044* ANOVA:p=0.015* ANOVA:p=0.113
s * g s
8 i —— 8 " 8 e~
}+‘

By sy 7 gr §r

2 2 e

Baselino Dayt Day+ Basoling Oayt Gayd Basoline Dayt Dayd

18-24h 96h
2w M3 B RIZINPHGS D H{TA L S Ll LB E
HLLIETUG (FD) A 10% L LiEfaaTeRZEIE LT-fE
AYTTFAMEZHDTUG () HAERBEENELY,
(BPE 78.8%, 2 80%, 71w hAJ{E 11.3%, AUC 0.808)

FEDH

AT TRANMEDIERELETFHET D2 1ZU T 1E, 2~4B5RI .
FH Q4BFRER) (ST EDBEN S LAY, LWOFHBTHDH
EMNMERIZFEILL TLVAELY.

« By TTF RS LEMZICHSH TEHEEITID TIFAL, DhEED
B RIZIEFFMZETL. SOICEBLUBICBA TERBENDHL
hBEENHLHLICBELT. EREFHET 2L BHOND
(Grade D).

By I TRME BAKVE2A% (488 %R) DA SITEEDKR
EDEREDOEMENRL ZRLUREEEELTWCEN B, 20
BIZHTEZDOHELBEDHONS (Grade D).

BAEE

RHEEOIETORT—TIL

< 20K DX AREFIRLT=
« INPHO ERAIREE O 458 % R U T3k - 4K
© AVIMODERENHERE: 1K
- MiEEB. PRTARF 7K
+ DESHERRHNIEE 2K
« ADIREL DMK 6K
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DREPEE DR
ﬁﬁ REZ D, R R IR PR BB ORE

8T, EEMREUND LEZFHRE
Bt S P o

AR ERIEERRE . FAB, Attentive matrices. quJIL%rEu%FEE\
*%EZE%F— Pi 1.2016

 [@EFLLLEL T, The Rey Auditory Verbal Learning Test
(RAVLT), Stroop test® FAEN BN 1=

s AVIM®D SBANHERE DR

REHELELT, H7IURIGIERECFABDOILYT O
RINEETHEICHREN BN O

2
'U

. nlﬂ}élt

HE
Sﬂﬂ

Hellstrom et al.2012

Iseki et al.2014

unﬁ\%l]l} a)ﬁ-‘i'?ﬁﬁi@
-Eﬂ%fﬁﬁt%ﬂ‘iLﬂiﬁ

- BEAEREE 3y A OARE B CEBEAICEIY 411, Bl
Y335 BRI, Eﬁﬂ/u%ﬁtlﬂm A%Wﬁto)u

= n.u&m/s\of:u’aﬁi}_%ﬁﬁl ttf\riﬁﬁ Jﬁﬁ-t(
TMT- A§ﬁ<§ta)£%u$§ﬁwakib\‘ﬁel x%b\of-
Eﬁﬁmz'rﬁ&a)’r*%lat METHEEEZRDEI, o1,
(SINPHONI-2)

Kazui et al.2015

<37 ALMRNICF iz 1-3EL, 6 AL L BB %
B, SHEETIX, WL R THTRTISINPHERFI RO 7 &
MMSEb‘iﬁl*Eia B, mgﬁkf{;@&(“gu%ﬁﬂiﬁqﬁ (i;
ENEEILREEL TlEA i
,DL,T—?Z&) fhirt @rﬂg ﬁ?m%;u%h‘o o

Andren et al.2015

MEOFERTA

MATDRMEZILIBRETHIIFE. FEHNRL
« TR DINPHGSHMELY, MMSEASE LY, MMSED SE1E £4E AL
FREORATHBNCED, HRICRMEZTIEEXTSHS
CEBEIZFAILE

* fITRTDMMSEMNE LN &S, RAVITETMT-BO B E EABRE T
%

Solana et al.2012
SRHASENRE., FERARL
RPN RED L, iitkey AICRMBEENRELLELIR
INEZHIERIZH o=

Vakili et al.2016

E{R AR AT

*DESHLfT R PR OB R>—EBET
 IHELEDILE I RBOERIEDOFIVWVS), B AEIORE

(VHOM)ZRIEL T, ZDLLE(WWS/VHCMZE H L 1=, 1T
BTDOVVSIVHCMIZ, FAB, TMT-ADHRELEDHEEETRL

1=
‘Yamamoto et al.2013
SR AZEMP/MEHGRVNMFEL, HBHL L Callosal angleh’
INEWEE., iR OMMSERENKE,

Narita et al.2016

ADJRIEEDREIR
ADTREAHNIE., BB Eor TR
*CSF AB 42.—,1|Eﬁat|:/\r CSFAB4 421&11‘52%: RIS
if“ EEE Rz %ﬂﬂi CEEMREEEER
iT’CSFHF%Tﬁ@ui"Eﬁ pind %H&Lﬁ&&roop testT
DBEDNNEH 1= _

« fif DMMSEA 25 A E DBE L 24 AL T D IS5 (1=

AT, 25 AL E DB TIEHFE(Cp—tauksAPP a HMEA o1
Miyajima et al.2012

* AD_index(t—tau X A 8 40/A 8 42)>3483 TFH ALIXINPH/AD+,
‘E‘?_:CQH#’LI&NPH/AD .1:2¥’\l7‘ F'-Ejﬁ'c éﬂx'riu%’%u
BELEMEDEE, TEANERCREL, ELR
£IE, |NPH/AD+E¥J:'-)|NPH/AD HCAEILCRELT.
BEBEDHEE. AD indext B BIZHDHEEERLT-,

Kazui et al.2016
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ADJREEL DR
* Amyloid imaging
*iINPHTIE. RESUVRSIBLHTERDRHMOBEN. HEIC
FHEEL

Hiraoka et al.2015

DA T ATV R TE EEKIEE
DERAEZDOHMIE?

RIE D I C b R S T L R, (FEhREE (D —F% o2
Y =) BEEESND, ERERE O LR D0 BIEDBE T,
RO AR EAEORE & HET 5 L REOFERIIREATHD ZEnE0, E
TR GRAIEMA) CHLIET @M 5. Zhbo INPH THE Sk
FUBEAEIIATHRE & BRI B BT H 5. HED INPH BH T
PRRREE % BT D X D ISR Do AR ZRTRANIE 2 3R 2 SR 1%, I 23
Bl EEOEMEEZRD 5, TV A v —fER#E L Ok T, INPH #
I R YR L TR TR Y EEREE R O T, SERE
REA DREE | BATHRERETE . & 2\ M TRy 72 ATHASERERE B e 5 23 T, BT
BB AT B EIR I RERE 21T o T H PRITH B, INPH &
BWEN TG 6 » AU EFHi 220 PIoii 2 R BE T 2

[ D

MEGEERMEEIL R (asymptomatic ventriculomegaly with features of iINPH

iNPH (2% 9% LP v+ > b RO A& BiE L RCT Th D
SINPHONI-2 (Study of Idiopathic Normal Pressure Hydrocephalus on
DB AT B LB L

Neurological Improvement-2) (25 % & ifif
T. LP v v hFifiz & R RRANBRRE DU

L. 37 HiE LBE S P ERICIT, BRI
[FIFREE DORBIMERE DU 2780 T2, ¥y v MFRIZIZRR
EMERCIE ORI S L0 < TSR RE A, 1L
HERRBETE & S L D D, IITRTORRAI i fhits
B2, HFLD

AR HE 2

¥ ThDH I LiL, ko
A SO M H O LVICE TS
YD LEEL AR, PERE RS 2V RO BE TR v v
P FF# I AR 7R RE D e LIC K W, SRBMERE RS IO 2 T SRR
B THRERE 2 AT 2 MF TS HIckELIZ W, £/ 0
vy v PRI E COBPNE VRS
W5, iNPH TH & H % HEi{gr)

subarachnoid-space hydrocephalus) & . #7480

H20,

RABEE S Y LIS W ERE ST
% DESH (disproportionately enlarged
DT O BRI

LTy

I BEI P T prtau fE, ttau fE. HHVIET I A R B-42 (KER L

T I INA = - % DT R % R B AL,
Y (Lim 2014, Kang 2014), ffitk D
Z L (Miyajima 2013, Nakajima

A LI

£ i

Hize

[DE:VSE
Jan T O U

2015, Kazui 20

FREE DL A ROWLAHEZRD D BHE]
MNZ LW,

iNPH ORBAIEEDREBFIZ OV TIIARI TH 548, STHEDOREH L4t
SO 2T 5 TSR STV 5, T E TICERmEEH & o Bt
SN TV EEE LT, iR, LafsEl, sirakio 2 & Caiai g i,
BERED DD,

JVZAIYIRAFIL2:
PRSI IE R EKEERE O RAEE Ol AEE 2

INPH B# CTHE SO < P INERIEERRIC & - T Lo 0aRam
FEREIE, RSPEDLEE, WM (FERCIE, TEGECH 5, INPH B ITH
LT, BRI IBEE A2 33 2 %4 1E, MMSE < HDS-R 2 bisd,
R T &GP T & . v A3 E TR ATRE 22 Mt & LTIk, Wechsler
Adult Intelligence Scale-TI(WAIS-IIZ& 41555 58, it Lk L.
Trail Making Test(TMT) 734 %, & 7= AiTSASEHERE 2 (i (| fEAICREE T & 5
Ftonral Assessment Battery(FAB) b 47/l T 5, ftfiiiidi & L ik, AARY
— FATERRER A (A AR RBMT) 2347 T %,

A

iINPHA A RS A
ERPRIEIR-HEFREE




IETFTURT—T)L HEREE D

EE-E [z ik [E® L~
" S TORKERIT FBRENSH
R S — [FEREEEEAR (LUTS) 2. ST, 0NN RBNE. 145
ISG. o al. elkin> DZMBAETD  [Internationa Consultation on SRR T, B BBE
. probable iINPHE #5581 [ncontinence A ERLL1-HRIR T oo e e 2|
2017 i BEROERERRT, BL&
e IR AR AR THI=,
INPH 28258031, U2
IEBESMERTIELY, |
IREEL21REBA S, A e e [HTRTIEASHITA%) R A (R 2B
iAo o (BEL Evans ndox> 03 RHRA M TELCTMERE ooy sy -0)pirzee, 525
bote < MRESSEEQREER [0 SE L e [SRER BB, i t2sh] @
[CH BB o5 -5 |1 OF ST EPOS PN fugiicno ho R GR R
- I k73U, AT [Fa0E Soee o lgrade 1, P53 RLEEERO-2HETE o
W= By T THIE
mH20 K i
EY1i8H80.9%(2, FREZEATONIZ
INPHEE 814, Marqu es de DNz, HOF A RBTF A
c aldecilla University lInternational Society of Tl TE Ao T=245)
Campos- gory DIRIET DAL 5EEOHIT0 W THRGBELA. 6|,
,“3723% g Pepertment TBMiE NI |SEYAS(FIIIRETAE IO THIELERKILS, 561
e 0. E LA B YBHEE [To7=. 6.3% T T SRBBEA, 450 T
IFE A TE #4668 IR B B E B A B S L=, B
10.1%9)IEEHTH>1=,

—_

N N - = i 12 == wr A
IETURT—D )L HEREE Lt ae
EE-F HR Ak fER LA
e I(3245)) TIL MRl AR
FIKMEL BETAZE. ZRTIAR
SINPHONIOD (fff il - % 0D B i 7 S B BERE R D RA R (D i AS RS-
Sakakibara [EET %5~ =, BIR(E1231-IMP SPECT  ((p<0.05), BALHI(1 1) TIE
R etal |definite INPHITFRICBF 54 USD-SSPRRHT, BBt (B MANEEBHL
zinee © |BETSEIGE EEGINPHGS TR, 1 L LOWEE [Hh otz ZILLLAIG2HNT
Ailprobable  |[E 1, 1A EDBLEIBIL). Th |[FVLEIRH, AIKNED
iNPH), LN ETERBLIEER. HRHBELICEIZEDE
BhhpmREMARDHS
iz,
B TIEE R OMAIRT
e GEAEEAE TRBEETH
Sakakibara |1 oy INPHGSOBRRI7 THRBEERE [BICERIETP <0.05). %
R et al. & =070 QUE)EBENUTICEVM . [(THE - RABEEEND 4
2012 iiprobable BHEH1231-IMP SPECTEMEATLLLEL, LN, F=[FABVFI TR D
INPH), PTETOTLRBRDFER
° Téhot= (P <0.05),

[

IETVRT—TIIL BREEDAREDNR

EE-
F RES Pekiy R LA
T UL e s RAK P
Liu A, &;{/A:/;"/"EEE‘%; grade2, PU5 M §EE1-3) AV FFIE , 52°
letal.  [iINPH %5841, mﬁﬁ&’m&vmmeo{ IS EARDNIA, fiftkb2sfhl |4
2016 INPH grading scale®Ht (48%)1ZLI DA D FR K F(Th R fE
I erade . PB4 BEERO-2H BT .
VP RRATETD
Vakili S, Relkin> DM EAEIC  [BFHMLEERDS |BHRLAMARVNEE ., Filfer Ak
etal. EIDUVZINPHEEIS [BELOMFRE. SEREODREXZOHENRONGATHE |4
2016 (i3l DRTFAVIERAHT M BESERER D,
Bl
N gy [N ATAVERBL . 3 ARD
LPS v hENBFFEATER &), S xe
BRDINPHAAKS A2 1y AEBIEfBC [NHOSOFRATTIE, LPS ik

let al
2015

Kazui H,[3 ZfRICE DUV

probable iINPHEE T
FASERAFTIZSZ L L1-88
(1

EIEABICHIT. 3y AR
DINPHGS D EE S
Etes, Fio, ME O
BIABL YU MEHRD

iINPHGS D ZE L% th 8%, e

BB EITH COABBISREL. @
BTOEISEREERDT-. Mial]
LEEBL, SrU M ERDINPHGSD|1®
BEPRZ7 &, M ELHBICHE
L. AR TOELICHEEEZERHT
Nofz,

BRRIEE DRI 2

REVBEEECHREFBET HBEBEPRAFFH T, 70%125E
DEETREEZRDODN. REVBICKONT RET HCEBH

Tdp B Kramstek SC, etal. 2017), Liu A, etal. 2016) i) 4 F2H RIRE TEH. 70%

BETHRIBEMARIESN TLVS Grooanater ool 205 K
RARDET. BREDEN, BREEOETAEHSATIS D,

HRPRIEE bt BE

iNPHGSHERR RO 7Z AL, HERIEE D EEFLEEFOMMIAE L
BLI-LCH, EEHTOABMOMAIREELE TRIERIZHT
2R BLMFHE FAMRESN TS Sahekibara R etal 2002) Ff- o p

itk . BEPRIEEREGITIE, MAITHIKE., BETAZE, AHTE

)b

WEEROE-—A . FREEBLHTEERLMRRE FFEH

H\ 1= Sakakibara R, et al. 2016) |

23




Z DM E2r A5 A

Z O, BEBBELIE. DAL BRETICLSBIRBMETHOI
HEEABLHEETEL, ThoDEE)LEBERBEIR D v M
RICEBLALICEET HEDHELHD 2.

iNPHAARS A

ERERAEIR-=

LS DFER

Y= hoxTviay

R RMIEEEKEEICS 1T HTEDEER ORI, ?
R FEMEE R EKEEED T OhOEIK T ?

IETFTURT—T I

TELEEROFE @

=E

EES P

LAV

et al. 2016

[Kanemoto H,

RIBDH AR v MiTRTE v My
AT ffil<
probable
iINPHO 883
2245)

TEF.

3
LPZ v b, 7132 —EHI5 DONPID

. [EHEEERICHEL HISI3O0E
AR EE AR £Neuropsychiatric B I HRITE D LTz, 73— B0
Inventory (NPI) , N i S8 % (%], HBMOBE.
|Zarit Burden Interview (ZBI)

HEHEOREL
HRBILT=. 73— D E (TR M AL
OB RIEE D akE LAERL T,

4

et al. 2016

sraelsson H,

176410)
iINPHEBZ &,
FEERE
RyFSHL
368D
[N=EOIE 3
(INPH-
CRasH study
D—#B)

v MRTES v MiT3
A #I2. #15D% Geriatric
Depression Scale 15 (GDS—
15) TEF .

i, MR MBS, mE THEL
f- LT, INPHEETIZHTRT T 2E(S, 3V M
O— LB &YGDS- 15D T HEA L (4.9
(3.7) vs 1.9 (2.3). S 2hEEbNHEEA
%< (46% vs 13%) . EEDENFEDOND
BEMNEH 1= (7.3% vs 0.6%) , INPHEET
1E. MRTELLEL, RIS DA %EDNI S
BEHEMNBDLE,

JJunkkari A,
et al. 2015

ETEOE O RE
health-related quality of life
(HRQoL) [ZHE T H5EF%

possible
iINPHERE
132f5l&. &
- 1 RIE
TYF &t [Inventory (BDI). MMSETEE
avka—)L ({fLF3ED BAERE. 15D
337245 | RABEED DIRR.

INPHEE Tl hA—LBEITEER,
HRQoL D) T EAME M oF=, PFERELLE
DS DEREF DINPHEE TIE., 115

. INPHGS, Beck Depression| DJEK (D72 ViNPHE & & YHRQoL D F

EAEN DT RT YT T XEERAN
-2 ZRERBERSTIZEY., LUBL

iINPHGSD &5t &, LY BLIBDIF AL

HRQoL DB R D F MEF £ o7,

EE-F [HE RS

LAV

(3
Peterson KANPHEE 22 |2 v> MiTRTET3-97 ARIC, CT}TﬁEﬁV)GDSkAESIIBCRk’E,’é@I
etal. 2016 (Bl (A, INPH [E7=[IMRITRREEMRO IR |DMBBIERDHT=, v MiTaTEL
BEI5HI) | ThHbicaudate ratio (BCR) &, . COWATEHVLTOEEE
G DRECTHELREERSD

NART R UMMSEZ% | BESRISTED |1=. fiTAT& TOAESOEALIE.
-F ffil =Controlled Oral Word MSED Z L LA DIARERSD .
ociation Test (COWAT) %, E|GDSOZEALLEDHBI%RHT=.

TLET%‘ S| =Hopkins
Verbal Leraning Test (HVLT) %,
H15>  EF i< Geriatric
Depression Scale (GDS) %, 7/%
[~ —DFH il =Apathy Evaluation
[Scale (AES) #3517,

la

Oliveria MF, [INPHB% 35
etal 2014 |ff

Mini-International 135451 o 2551 | ¥+ B2 2 BT A 1R BE
Neuropsychiatric Interview# FiL\ £ 5286 1=, 15 D-FREMREE(F17
[T FE A E PR STl % 1T 25 F= I T FARIEIRBE (3741 T B
HEEE1HTRON -, FHEMES
BOTSEIREF (. BHELY LTSS
RSN (60% vs 86%) . FEMERH
AEREE DA T, Evans index,
MMSE, iNPHGS, TUGIZHBZIZR

la

s otz,

%\at\r 4?& *‘g?é%kl

,5 1) KanemmoH & a\ 2016)

Kkari A, et 8. 2015)

o ﬁz’g SHREE '&

zms] Péterson KA, et al. 2016) %

— (% g;
& Kinemoto 1, et & e
§%f;ga§ Frpdd i Lo )

R IE B KR ISR T HITENDIBER D
BTN 2

oL\;d) &
el T% g%

24




IETFTURT—TIL: ZDMDER

EEF JR ik R LA

& T D EF{E A8 TE 125041 ch, 4341
EE i—ﬁo'c ia‘)

Chankaew NPHEES3 v MIFRTEHiT64 B I néfbnﬂﬁﬁh
E. etal B (A [ZINZ . BRERE (REMEERD. i X
2016 INPH38451) il [FRoNEMmoT, HTRTOHE
[El&. STRELARGENER
Wtz FREMREEICHELL
pofl. TP TRBDHICEE

e 1=, fiTAT DR
%D%ﬁik&{ﬁl:#ﬁﬁﬂlj:u

FERMEIE R EKEEE D Z DO AER ST H 2

e e e i £ ] F?%’ﬁf‘_’%ﬁ

: higsE W
Hg "%;"f! b f e w;“a'“ S%Ez’ﬁ LB DR A,
NPH'GI'F nmaimg _&b ),
NPH T13; =

gg{,;f B LTS

d
il.

_“imhé‘é!’”

G

iMEER - MEEILFRE

EHEEE. FIRH—

RN T—h—

1. ERIZE D/ (AT h—
Control
iNPH VS. Alzheimer’s disease
Subcortical ischemic vascular disease

Parkinson’s syndrome

2. oV DFREFUTE/MAIH—

Shunt Responder (SR) vs. Shunt Non-responder (NSR)

Systematic Literature Review

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement

~ July 2018

MESH-terms: Cerebrospinal fluid, diagnos*, hydrocephalus, normal pressure

PubMed Search Strategy

wR sy

#1 “normal pressure” or “normotensive” or “idiopathic”
3 “hydroceph*”

#3 #1and #2

#4 “NPH” or “iNPH"

#5 #3 or #4

6 “cerebrospinal fluid” or “CSF”

#7 #5 and #6

#8 “protein*” or “biomarker*” or “marker*”

#9 #7 and #8
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2. BHEERICL DK,

3. INPHESNPHAGRIEL TLVELY,

4. INPHEEEE R BEIZINPHUSN DEEENEFND,
5. INPHERIBBAVI0BILL EEFEN TN,

Record identified through
database searching in PubMed

(n=394)
l—){ 127 records excluded due to screening

Records screened

By titles and abstracts
(n=267) Meta-analyses, reviews
Guidelines, duplicates
Comments, and case reports
Excluded (n=40)

Full text articles

Assessed for eligibility

Records excluded (n=207)
(n=227)

Not concerning iNPH (n=27)
Not concerning CSF biomarker (n=152)
Participants n <10 (n=8)

Studies included in No controls (n=11)
Qualitative synthesis Animal studies (n=1)

(n=25) No full text (n=3)

s BIIETUVROBWNNASAY—h— RIESDDHARBERN —HT 5.

c PRECIETVADSHINAFI—A—20DHRHERL—KT S,
F1=(E3065I LU EDINPHDBRZ .

BRLIETVADEVSLFT—h—

CSF biomarker Direction of change in iNPH vs. a diagnostic group

ABq, No difference from AD, lower than HC
T-tau Lower than AD, no difference from HC
P-tau Lower than AD, no difference from HC

hEEIETUVRADH /N T—H—

NLF
ABA0
DHEA

7-0x0-DHEA
cortisol

PTPRQ

iNPH vs. HC

sulfatide
SAPPa
70-:OH-DHEA
16a-OH-DHEA

cortisone

iNPH vs. SIVD

p-tau

AB38
SAPPB
7B-OH-DHEA
LRG

aldosterone
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iNPH vs. AD

NFL MBP -8

-1 L2 -4

1L-10 1L-12p70 113

INF-T Mcp TNF-a

AB38 AB40 SAPP

LRG N-acetylneuraminate 2-hydroxybutylate

serine glycerate pyruvate
2-oxoi 5-methl-2 malate
methionine threonine arginine

3-methylhistidine citramalate urate
lysine alanine PTPRQ

* iINPHTIZADELLEEL T, p-taubt-taulIIEETH S,

* INPHTIEHCELLERL T, ABR2IFEIETH B.

s MONAFI—D—[ZELIREENBETHD,

fRiE RER DABA2, U BEIE R | #2427 DBIE [XiINPH
PHHEEZ LTS, (B)

Inclusion Criteria

e _ . 1. AARSAVITE DN TS NI=INPH,
245 EREKEEDT ®E N
3 5N ] iz ;
F AT SRR A T—H— 2 BRI SHE.
3. YNV RRYH—(SR)IE/ VL AR F—(SNR)ISH HBATLNS,
4. INPHESNPHAYETEL TLVELY,
5. INPHAMLOBILLEEFENTLVS,
BB TRRBESN I/ (I —h—
Biomarker Quality of study Biomarker Quality of study
ABa3 1 MCP-1 i
394 records identified through AB42 conformer " scoaoL v
database searching in PubMed CystatinC v Sulfatide n
Homocysteine v TBR-II v
‘){ 171 records excluded due to screening =) 7 TR 7
L4 v TGF-B2 w
223 records screened by titles ‘ s W Transthyretin "
and abstracts |
‘ 209 records excluded after full-article review -8 "' YkL40 n
— 110 % PTPRQ i
34 no evidensed-based iNPH study group
25 no lumbar CSF biomarker analysis IL17A v Transferrin "
106 SR and SNR patients reported together 21 %
5 results of iNPH and sNPH mixed in analysis
36 case report or study with < 10 iNPH patients IL-22 v
131 v
17 studies included in 133 %
Qualitative synthesis LPGOA v
mBP [
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Quality of studies

Biomarker Class Il Class Ill

AB38

ABa0 1
AB42 1
SAPP

SsAPPa

SAPPB

APL1B25

APLIB27

APLIB2S

Tau 2
P-tau-181 1
NFL

LRG 1

TNF-a

Class IV

BUIETURDH D/ (FT—h—

AB42
Tau
P-tau
NFL
LRG

AR BE R D ABA2. U/E’ﬁ{t@rb‘.aarb NFL. LRGOBIFE %
FHREFHTIDICHERATHS. (B

Biomarkers Study Age Sex SIvD
(M/)

Jeppsson |NPH 703

2016 712
Pyykko iNPH 8 727
2014 AD 16 783
Other 23 70.6
Mixed AD 10 78.4
Jeppsson iNPH 28 69
2013 HC 20 70
Agren-Wilsson 2007 iNPH 62 726
SIvD 2% 766
HC 23 736

12/8
8/12
25/23
6/10
NR
7/3
15/13
11/9
39/23
14/12
10/13

ns.

ns.
ns.

o “ *° o
(M/)

Pyykko \NPH 727 25/23
2014 783 6/10
Other 23 706 NR ns.
Mixed AD 10 784 13 ns.
Jeppsson iNPH 28 69 15/13
2013 HC 20 70 11/9 ns.

Biomarkers | Study Age Sex SIVD
(M/)

Sulfatide Agren-Wilsson 2007 iNPH 726 39/23
SIVD 76.6 14/12
HC 23 73.6 10/13 ns.
Tullberg iNPH 21 MR 30/13
2000 SIVD 19 76 13/6 de

iNPH BEAARSM> E=hR

13 #5512
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BHEDAH B ? =R R ILFEA ?

AIRIDAARZ1ARX
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IhREE=4 R EL&(T)FE‘TC‘TEEQ?‘SIJE§T%>
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BRI D,
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Antibiotic- impregnated cathether
prevention of shunt infection
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