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Estimated number of iNPH patients from the results of the first survey (%3

Estimated number of iNPH

95% confidence

patients interval
Estimated number of patients
that met the diagnostic criteria of 12,900 10,000-15,800
iNPH
Estimated numbers of patients
6,700 4,800-8,600

who underwent shunt operation
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% 2. Distribution of clinical background factors for all patients and by sex (2% 3CH#ik 4

£v)
Variable All patients Sex
Male Female
n=1524 (100%) | n=897 (58.5%) n=627
(40.7%)
n (%) n (%) n (%)
Average age of iNPH patients
Age at estimated onset (y) 74.9+7.0 74.9+6.7 74.8+7.5
Age at diagnosis (y) 75.5+8.6 76.4+6.9 76.3+7.3
Age at shunt operation (y) 76.4+7.0 76.8+8.9 76.9+8.0
Current age at registration (y) 75.5+£8.6 75.3+£8.9 75.8+7.9

Clinical Department of iNPH patients

Neurosurgery 1179 (77.4%) 685 (76.4%) 494 (78.8%)
Neurology 262 (17.2%) 168 (18.7%) 94 (15.0%)
Psychiatry 60 (3.9%) 32 (3.6%) 28 (4.5%)
General medicine 19 (1.2%) 10 (1.1%) 9 (1.4%)
Others 4 (0.3%) 2 (0.2%) 2 (0.3%)
Patients’ current location

1. Hospital 105 (6.9%) 59 (6.6%) 46 (7.3%)
2. Ambulatory 816 (53.5%) 487 (54.3%) 329 (52.5%)
Both 1+2 407 (26.7%) 244 (27.2%) 163 (26.0%)
Deceased 19 (1.2%) 15 (1.7%) 4 (0.6%)
Other 177 (11.6%) 92 (10.3%) 85 (13.6%)
Diagnostic classification

Possible iNPH 394 (25.8%) 223 (24.9%) 171 (27.3%)
Probable iNPH 267 (17.5%) 165 (18.4%) 102 (16.3%)
Definite iNPH 799 (52.4%) 475 (53.0%) 324 (51.7%)
Unknown 64 (4.2%) 34 (3.8%) 30 (4.8%)

Shunt treatment

Shunt operation (+)

1004 (65.9%)

594 (66.2%)

410 (65.4%)

VP shunt (% of operations)

434 (43.2%)

248 (41.8%)

186 (45.4%)

LP shunt (% of operations)

553 (55.1%)

334 (56.2%)

219 (53.4%)

VA shunt (% of operations)

17 (1.7%)

12 (2.0%)

5(1.2%)

PPV (% of operations)

990 (98.6%)

587 (98.8%)

403 (98.3%)
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DPV (% of operations) 9 (0.9%) 5 (0.8%) 4 (1.0%)

Valve unknown 5 (0.5%) 2 (0.3%) 3(0.7%)
No shunting 464 (30.4%) 271 (30.2%) 193 (30.8%)
Operation unknown, not filled in 56 (3.7%) 32 (3.6%) 24 (3.8%)
Cause of death 29 (1.9%)
Pneumonia 6 5 1
Aspiration pneumonia 3 3 0
Cancer 6 5 1
Brain hemorrhage 3 2 1
Cerebral subdural hematoma 2 1 1
Other 9 4 5

Initial symptoms at 1st visit (multiple answers allowed)

1. Gait disturbance

755 (49.5%)

474 (52.8%)*

281 (44.8%)

2. Cognitive impairment

240 (15.7%)

127 (14.2%)

113 (18.0%)*

3. Urinary incontinence 22 (1.4%) 9 (1.0%) 13 (2.1%)
1+2+3. 185 (12.1%) 112 (12.5%) 73 (11.6%)
1+2. 111 (7.3%) 59 (6.6%) 52 (8.3%)
1+3. 50 (3.3%) 28 (3.1%) 22 (3.5%)
2+3. 11 (0.7%) 4 (0.4%) 7 (1.1%)
Other, unknown 150 (9.8%) 84 (9.4%) 66 (10.5%)
Comorbidity

Hypertension 609 (40.0%) 383 (42.7%)* 226 (36.0%)

Diabetes mellitus

272 (17.8%)

185 (12.1%)

87 (13.9%)*

Alzheimer disease

225 (14.8%)

129 (14.4%)

96 (15.3%)

Hyperlipidemia 206 (13.5%) 116 (12.9%) 89 (14.2%)

Lumbar spondylosis 154 (10.1%) 85 (9.5%) 69 (11.0%)

Malignancy 82 (5.4%) 54 (6.0%) 28 (4.0%)

Cervical spondylosis 49 (3.2%) 31 (3.5%) 18 (2.9%)
*p<0.05

Abbreviations

VP shunt: Ventriculo-peritoneal shunt f&FE—fix == 5E &

LP shunt: Lumbo-peritoneal shunt S < & & Jie—8 B & i

VA shunt: Ventriculo-atrial shunt JX=— 3 FEE &
PPV: programmable pressure valve [ A] ARV

DPV: (fixed) differential pressure valve [ & X 7EE /L7
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e s I KR B RZEEEEE AR Hd

W -
TR, IR BREEI . BORROR2, EWERE . P M0 BELREMY, Fi
—3 AVIM 2EH& 7 V—"7

(1) IWBREEFREZNFEL (2) KBERFEREBIE SRR 5 B,

(3) WERHREIELHMARATL,  (4) SOV VLI B I S M R P s

RS

EEEZFHEICL D, 2012 FE225 2015 £ TO 3 FEMIBHRAIEETH - 7= AVIM 1T 52 f
Tholz, TDHH 256 (48%) IZAVIM OFF (BIEEDOE E) Thormnd, &0 D 27
Bl (52%) 1% iNPH (23617 L7z (NFRI%. possible iNPH 10 4], probable iNPH 6 5,
L O definite INPH 11 $1) , HMEY$ 5 &0 AVIM 225 INPH ~OBATHIE 17.3%/ £ T
BTz, WA - T - YRR D INPH-GS OAFHE (0 15 3 51 & 3FMIC INPH (2T
THEIEITEREAE %R L7z (Cochran-Armitage #i%E : p=0.0021),

A. WFZEETY INPH (TR 70 iEdR GREME « A TR -
Ml Dl 25 & L7z MRI #2 HRREETE) 23 B 2 @0 et L, faRIA

T, INPH ([ZHRHEA) 72 MRI i L& 29 % T DRENT HAT D Z & TTYRIRBLEI L DE

DERIERZFBD RN EmEN NS Z . BEVRICT 222 HNE T2,

R X, 2w AVIM (asymptomatic

ventriculomegaly with features of iINPH B. Mg

on MRI) & A 72 (Iseki et al, J Neurol Sci, INPH 2EZEFHA (— KA : 2012 44

2009), AVIM | iNPH OEZ R fEWRA &5 1 A~12 FIZ25 Lz iINPH JEF] 2 56)

DUVITHTERREERE S B2 HNTnd, L IZBWTEER MRI C iINPH OF5#% o

L. AVIM OfERRR 736 LUK INPH (2 SEREEPERM RG220 L 7z & BIE W

ERT2HETHALNCR-TELT, £ iz 267 ik & HRICAHE (AVIM —

D HRBEIZ OV TIIMF N LETH 5, Wild) &=1T7->7-, i MRI I, DESH
AW CIEeEZ e LR 2170 (disproportionately enlarged

%< O AVIM % gk - BEFRAE ATV subarachnoid-space hydrocephalus) @t
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%2 L. iNPH grading scale iNPH-GS)
DETOHEATON (ERZRL) HDWIX
14 (BREROARTHRAERZR L) %
BEgRFAEL Uiz,

(ffE i~ BLE)

AL, EFRICET 2 e fadt
(PR 1 9 F3CEB A - JRAETEAE SR
1) BIO TERRIFEICEIT 2 fMEfs
) (CFpk2 OFEAIBEERFE41 5
AR AR OB A2 BRI TKGR
T FEM L7z,

C. WFoERER

AVIM “RFHE TIX 10T HIOBEER B D |
AVIM O Wr 27z LT e b D13 93
T oTz, ED%, Wi xE LD TLEST
AVIM (I 31 5T, 3% 2015 4% Tl
Be LT\ = AVIM (X 62 Bl TH -7z, =D
25 10 FIOTIRENSIZEE RGN
Mo T, FHEAIZ 52 Bl AVIM 1T 3 4=/
Rz cxz, 20 52 Flosn 25 f
(48%) X AVIM O F £ (BEfED £ %)
ThoTz, 750 D 274 (52%) 1L iINPH IZ
#4T L7, INPH 27 fflOWNGERIL, possible
iNPH 10 5. probable iNPH 6 #i], I XX
definite iNPH 11 51 TdH - 7=,

3 I [INPH (ZHEfT L72#E) (n=27)
& TAVIM O F E£0O#E] (n=25) OFH - 1
Bl « 2012 4EHE .00 INPH-GS « #7 - W2 -

EENEE - BOEE - BUESMEE - Bl sk
FEAPPE R - B - FEIRIP - AEE R HE - X
MM%ﬁﬁ%ﬁﬁﬁ?%@bto:mgm
HCHE 7272 (p<0.05) 23i8 HLTZD
iINPH-GS O H (G4 - 5ﬁ-%ﬁ)?
1EELOEETH-T-, £ LT, B
1T« BEJR D iNPH-GS OAFHS (0 5005 3
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M) L 3AERNC INPH I AT 2518134
Bt AR L (Cochran-Arm1tage i
£ 1 p=0.0021), T/ b, iINPH-GS DA
FHE2Y 0 oA, 3 M INPH (i
T3 2EE1% 33% (6/18), [FEEIZ, 180D

BalE 70% (7/10), 2 ATk 80% (4/5)
3 R TIL90% (9/10) Th o7,

D. &%

AWFFETIE, 3 £/ AVIM 75 iNPH
(AT D EIEIE 52% Th o7z, Fex DBE
W TIE, 4~8 I AVIM 75 iNPH (2
AT 2HIEIE 26% Th o7, BEF DA
T o sHEREZG R E L
community-based study T&H 5723, HiIE D
%213 hospital-based study T&H 5, bt
22T HBREIX. RALLOERIERS
il FAEIRZ & - T2 T 2 AaetEr & < |
Z DA AID hospital-based study Tl
AVIM 75 iINPH (ZH#E1TT 2 EI &2,
community-based study (ZLE~<T, &V VE
Wi o TeAlREMERE 2 B D,

ﬁﬁ%ﬁﬂi\Zmzﬂﬂ#5T®iNH}GS
Bt E W, INPH (ZETT 2540
mno Tz, INPH-GS @%\Iﬁ Ho1 &80,
TR« BBRCHRIEIR B b2 2
LEEWRT D, L L ANIFLHNC AT
(T2 & ZATHATREDR) Bl RoTWnDH E
HRELTWS (EFEH#HFANTH > THRFHE
i ZBET D LEELTHD LT
%) DFVANIIEIL, AR ﬁf@@&
fETH->THRRAERD ® 5 AVIM D5
HHF0 5 HIZ INPH | ﬁ%ﬁéﬁ&@#
HZEERBLTWDS, HRIER®D D
AVIM i, FrCIERRO R BIZE S
ThdLEZOND, 51, 3 F&DBH



HEETFELTEBY., SHICT—XD0ERMAE

D5,

AVIM 75 iNPH (2 #1779 551813 3 4
T BH2% Tho7e (BMFEET 5L, FM
17.3%), HIERNH D AVIM OH4E . 3K
09 HIZ INPH ICHERET 2 fERR D 5 -
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F. (EREfGRRIE

L

G. WrgesE#x

1.
1)

2)

R

Sato H, Takahashi Y, Kimihira
L, Iseki C, Kato H, Suzuki Y,
Igari R, Sato H, Koyama S,
Arawaka S, Kawanami T,
Miyajima M, Samejima N, Sato
S, Kameda M, Yamada S, Kita
D, Kaijima M, Date I, Sonoda Y,
Kayama T, Kuwana N, Arai H,
KatoT. A Segmental Copy
Number Loss of the SFMBT1
Gene Is a Genetic Risk for
Shunt-Responsive, Idiopathic
Normal Pressure Hydrocephalus
(iNPH): A Case-Control Study.
PLoS One. 2016 Nov
18;11(11):€0166615. doi:
10.1371/journal.pone.0166615.
JngEsLI. INPH % & FiEik
NPH. EZERHIEZHES. 2 7
% (11%) . 20164, pp
1163—1170.
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2. F¥k (Ol INPH (ZEHEH L

T2 H3)

1)

2)

3)

4)

5)

OMEESL T, FrFEPEIE S /K BE
(INPH) O£ - J[K - iz
D oT o WENLHFIZREL
reigE (REHEE) . %17 [
KRIEFEEKIEYS, (WEH, 2
0164 3H
ORXNFEIZS, mffsE. B
HIL Boaot, EiRHE— Rk
. AnggEsck. AVIM
(asymptomatic ventriculomegaly
with features of iNPH on MRI)7»
5 INPH ~O i & T HIK + O GE
(EEEFHEORERNS) . &
17 [8] A A IE R EAKBE Y2, 1LUE
M. 201643 H
O, mffEsE. AT
=mREEZ, RAEE. RIB

1B, 1l M., SWEHE— #it
—_ JEESLk. SFNBT1 #1{sF D

oV —HEE - INPH O2Mr~—
H—IZ72 0 5 B2 % 17 AR
IEWEKBYE 2, IWEH, 20
1 643 H

OmtEEE, FBITHEn. En
B, FRETE, RN, NMLME
G, TRAER, il L JINE
%, gL, INPH Z&0FL7-
% RIMFEMRE. 55 17 B H ARIEH
JEARBYE Y2, IWEH, 2016
F£3 A

OFETE. HAHHE, PRI
D, EEEEL, NUEE, il
N L BRSO R



B EELR, BREF. H2EH
PRHREE 2 P, EPERA L
iNPH & O#RI1%Z9 2 2 SEH].
55 17 8] B A IE & R K BERE 4% |
IWEH, 201 643/

6) OfFrElh. JINE &, ZiER
A, SRR, EAEESE, ik
R, BUES, il 7 RAE
1. Mgt Js. Morning glory
sign & W7o R MR /K BRE
& HETTPERE PERRE D8R O
Fr. 1T 8] A AR KEEE ¥
2. IEH, 201643 H

7) O$aARMIR, NUEE, FEfrHE
. Vs, EieEsE. FPHATR
. FRAER. fnl o L JINE
. IR, MEHIRT B RER
PEIE R EKBUES VIl O, 5
17 [B] B RIE® EKBEIE 2, 1L

.

M, 201 643H

H. FnA9pERE O HFE - BERIL (TEZE S
ip)
2L



JEA T @R AR TR R A B (EEA IR R R EBORITJE S (R IR BRI 7EF3E) )
Rl e

FAERINPHOERIRRY, BEGERBHRZERR

WHIEo s BOHERIE RIS RS R 2 R T E R R el R 525 By S Al
WHIEW 1 R, BRSO, (iR, REE . WAREA . AT,
o IEER, MY RBRORSER R R SR T FE R RS 2 2 0 B

=
iINPHODOBTERERE & & 2 51T D AVIMIZINPH DI BERE T ORI O L 72 5 SR,

W A B B9 IZINPH O 3 #2580 & 23 Tl 220 » 72iINPHEE U ME| 9 )12 DU VT, T4ERT DR
HIEERE & AR TRERE . B K OEEESMREE DAL &2 i L, TOME. 9 Bl Ofiftric T
WL, 1 CRBAIRERE. AMTREREICE L CIT &7 2580 o 7o, L ULINATEIZ D
WTIE, AREICHERFRBIER U, IMERFFE AL Z A FEO A K E < 72 0 AT
U7z, 1R 9BIF 4 B CHIRAZR ST LMo T, ZOBITHI & 2 Do IEBIT
B & ORI O HEE T, FEGIED D 7N DA EEITFRO R0 > 7203, BATHI T, WI2HIZINPH
IR BREDOREEA L, IMEN LV RE L, MMABERN L0 /S MERERL Y KREW
MO BTz, FEVFEMOBRBBILZE T, BATHI CIIEA M ZH OB ML T ATHEMED R
MEni-, LEXY ., iRisi i A S22 WVINPHAIO —# Tlk, F 0%, a3 & 25z
720, F£7-DESHZ X 0 BRI 72 2 NS IME T S EETEMIC H D 2 E BRI ST 72,

A. HFREEK DK, VSEHCMO i F5 & VS/HCM T
INPHD RIBRERE &35 2 51T 5 AVIM % BLESNOMEREDOENERA LN LT, &
INPHOJRREMS T OO L 70 %, A4FEE 72 1HE%OFI T, DESHO 112& FEo7
X, FIRBRHCM R ACIZINPHD S 5 FEBATHI L INPHGS D 3 0 O FE T
DATIXZ2 035 TLINPHEEWEBIZ DUV T, 4R 2 HRDTRATH L2 T, ZNENOFE
M OJEfRE, ¥ X OEEEHMRE & O L2 5 E DAL % el L 7=,
MM L7,

(f BRI ~DHELE)
B. #f%EJik VN S AR N o] T (e e = B E v
BB RS2 2 LI BE T, BEEMRIT (P TKRSINTWS, INPH BE OKT —
DESH:E® b, »OINPHZ L—F 7 Z &4 5720, (HNIERORE I T E 225
2/ —)L (iINPHGS) X2 3MOEEED  FA{TH & L biT, NI T— 2 ZELLL
AEAMZS O v 1 (R ER 2 5B D 720 L)) %I T o T2,
DEFExtG L LT-, DESH (R¥fi72 7 £ s
THEDIER 24T HKEEE) ([CoW Tk, Ya o C. WFEREE
mashita & 2AVBMS84 F|H L CiNPHHEEZ»  DESHO1IX9% (45| H ¢4k, 4Fl 73.1+3.37%.
I B TERELZRET - 0I% L-FE  MMSE 28.0£1.3) Th-olz, ZDID 14
Gty 7 F CTHREGR L, IMER/MEAHER BOZ eid, @Bammd &1) TuHITHhRE
KIEE (VS/IHCM) O%FEH>2.81 (Yamash (F2) THLHLLTIEE Ao, LML
ita, J Neuroimaging 2013) ZX#EL L7, BFEIZOW T, AEICHERAERENIER L.
B OJEFEIZDESHOL & 441 7-, LT MREREE/ M HEBEBOENARE A
WIRBHE & 1 4E1% ORI RN A O ff R O IMZETEEE DN LT (33)
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9 DODESHO1FIDOH T, 14421231 Ttlt
HHPERDN S 272 > BTN 4 51 CTH
STz, FONFRITREBEEIZBIT 5T 3
B, BERICBITDBITN 1B CTH -T2, BT
B & IERATHI & DR THIB OFBHRAE THE
RFELBDIZEH I o7 (F4), BT
DOWNTH WHEH CHE R ZEBOTHE 137
Mo T2y, BATHITIZGSSROD 705 i M 7]
BHY ., INPHRRBAREORHAZ LV AL T
WD AR B o T (FB), =R & @M
HEHOFEIZHOWTIL, HIEIOFHE T, BT
B¢, WIZHHZINPHI R SE ORI A A L.
R L Y KRE S EMHEBRR LV /S,
MEEN LD KREVEHANERD bz (3
6), FIVERORIEBIEE T, BATHIClImhr
M ZE OB IME A HETe FTREME DS RIS S 723
FERBATHIClrIiz mir M 35 3 LK 75 Al RE
PEDRBE S e (T,

% 1 DESHO1® 1 4E [ OFRAR AR B OHER

#E 5% pfE
MMSE ( /30) 28.0%x1.3 | 27.4=%1.1 | 0.238
FAB ( /18) 13.4+1.2 | 12.8+2.5 | 0.490
TMT-A 63.6+14.8|73.1%38.2| 0.674
WMS-R A/C3 = 53.3%x7.5 | 54.1£9.6 | 0.833
WAIS-3 ®& 41.1£8.3 |40.4%12.3| 0.779
WAIS-3 F&EAK 27.8+6.6 | 24.4%8.5 | 0.182
RBNT#&EI =R ( /10) 9.6+0.8 | 9.9+0.4 | 0.157
RBMT#IREE#E4E ( /25) | 10.1x3.6 | 11.4%x4.6 | 0.498
RBMT#EE: B4 ( /25) | 7.9%+4.6 | 9.1+3.8 | 0.498

#2 DESHO1® 1 ORI TRRAER R OHRE

#[E 15 pfE
3m TUG (s) | 11.4%2.0| 10.1%1.2 0.161
10mfEEWT (s) | 15.5+1.5 | 14.8%+0.9 0.093
GSSR ( /18) | 0.5%=0.8 | 1.1x1.1 0.129

A}
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#3 DESHO1f1 o 1 4[# 0 VS, HCM, VS/HCM
DHER

#E 15% piiE
' 0.82+0.10 | 0.86=0. 11 0. 008
(0.95)
HCM 0.20+0.03 | 0.20+0.04 0.594
(0.18)
VS/HCM 4.14+0.75 | 4.38=+0.86 0.011
(5.85)

FEIMNIXINPHGS T2 LA LD 3 A HT 5
iNPHC i (Yamashita, J Neuroimaging
2013%9)

F4 BATH & FEBATHI O )8l D F8. 50 1 A 5 5
D i

BTl ERB1THI pfiE

(4451) (541)
MMSE ( /30) 28.3+0.5 | 27.8%1.8 | 0.615
FAB ( /18) 13.3+2.1 | 13.4%+0.5 | 0.961
TMT-A 64.7+18.7|63.0=14.5| 0.901
WMS-R A/CR = 58.0+7.2 | 50.4+6.8 | 0.213
WAIS-3 & 42.5+7.2 |39.8+10.2| 0.677
WAIS-3 #EXK 27.5+6.0 | 28.0%x8.1 | 0.924
RBMT#IREE#EE ( /25) | 9.3+3.8 | 9.6x4.3 | 0.931
RBMT#IREEEER4E ( /25) | 8.2%7.1 | 6.8%3.1 | 0.778

#5 BATH & FEBATHI O F) B D AT 1 A 5
D L

BATHl | JERBITHI | pfE

(4431) (5431)
3m TUG (s) 11.0+£2.8 | 11.6+1.7| 0.748
10mfEFBWT (s) | 16.6%=1.4|14.9+1.3| 0.162
GSSR ( /18) 1.0+0.8 | 0.0+0.0 | 0.092




#6 BATH L ERBITHOMDOVS, HCM |
VS/HCM® L
174 JEFE AT pfE
(af5t) (545)
e
VS| 0.84%+0.13 | 0.81%+0.08 | 0.806
HCM| 0.20+0.04 | 0.21%+0.03 | 0.624
VS/HCM| 4.38+0.82 | 3.96+0.73 |0.624
1%
VS| 0.86%+0.11 | 0.86%0.11 |1.000
HCM| 0.19#0.04 | 0.21+0.03 | 0.462
VS/HCM| 4.63%+0.86 | 4.18%+0.90 |0.624

#7 DESHO1%] ™ 1 £ »VS. HCM .
VSIHCMOZA{k okt (2EIHEI< 1[HH)

#1761 JEFE AT pfE
(4451) (5451)
VS| 0.023%+0.01 | 0.051+0.05 | 0.302
HCM |-0.0051+=0.82| 0.002=+0.73 | 0.078
VS/HCM| 0.26=%0.10 0.22+0.23 | 0.765
D. &%
A IR D Ao T totd . HERIF
E"jﬁ%%%mu&)éIﬁa i/J\fiﬁ\Oti)) ﬁ‘ﬁﬁ’

HI3 & A S 72 WINPHAB 2K & LT, 14E%
WA BT = E R LN o T2, T
ZOHO—EHOREFTIX, 1FEMOMICME
FISIEMAB L NZ/R Y . EHICZED XK D 7E
BCiE, MME# EDESHA LV BAREIC /2 5057
MM T ST 2 8 D 2 & DS BT
ol

g
ﬂﬁﬁﬁ’] 3 WA A X720 INPH O MERIT 1
FEEOIZET L, T, i 3 8

BHOMNT 5, AVIM THIRER B HEIT L T
o TV DL HREENRD D,

F. WF7e3%

1. O

Kazui H, et al. Association between high
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biomarker probability of Alzheimer's
disease and improvement of clinical
outcomes after shunt surgery in patients
with idiopathic normal pressure
hydrocephalus. J Neurol Sci 369,236-241,
2016.

Kanemoto H, Kazui H(CA), et al. Effect of

lumbo-peritoneal = shunt surgery on
neuropsychiatric symptoms in patients
with idiopathic normal pressure

hydrocephalus. J Neurol Sci 361:206-212,
2016.

BRI, FBAIE 2R
Clinician 63:7-12, 2016.

Bl 5F— LERE.

HOR . FRAEVEIEH R /KEEAE O 2 W, 16
DB, Brain and Nerve 68:429-440, 2016.
FIUFAR . B G, 1B W EKEELE DO ZWT.
EANE R MRS 270 758-763, 2016.

ﬁﬁ%ﬁ WO, R ME R K EE (2

B ORELEZOIRE — v > Mir
2 H T - BRRRS PR EEEE 19, 1725-1732,
2016.

TR
B, R R K BRIE O prodromal
stage. &5 21 [A] H AMEIEFE PR VAR Y
v L, FEATH, 2016.

Y. INPH 12%F3 5 Eﬁfﬁazﬁér%éﬁ@m\
[RIAFZE DR & 2, &5 35 [a] H AR
E%%iﬁf%%vyﬁyﬁA, WAL, 2016.
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REBURNIZER S (R
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TR DT

WY 4 74V 4 Ak

PR %ﬁ%@
wEsns, ERIC

5 I 1R HmTEVERR OMGED m £ - TR Y . FhDSE b e CE@EJL LTn< %Eiﬂ&)éo

A. WFEHBY

M TE 5 /K BESE GNPH) O JiE bk 0> B 5
ITIBECIRE R B 2 5 L THEREHETH
B, Fx 1 TEMIFIC ko CTEIEEN R
HTZ EEHRE L, —FH AF1I0HICae
v 7 CRIfE S A7z [E R KEEAE 2 TRtk
IZOWTDY R AN S N, EE
HLRFEERD LI, AEIZINPHIZHR 5
S OFEDH Y FIToNT, BHHyDE
ZHERRBEZ L LT3,

B. W7k
EMERHmE & EEFHliE ORISR - RIS
WTHET LT, F7-. WYE/J%J?{)M”WC“DD‘VC
HiRE L.

(L~ DR E)
BEOTTA N —IZHREL, BFEIND
WO ITERE LT,

C. WFFERE R
TEVEFEAMIX EBIAA D ATREMERNE WV & & 2
Silz, EREFEITFHHOEENNMLET

Dxﬁﬁwﬁﬁwiof%?—&
NEDD DI ENEZONTZ, HEEF
DRI T LTIES . fﬁ@ﬁmgow
;gl?%ﬁ@?%?#@é EMFELA

D. &%

TEMEIE & ERIEOFS « RASEZEMR LT 5
t@iﬁ%%%ﬁ#é:kﬁ%%ﬁ%éo
INPHO BEIEEFAICOWT, Fi=72E
PRI A 7 — L OERR OB NI TE Y |
e E GBS - OB X 2S04 5 5
ERDH D,
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F. GEREfaBRiE
mL

G. WHEsER

1. FmSCHER

1)Ishikawa M, et al: Disproportionately
Enlarged Subarachnmd Space Hydrocep
halus in Idiopathic Normal-Pressure H
ydrocephalus and Its Implication in Pa
thogenesis. Acta Neurochirurgica Suppl
ement:. 287-290, 2016.

2)Ishikawa M, et al: Early and delayed
assessments of quantitative gait meas
ures to imporve the tap test as a predi
ctor of shunt effectiveness in idiopathic
normal pressure hydro-cephalus. Flui
ds and Barriers CNSDOI 10.1186/s1298
7-016-0044-z2016

2. FRBR
Ishikawa M: Key note: Keynote lecture:
Personal questions about CSF absorpti
ons: 5 8[HI[EFEKIVERER B TS, 2w
7, 2016.10.8
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IR BRI TE R B (R PEIR S BORbT
FHRIFSE

&

Jedk (BHATERBEBORIIERZE) )
-

TR IEH K BUE BE (21T BRI OREFER Ot

SmtsEE &

R E

BB ALK FES

Fré MRS EKERAE (INPH) o EZERL 3 & FHIN 5 TS,

SR FER R AR RE R 00 B

SR

REREE, PERBEE & SN TE. —F, BEROGHRZWEREINTHDR, +54
IRRRET N 72 STV, ARHFZEIT INPH OFRSFEIRE KO+ > b PRI TORE
WOEAEFH ST 5 B THEEIT- 72,
%1% 2005 4R 5 2015 FEDORIC4BRICABE L, iINPH ORBW T v v FFiizZiT,
fiTATIS KOt 1 AE ORI K » CTERARSEIR O BB A iR S 4172 definite iINPH 8% 52
£ U v N FTHIE ORSFPER X Neuropsychiatric inventory (NPI) TiT-7-.
FEERIE INPH 835 D 88.5%IC7BH Hil, X% (80.8%) &b %<, KWTHRAD
EE) (38.5%) , HREIER LOBE (32.7%) BNRD LN, FEHERITY v N Tl

AR CUEED A DAL, JEROTHRITIES L3R OLH) (26.9%) , HE (15.4%) ,

9D

(13.5%) ODNEIZZ D 7=, INPH OFEHIERIL 8 & FIERIC EERfERTH Y, v v
MR CENIFFTE Db EEZ BT,

A WFEHEB

TR, WIEMRERETE, HERIEEIX 3 ML i
I, RRREMEIER HEKEE (INPH) o EZHER
LEINTE.

—, FHERB IOV ¥ FRIFIC L D21k
IZOWTOMEITDOTINT, FORBRRNREN
TR,

ARFFEIL INPH BE ORSHER B O+ > b
FIIZ L DAEHEIR O L 2 R 35 H I T4
BiTo7z.

B. ik

®IE 2005 4E 3 A5 2015 4F 1 A OHARIZ
UEEICABE L, INPH OBty v > F Riliax
F7-HBE D S B, iiiRTER L O#E 1 FEOFHEIZ X
o THIRIER OUGED RS S 717 definite INPH
B 52 4 IR 1 AFE OFHIRE A7 C iINPH grading
scale INPHGS) O&FFAN 1 800 EgsEL Tn
7=t D% definite INPH & /EF L 7~.

F1UICEEY =, £2ICHKIERZ R,

EYEE 76.4 1%, BYEN 25 4 (48%) , VP
T RN 34 £(65%) T o 7o, TETOEANE
RiX mRS 2 2.7£1.0, iINPHGS D& & A0
6.4+1.9, A1T2 2.3+0.6, PRI 2.4+0.8, HE
R 1.741.1, MMSE 7% 21.4+4.5 TZ L E I
BT dGE LTz,
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F i ()

TRl B
HHEE(F)
P AR ()
BARFETOHAM (F)

flis, vP v b

76.4£3.9
25 (48.1%)
10.7%3.1
2.8+15
1.0%0.0

34 (65.4%)

®1. BEAEE

iTHT, mean+=3D

ff1i%, mean=SD p

value °

mRS 27%10
GSA&EH 6.4+1.9
GSHAT 2.3+06
GSERHI 2.4+0.8
GSHER 17141
MMSE 21.4+45
®2. ERKER

GS : iNPH grading scale

1.9%+09
41+19
14£1.0
1.9£0.9
0.8%+0.9
23.2%43

Wi lcoxon DFFEATIEGIIRE

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
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Neuropsychiatric 1nventory (NPI) Ti7\,
A HE A L BGR ST, REDLE)
ZiBANL7c 12 T H 23l L7z, iR O RhE
WEAERBIOHELEEEOHETH S
composite score ZFHA L, > ¥ v hFIC LD
FEARIE R DUGE DA M2 MG 2 72 OICHEERIC
!X McNemar # &, composite score (T |%
Wilcoxon S HNAN KR E 2 FHV Mz,

~—
=

R FR A~ DR FE
KBTI~V X ESITHESE, YoM
ZEEORBEESE TITo 2. BEAEB L OZOFE

SO AEEE JUSCEIZ L D@ OR%, [FEE~
DELIZL VM ESINOBERP R CEEE %
MR LT

C. WFoERiR

R B ITHIERD Y v MiFHT#%OZEA L, K 412
composite score DIffHITH: DA% <7 .
TR % i, % ZEiE, % p value®

delusions 17.3 9.6 1.7 0.219
persecutory 13.5 5.8 7.7 0.125
misidentification 58 38 1.9 1.000
hallucinations 7.7 0.0 7.7 -
agitation 32.7 17.3 15.4 0.077
depression 25.0 11.5 135 0.092
anxiety 21.2 9.6 11.5 0.070
euphoria 0.0 1.9 (1.9) -
apathy 80.8 53.8 26.9 0.001
disinhibition 9.6 17 19 1.000
irritability 32.7 25.0 1.7 0424
motor 115 38 1.7 0.219
fluctuation 385 115 269 0.001
NPI10plus_total 88.5 67.3 21.2 0.001

3. FHEROMAEEL (BEX)
2 McNemar &%

fiTHI, mean=8D i1, mean=SD Z{t®, meentsD  p value®

delusions 05+1.8 03=£1.2 0.2+08 0.058
persecutory 04+1.7 02%1.2 0.2+0.7 0.039
misidentification 0.1+0.3 0.1+03 0004 0.705
hallucinations 0.1+03 0.0£00 0.1+03 0.046
agitation 1.0+1.8 04£10 06+18 0.026
depression 05=%1.1 0.2+05 03=%1.1 0.041
anxiety 0410 03£1.0 0.1+0.8 0.266
euphoria 0.0+00 0.0+01 0.0+0.1 0317
apathy 4.1+3.1 24%29 1.8+38 0.002
disinhibition 0.2+09 0104 0.1+0.7 0.336
irritability 1.0+2.1 05+1.1 06+2.0 0.054
motor 0.3+08 0.1+06 02£1.0 0.201
fluctuation 12+1.8 03+08 1.0£15 0.000
NPI10plus total 9377 44149 4870 0.000

x4. FBHERDAAIHREI (composite score)
aWi lcoxon MFF ST NERLIRE
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1) Narlta W, et.al : High-Convexity
Tightness Predicts the Shunt Response in
Idiopathic Normal Pressure Hydrocephalus,
AJNR Am J Neuroradiol, Jun 30, Epub ahead
of print, 2016
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Diffusion MRI in iNPH

Shigeki Aoki
2016 11 05

dMRI of CST in iINPH

FA:1
ADC:1

MDK:|
Compaction and
stretched fiber

Normal

ers at ease

Hattori T, Yuasa T,.., Aoki S. Altered Microstructure in Corticospinal Tract in Idiopathic Normal
Pressure Hydrocephalus.. . AJNR 2011;32:1681-1687.

Nakanishi A, Aoki S. Microstructural changes of the CST in NPH: a comparison of DTI and diffusional
: 55(8

Comparison between the iNPH patients and the control

* FAincrease (red)

Supeior portion of Posterior limb of
internal capsule

Superior longitudinal fasciculus (SLF)

* FA decrease (blue)
Corpus callosum
Fronto-parietal subcortical WM

* MK decrease (blue)
SLF
Inferior fronto-occipital fasciculus (IFO)
Anterior and posterior corona radiata
Posterior cingulum
Internal capsule

Prospective estimation of mean axon diameter and extra-
axonal space of the posterior limb of the internal capsule
in patients with idiopathic normal pressure hydrocephalus
before and after a lumboperitoneal shunt by using g-space

diffusion MRI
Hori M, Kamiya K, Nakanishi A, Fukunaga I, Miyajima M, Nakajima M, Suzuki M,
Suzuki Y, Irie R, Kamagata K, Arai H, Aoki S. Eur Radiol. 2016

QS (Q space imaging) can estimate the
average barrier spacing such as the mean
axon diameter by exploiting regularities in
molecular diffusion barriers.

The g-space echo attenuation comprises both
extra- or intracellular space signals in the
white matter; the echo attenuation are fit to a
two compartment model (2008 Ong et al.).

53

Technique for diffusion MRI
* DTI (Diffusion tensor imaging)
« DKI (Diffusion kurtosis imaging)
* QSI (Q-space imaging)
* NODDI (Neurite orientation dispersion and density imaging )
* WMTI (White matter tract integrity)

* Monte-Carlo simulation

Diffusional Kurtosis Imaging in Idiopathic Pressure
Hydrocephalus: Correlation with Severity of Cognitive

Impairment
Kamiya K, Kamagata K, Miyajima M, Nakajima M, Hori M, Tsuruta K, Mori H,
Kunimatsu A, Arai H, Aoki S, Ohtomo K. Magn Reson Med Sci. 2016

« Diffusional Kurtosis Imaging (DKI) measures the deviation
of the diffusion displacement profile from Gaussian
distribution.

The parameter of DKI (e.g. mean kurtosis) describe the
degree to which the water diffusion is non-Gaussian.

The mean kurtosis (MK) is related to properties of tissue
microstructure; tissue complexity, the axonal water
fraction, and the toutuosity of the extracellular space.

The MK maps was made from the entire data set.

Correlation with cognitive measures in patients with iNPH

MMSE FAB

* FA and MK showed positive correlations with cognitive function, predominantly in the
frontal lobe.

* Positive correlation were observed in more extensive area in MK analyses than in FA.
->DKI may play a complementary role to conventional FA analyses.

Axon diameter(um) and intracellular volume fraction in the
superior posterior limb of the internal capsule(PLIC)

Mean axon diameter=RMSD of intra-axonal space

* No significant differences were observed in the PLIC axon diameters among normal control
or in patients before and after surgery.

->The axon of CST in patients with iNPH may not be fatally damaged.



Neurite orientation dispersion and density imaging for
evaluation of corticospinal tract in idiopathic normal

pressure hydrocephalus.

Irie R, Tsuruta K, Hori M, Suzuki M, Kamagata K, Nakanishi A, Kamiya K, Nakajima M,
Miyajima M, Arai H, Aoki S. Jpn J Radiol. 2016 in press.

Neurite Orientation Di: ion and Density ing (NODDI)
This model consists of 3 compartments: intra-cellular, hindered extra-cellular and isotropic CSF

A=(1-50) " (v, AicH(1-Ve) " A V504150

(A: normalized signal ~ : volume fraction)

/4 @

ICVF ool iso VF ICVF ol iso VF
intra-cellular volume orientation dispersion isotropic volume
fraction index fraction

54

Tract specific analysis of CST

control iNPH

* ODI significantly decreased in the iNPH
patients compared to controls.

-> suggested that the axons were aligned

directionally due to ventricular enlargement.

X O X O
& &

ODI: orientation dispersion index
ICVF: intra-cellular volume fraction
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2016 FFEF A VR

iNPHERZZER SN T-38HIDFREFT R

Camonen v et s Neutapaths Appl Neurabil 38(1) 2012
* Vascular change (71%)
* AD (61%)
* PSP (2.6%)

* CBD (2.6%)

2016FFEF BAAVVRE

R/ NNAFT—H— LR DB

MMSE MMSE P

25 -30 (n=26) 13 - 24 (n=20)
Protein [mg/dl](SD) 40 (13) 39 (10) p =0.650
AB42 [pg/ml](SD) 268 (220) 374 (282) P=0.183
Tau [pg/ml](SD) 131(83) 179(109) P=0.113
P-tau [pg/ml](SD) 20.5(6.6) 29.3(12.8) P=0.012
SAPP [ng/ml](SD) 490 (208) 603 (202) P=0.078
sAPPa [ng/ml](SD) 136(54) 173 (60) P=0.039
SAPPB [ng/ml] (SD) 150(49) 171 (62) P=0.229

Eur J Neurol 20, 2012
2016 FEFHBERFMMRE

BE

INPHIZIEEHEREICT ILYNAI—REBERD. &
I BT ILYNAI—IREDRERED, Dr o MiTD
RABEEICH T ARRICKECEELTVDEEZ
5, §E, 2MEHOMRIEAERNT, VOB
e EAEAEL., MBZHELTOENMEEE
SELT=.

2016 B EF @A H IR

FER=]
Bx

FRRAEEDRBMSUE IV RMEDZEE B /I

NE R/ A4 T —H—RES VO TRBIE LY FEL =,

BRMIZIE

1. NEFRRAVEAIL. Y00 YT YT EOZH

#EMIC 1BEFICOFIEICRYEET 5,

2. IMEHR) VB2 EAK, REEOZEEEMIC. 1

BEICOEFIRICRYEET S,

EWSIHBEARESNEL, LHIC1E680EFHFRTEET .

ﬁgb}%@liﬂiﬁi%‘éﬁf&?sn»fFﬁEO){%ﬂﬁluﬁliEE%
L=,

2016FFES B A VIR H

AOBBEIVIVRIESD
4 N

Protein ‘ tau p-tau
NCIiNPH AD | NC iNPH AD NC iNPH AD Y,
NC: 16 cases B Fur Neurol 20, 2012
iNPH: 32 cases
AD: 17 cases

2016F FEHBAHH IR

-

fEEp U RIEZVER
Reference iNPH Non-Res AD CTL Cut-off
Schirinzi T 25.36 77.71 40.5 <46
2015 (9.48) (21.65) (11.81)
NakajimaM | 20 29
2015 [16-23.5] [23-39]
Jingami N 16.0 57.0 <24.4
2015 [11.3-23.7] [32.1-102]
Pyykko OT 35.3 38.0 47.1
2014 (15.5) (14.8) (13.6)
Kang K 30.09(19.5) 38.12(24.1) 82 51
2014 (Mattsson 2009) (Mattsson 2009)
Lim TS 27.0 51.3 43.0
2014 (9.6) (28.3) (38.5)
Jeppsson A 39 59
2013 (33-50) (47-75)
MiyajimaM | 24.2 90.3 316
2012 (10.5) (32.2) (4.48)
Wilsson A 32 37 58
2008 (10) (12) (29)

L5
* 2008 A 52015 IZINPHA RO TS
2EN. tap testh T 1=3384E I,
(EXZ2RFE. BiIgkEREZVE—)
« 17 % : Innotest Phosphotau(181P);

(Innogenetics, Ghent, Belgium)

2016FFEH BAHVIIIRE



338HE4I

77.75% (6.4)
76.95% (6.3) 78.97%(6.3)
202 (59.8%) 136 (40.2%)
2016FBES MDA H IR
pTau
pe/ml P<0.02 ANCOVA
41.4 (24.4)
38.0(22.3) 33.1(18.1)
32.2(38.4) 31.3(19.4)
27.7(13.8)
Tap(-) Tap (+) ] ¥
2016E M BEH AR
AUC: 0.835

Cut off: 38.5 pg/ml
BE:0.85
¥RE:0.72

2016EMESBEFHYHRW

MMSE
40 pg/ml > 40 pg/ml <
N=86 N=13

Shunt (+) ; N=99

Shunt (-) ; N=16

O

REAEE T (MMSE21LLT) | p-tau 40LL L TIZBRAMBEED B Z L,

2016FFEHBENAMMRE

Tap Test

136 (40.2%)
202 (59.8%)

121 (59.9%) 81(59.6%)

All J T

2016FFES B A VIR H

Shunt
* Shunt: 220/338 (65%)

* Shunt Responder: 174/220 (79.1%)

Tap (-), Shunt (-): 118

B 1Tap(sjshuntis)

Tap (+), Shunt R: 165 = msstisnnt)

= 3Tap(ishuntls)

aTap(ishuntl)

20165 B A BEFH IR
iNPHGS
Gait
40 pg/ml > 40 pg/ml <
N=86 N=13 Shunt (+) ; N=99

Shunt (-) ; N=16

2016FFEFH ANV RE

RO RRZA

MMSE pTAU40S  17cases MMSE-pTAU40> 13cases

p-tau 4011k TR RAFMICRAAEIZET I 5.

20165 FEHBERH VRS
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v 40pg/mIRFEFI TIERAICENERROHEN
HFTES,

v 40pg/mILl E M DREIEEEEDELLVITIE
REHEEDHENZLLY,
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Soluble tau Tau aggregate

MNEDREIL
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REERBEIVEAORYAH
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pre 1y 1.5Y 2y 3y 3.5Y 4y
ik LR TEHDT, MHTDTap test THHDH
ABRAME, 2E B LIES<H S AR,

2016FFES B A VIR H
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SEIARSAODBERE
S MERENS T LB IGIZDULNT
BOERLERR REDZHRY - RSN
(AIIREBRERIE RiERaNERD

% KH

INPHIZH L T—ICALS TR

RN RS
ETV

Pinto
Neurosurg, 2013
(Level 2b)

N SINPHONI, 2010 MacGovern, SINPHONI-2, 2015
EAgStudy (Level 2b) J Neurosurg, 2014 (Level 1b)
(level 4)

INPHIZHF B XX L HERTL—1

LP shunt

LP shunt | VP shunt |VA shunt| ETV
2HEHHESL A A B c2
- T c2 B B c2
MR A S 3 BE A - M6 BE B c2 c2 (o] c2
DAL, MR ] (] D c2
BBt i RE A ] (] ci c2

EA ISINPHONI-2, 2015/ SINPHONL, 2010| N':""’:‘::”!'n':‘ T

*SINPHONI-ZTLP Y v DM 1| =L \Tovidence level b4t #i>411=(Kazui, Lancet Neurol, 2015),
VPYRUEDEBTE, RERITOVVTOFEBATE hI(Mivaima, J Neurosurg, 2016),

‘LR bOBKXDOF A R ERIETHD . — 7T, SNPHONI-2D IS EMTH o=, HAEMIE, QuickenstedtIREREY
. FBERROBECEREUTL CELRT <EEBDAS.

INPHIZX 3B XA R LR T L—F

VA shunt
LP shunt | VP shunt |VA shunt| ETV
LB EHHETL A A B c2
i - WA c2 B B c2
NERARE R WEERE#A|  C2 c2 c c2
DFE, MISERE [o]] C1 D c2
i o 0 REEE [4] 4] ci c2
LR |SINPHONI-2. 2015 SINPHONL 2010| N':r‘ﬁ::’:ﬂ':b ok
“INPHIZSF BVAS v MDLVTIE, IBHME e, e

ERhBUA I LDIERL 3 J Neurosurg 2014, Liu, Clin Neurol Neurosurg 2016),
SRS CHEEREORETITRBERZD, T HEHRERLTIRO B M- SIERESBREND0,
BRLI-HEICEYTOhIRETHS.

“REN Tl MBETOC BT REF £

[FCHIZ

1. INPHO R 3FfiiiEE LT, BEBRE v+ (VPYr Y b) | BHEC b BT RS ¥
Vb MPra¥ 1) BYRLTY 3. LPY v ¥ F 0B 2\ Tid, SINPHONI-2K & 5 Tlevel
boxeFvpfbhk, LALAHIOBHIL, P, VPOLLboHikb, ¥ AMELE v
F (VAY ¥ 7 1) ALHORELBRAECTH S, FARLRCHLTHEREROTHL, FHOZ
RIFEOFHEULNIWRHF SV, FMTIR, & E5
L.

2. vy MFCHEATRESATD VTR, EARAAAATOFRERENTRE 00,
F—r=FLF =9 (0D) WML LTHY A 7+ VERIEHTHE2L S b, $hv vy P TR
OB TEE, ERBROMEFD S, FRHATRE N TCOVT, LOSMLBERE
i

3. REOY ¥ ¥ MR 0 b 32 HAFHE~ ORI 2 CH KT 5,

INPHIZH T B EAMH L HRTL—F

LP shunt | VP shunt |VA shunt| ETV
2EAHEZL A A B c2
- R c2 [} B c2

IR NS IR - MDA C2 c2 [ c2

DEL, MR ct 4] D G2

RH M EEH ct 4] [l G2
FLHE |SINPHONE-2, 2015 SINPHON, 2010 ;:;mfl Pinto, Neurosure

L Y. 55&5 nd
B: HEMERLBY. TIL3IMDoND
C1: FEERBRIRAEVON, (T3&3@H6N0D
C2: BERREMAEL ATHEVES RO
D:RRIEH DLNIWMERT HPRERLBY. THRLEIWMHENE

INPHIZH "B =LK EHERTL—F

VP shunt
LP shunt | VP shunt |VA shunt| ETV
25EHEZL A A B c2
Wi HHRE c2 B B c2
INERNASEEREAE - IBEARAR|  C2 c2 [o]] c2
DF2, mieFRE ci o] D G2
B i R ci [ [<]] G2
|SINPHONI, 2010
ILHE [SINPHONE2 2015, P | o o™
2012
<BILT LAWY, LinL., FUAHE Wk T, VPLrv hEfiret line

DFEHLT B LSRRI EB DN B (Heshimoto, CSF Res, 2010, Kiinge, Acta Neurol Scend 2012),
VP shunt!= &Y B M#RC 3 Z (AR EEh B(Savitz, J Nourosurs, 1999). BiH MIEHED 3 SBE 4. MRI-T2HER

Tmicrobleeds® WHNHBEITHL THENICHBEAITT 48, LP CRBATRER
HETSBREIENERDID.
INPHIZH LM EHRTL—F
ETV
LP shunt | VP shunt |VA shunt| ETV
LHAETL A A B c2
Wi WA c2 B B c2
BRI SRR LE - MEERE S| C2 c2 (] c2
DFE, MASFEREE ci (o]} D Cc2
B M BEE ] c1 (4] c2
LR [SoNPHON-2. 2015| SINPHON 2010 (oo Sovr Prts Furosurm
“INPHIZHL . ET % iy ,2008) , LML
TWBZLDLIEATEDHE LI ERAL,
SF VPSP EEBL, LORELHD T, Pinto, Neurosurg, 2013),
= PRGN SIS R KR (AL S THI L, M THOTEVFHEIZIdnon DESHA RS
T NERD, HLTIES % FRELAD,
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Over drainaget 8§
5 ” SomPanY. | Main Vave | Range (mm H20) | ATESRhON | 1ypg ot aSh (Ranges mmt20) [AoPHORton gy
. L L—F) I —

R LT OB (5 Fa) PR P St et [ gy dovn SRV | Yo
= Quick Reference Table (FITAR) DG (3-S5 L—KB) Germany ProsA o040 (Originally Included) [0 - wravi No Yer
A2 1A A D RS L—FCD) owev om | s . |

clojdsm;-"' CERTAS 25-215 (+ virtual off¥) (Optional; Yes Yas
SRR RT AOBER R, O TREEOA LT, Sv MR (VA VP, 1P), erras ves
HT—TILOER (EE, £S), i, ADLFITEGEN D10, F/ LT ORIEEREL o, | STRATANSG | 26-210 (supine posttior Yeo
s 2omms, T =
'OLARIS, SPV. 30-200 I; ON X)) (No)
=SINPHONI-1,2 (&, Quick Reference Table (Miyake, Neurol Med Chir (Tokyo), 2008) %8 m 10-140 ON )| )
BISESGEL Tz, 20em& YR ESES SR 5 K., B SHET D18 DBATRR Sophyea, PHON X) :)
QRT (Miyake, Neurol Med Chir (Tokyo), 2016) &R ¥e&ht=, France @L Yas (o)
onx__fAdae 7 o

SR NT SERELAETRR, 0, SUERIBLOBEIREI)
LMSVASONA study, 2012) o RCT I  EFER LT 0 Licstudyd(d . =
BAT, EARROAORAEEET Sstudy TRELY, AR (ProGAV, ProSANE, LPY ¥ =T,

*LPI M il (Codman) D&,
¥ S TETLS, ¥ =2}
= AL & 20154F4 -
LEAHEDHIHIEDHRE RINERIA MR 2015501
BN BB & RAIOB KIS A RIS L TERENS, o S5 THE  AE Levbite
R, REBOHMOTVCLEHBL. REIEAMTIHRTL—FA), 1 AEEEE BB MEHOHER 20150420 clean #L
2 MEMATETIREEMETH 20150427  clean L
e FRETIR. PREMOFLF—S% 3 WEGESHE REEANMMTI 20150702 clean aL
4 M Dfs 20150820 ol #
BELT SRR U MEMEET BT L—Kc), ERLE AR ok e e
R T —T L BR R OB T 5 RENMEREFLT—# 20150017 dirty F&EBTRE
AT, S P l= s cloan—
1HER DProspective study, 39TEMFMERIHLIT, Yro MEMEETHT ISV v MNBRE 6 HREN TR S 20151020 contaminated #L
LD, SIS K YBBEASRE & 12BN (Li, Surgical Neurol 2008), 7 BERBNEWE ERGED I HL
8 BitARMRESN 20160216 clean 7L
DFE, 2 B R E LENTZINPHIZHL | Lumby hnoid-Lumbo-epidural
shunt (LL shunt) S8 H $h T8 o7 LD IR (Takeuchi, Neurol Med Chir (Tokyo) 2012), DBBIDR
&HTHI1O, ERIL—FFOFRAB. B v MR

FEH-RE

e MERORREERNLL,
SHRBRICBEILTOIO—Fo—+/T—T DR, EOFBEICOVTORE.

~EFER INTERY AT T IRARIZDOVTEED L,
SFR-R R (B, LPor U bRIE. MRIFISEE) ISV TORERBATR.

-HRBEOEERHFEICEOHLIMEERY LI BEOERERTHTIZAH

SEISHDT B LN ROEND,
St () FERASABERBERE, ERERT,
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iINPHOE 2B S Do TE BRI L
TETUASOREEL

-2 EREEREGH)

HERRLT F2THRRER BUEHO—R) ()

. e - RERMSUIRH &)

OFRIWRM" & BIBH—2  hBM2  RREEFO ERER EBMRT .

RSHF EE R X, TEHETFO, FRELMAC. WAL KT EEEES HIARC HiH—2 Y IR (ChHD)
resoponder vs non-responder®# &

VDRAMFIERRFERS hnRRERES

2)IERERFERE BHENE -fth M epidemiological study& D LLE T (Chvs)

B IEXERFRFEFE 4P Population-based, community-based, hospital-based survey

DREHTREESS ARMES B, S TOERORE
SABERFESLE FHELRELRNHLLHT
O MAKLESH BRBHMES THRET. URIRT ORE (E )
DUBKSESH HINEE Cormobidity 74
ORI ERAPESS HENH g
e C bidity implies int ti betw theill that affect th (risk)
?;ﬁiégﬁ%if:‘/xjaz‘/ﬁ an(]dnlsrroglnIOSilsﬂlgflgz‘:: leractions between the llinesses that affec e courselris|
$17E BAEREKEESS  ILBKS MEELE 2016 319-20 [%‘%JSJZU\ B E’ﬂ]
20114 | #5 S 1EIE B EKEESE (INPH) ICBEES B2 A
ARZAUE2RRA RSN . RIRBDRECAEITD
WTHOEBAFRESTLS,
LEEFRAEIBRELR T OIEPERIBHFINLGF
RALAEFETHDA ., INPHIZES T 2| EITHINA T
7N,
S E. INPHDEF R LRI HEBELCT 5180,
ABIZBTHEEFEFRELTEMRL -,
* BER(L, EHH PR S TR R B s R TIwR EXEKBEED
- R LIRS RIS AT I ME (MR - W — KRSV RHEUR) DRI A E
EIFTRIELT.
jj_:f 1RAEE 2RAER
p;
SEQOLEFFREL, MESEEENEKEEDORE-HEBESN -8RI
FHRRRMILTHBOHEEEN S ICREERETIREWE IS ERE
D HFETERELI=,
HENR
LEOHBRT—FIR—RAD, WEFELIZBEL
DIz, BENRELDAHGE WAL ISH R THERBRRNICREL,.
HRENE
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BE (RRE ROEH—2EOR LB R, SMIEL ML
BREED20126EPOBERES.
RNTEEDOHMIFREERTIE2RAMELEELT -,
FoRMAE;
FRECE2R . EEEOEE——RRETEELHY LEEL-BRE
BIREEIBLE, BEVRFERLE, EMELL(CIVHET
HEERD, BRYE, SIUEREEEIC IRBAEE. 1ERI-OF
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2REAEE, VEBISDOEFAL 1ROAE.
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2EEFHREBEDER
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X DEHIRRIZDNTODRPZBRE

—RABBERDELED

#Er \EE =
- By \mx [BEMOOS%IEMAER
gﬁé‘;’ﬁ"ﬁgﬁimﬁﬁﬁﬁ&ﬁ% 12900 fi500 10000 ~ 15800
v b FRREARELTHITLI-EM

Sy MO 6700/ 990 | 4800 ~ 8600

N

IRFAEICKDINPHO B EHEL =9 # E 2 HEEHT12900 &,
Do b FEHERRELTHITLI-ZEEHL67008 NifEShT-,
HA R REHEETHE, 10.20/1005 NE7roT=,

Nationwide survey

FlR
2EOERNRNhS
gtk cEAShAL (INPHOEBE ., AOST)

R

SEBIBOBEOBELNTHS(RBLHIAEZSD)

‘EIRREBICHT SEROMEE

BIEEEDER OBRR

FHORBOREEBTREVOT, 1E-DHR
FAEAEELIZL

-EHEH

975 D 42 [ 574 (National hospital-based survey) 71 Lok MBI B2 it

—

RS TR, AR [E L ARARIEARA 5%, ARMABIE. 42(2), 1993

65

1RAEIZKS
iINPHERE DRt

Data on the number of iNPH-cases was obtained using
surveys reported retrospectively by individual
physicians. The response rate was rather low and the
results date back almost half a decade.

Concerns: Why was the Japanese Diagnosis Procedure
Combination Database (DPC) not used instead? Could
this not have yielded more precise data on the
prevalence of iNPH and shunt surgery (without the risk
of bias from survey reports)?

LARDAL—FAELY,
FYRVERBET 5 —DEM.

= Our 42.7 % of the response rate was not as high enough as
maximum satisfaction; however, this number is similar with
previous reports, meaning that it can be said at a minimum
necessary. By adopting this uniform methodological method, we
think we can compare the data on the prevalence with other
disease in the future.

97 0D 42 [ 74 (National hospital-based survey) D5 L0 RIREICRI 4Bt

=

WRAE 1], AR Ez RIBERRFBE; AREARR. 42(2), 1993

iINPHERZ RSN =B D E 9T
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Concerns: The prevalence of iNPH is highly age-
dependent. Therefore, it would be interesting to see
the prevalence not just in these groups but also in
those aged 70 and 80 years or more.

7084, SOEBRICH T TOREE !

= however, when we assume the age distribution in first survey
was quite similar with the one in second survey and applied the age
distribution from the second survey for calculation of numbers of
iNPH in first survey, we can infer that the number of patients (70-
79years) treated for INPH in 1 year was estimated to be 7,000
(95% confidence interval (CI): 5,400-8,600) and the number of
patients (over 80 years) was also estimated to be 4,500 (95%
confidence interval (CI): 3,500-5,600). Based on the above-
obtained numbers of patients, we estimated the crude prevalence of
iNPH among those 70 years, and those over 80 years in 2012 to be
51.3/100,000 and 50.7/100,000, respectively.

2REAEIZED
iINPHEEDZERE S,
BREEIB&GE

(EUREE=42.7%)

2R|EMNSRATLAHINPHEE RN -1-

“All patients Gender

):3 &
n=1524 (100%) n=897 (58.5%) N=627 (40.7%)

n (%) n (%) n (%) p value
multiple answers allowed)
1L HTRE 755 (49.5%) 474 (52.8%)* 281 (44.8%) *p=0.00:
2. BHIEE 240 (15.7%) 127(14.2%) 113 (18.0%)* *p=0.041
3. BRI 22 (L4%) 9 (L.0%) 13 (2.1%)
14243, 185 (12.1%) 12 (125%) 73 (11.6%)
142, 111 (7.3%) 59 (6.6%) 52 (8.3%)
143, 50 (3.3%) 28 (3.1%) 22 (35%)
243, 11 (0.7%) 4(0.4%) 7(11%)
Gther, unknown 150 (9.8%) 84 (9.4%) 66 (10.5%)
S EE 609 (40.0%) 383 (42.7%)* 226 (36.0%) *p=0.002
TFRRERE 272 (17.8%) 185 (12.1%) 87 (13.9%)* *p<0.001
FNINAT— 225 (14.8%) 129(14.4%) 96 (15.3%)
BALATFO—LMFE 206 (13.5%) 116 (12.9%) 89 (14.2%)
ERAEEHE 154 (10.1%) 85 (9.5%) 69 (11.0%)
BB 82 (5.4%) 54 (6.0%) 28 (4.0%)
T 49 (3.2%) 31 (3.5%) 18 (2.9%)
MRS DRRPREE :

SITREOHF49.5%L RS RNTRAMBOH;£15.7%
SEMMNT RTESEoTLBDIE, 12.1%IZBEGLY.
SHBFHITIE, BEEAR, INPHER ISR TEI A NERELTLERATLAL.

« BREINPHIESTREAN S <, ZIEINPHIXBAME TREL DT (p<0.05).

2RAENSRATHINPHEERME -3-
U bR OREITIR

Sr 2 MERTTHY 1004
U MERITE S 464

SHBELAERIRBHY :887(88.3%)

56
VALY

2% VP VA LP
VP Lrb 434432%)  SHELAEHRBHY:370 (853%)
LPOyUh 553(550%)  SHEISHGHIRBY:520 (94.0%)
VAVYUh  17018%) SHHLEHRBY 18 (100.0%)

o hEBHE 122(12.1%)
LPUY U =B TR v~ B, VP e b =RNE IR TE
LEEYD2HD.

*VP, LPY¥UhESIZ, SR ED#MRBY. (LPL Y bOFHR : 0FILLE: BEF.)
LPOY U MEAE 1 BROBRABIEL TS,
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Figure &LT® histogram of boxplots.
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In the results section it is stated that formal answers were
obtained from 1,804 hospitals with a recovery rate of 42.7
%.

Concerns: Were any analyses made to examine the
representativeness of the hospitals that responded
compared to those that did not?

BEEE<ChEEESME vs EELE,oT-ERIHE
DEREHE !

The third one is that this was not all cases investigation but sampling
selection with limited resource and funding because iNPH was not a rare
disease to perform all cases investigation. These remained the big
limitations of this methodology as a large-scaled nation-wide survey.
Moreover, Future sub-analyses of this study are expected to clarify the
characteristics of non-responders to shunt operations, the actual state of
application of the indications for shunt operations, complications
compared between the LP and VP shunt groups, and the necessity for
measures to reduce the burden of care.

2R|EMNMSRATSHINPHEBERYE -2-

ATl patients Gender

5 &t
n=1524(100%) =897 (58.5%) n=627 (40.7%)
n (%) n (%) n (%) p value
FBEQREER(nultiple answers allowed)
1 BE 755 (49.5%) 474 (52.8%)* 281 (44.8%) *p=0.002
2. RENEE 240 (15.7%) 127 (14.29%) 113 (18.0%)* *p=0.041
3 HREE 22 (14%) 9(1.0%) 13 (2.1%)
14243 185(12.0%)  112(125%) 73 (11.6%)
142 111 (7.3%) 59 (6.6%) 52 (8.3%)
143 50 (3.3%) 28 (3.1%) 22 (35%)
243 11 (0.7%) 4(0.4%) 7 (1.1%)
Other, unknown 150 (9.8%) 84.(9.4%) 66 (10.5%)
609 (40.0%) 383 (42.7%)* 226 (36.0%) *p=0.002
272(17.8%)  185(121%) 87 (13.9%)* *p<0.001
FAYNAR—F  225(148%)  129(144%)  96(153%)
WALRFO—LMGE 206(135%) 116 (12.9%) 89 (14.2%)
154 (10.1%) 85 (9.5%) 69 (11.0%)
82 (5.4%) 54 (6.0%) 28 (4.0%)
49 (3.2%) 31 (35%) 18 (2.9%)

=iINPH®Comobidity:

Wi EEANBEEL, 40.0%BHENSD.

- BHEOINPHTIBIESE, ZEOINPHTIEERAOHFENSASHD.
*PIYNAT—H(£14.8%, BRAREBTHILEMEWREIL14%H.

On page 8, in the results section, it is stated that
approximately some percentage of the patients were not
treated with shunt.

Concerns: This is potentially a very important finding.
However, | cannot find an explanation for the underlying
reason for this? Why were the patients left untreated? It
would be very interesting if the authors could elaborate
regarding this.

INPHEBEIESW TR REZ(TTOVENRIZR 2 A€ 2

We recognized that half of the patients were not treated with shunt in
the table 5. However, we could not see any apparent differences about
the examined clinical risk factors such as hypertension, clinical
symptoms, radiological examination finding. So, we have to speculate
that it probably mainly reflected the background of other operation risk
or negative fear of hesitation for shunt operation both by patients and
attending surgeons. Because we do not get any evidence to explain it,
we are planning to persuading the background of the patients who
were not treated with shunt although they had been declared to have
iNPH as a next project in the future.



Table 5. Improvement by shunting operation
Total Numbers whose mRS scores
numbers improved (numbers with obvious
n=1004 positive improvement) (%)
VP shunting 434 238 (54.8%)
LP shunting 553 309 (55.9%)
VA shunting 17 12 (70.6%)
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“As the study design is not population based according to strict
criteria, the numbers should be regarded as minimum estimates.”

Brean et al. Acta Neurol Scand 2008: 118: 48-53
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Lemcke J, Stengel D, Stockhammer F, Giithoff C, Rohde V, Meier U. (2016).
Nationwide Incidence of Normal Pressure Hydrocephalus (NPH) Assessed by

Insurance Claim Data in Germany.
Open Neurol J, 26,10,15-24. 2016
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The task force concluded that
comorbidity can be an important
predictor of prognosis and post-
operative outcome in iNPH.
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of Medicine  Kanagawa, Japan  Department of Neurosurgery  Mitsunori M

E o d The most frequent encephalographic abnormality in children, and

vans inaex perhaps also in adults, is enlargement of the lateral ventricles. My
associates and | have felt the need of a quantitative expression to
describe more accurately the degree of enlargement and to define
with some precision, if possible, the normal limits of ventricular
size. It is assumed, in spite of a few scattered observations
reported in the literature to the contrary, that the cerebral
ventricles are of a relatively fixed size and shape and, in the
absence of disease, do not vary significantly from day to day.
Further systematic study is desirable to establish this point. The
simplest measurement to make, and at the same time one of the
most significant, is the transverse diameter of the anterior horns
on a film exposed in the anteroposterior projection with the

Archives of Neurology & Psychiatry 47:931-937, 1942 Eosterior part of the skull down. This allows filling of the anterior

orns.

‘Tokai Unive s cine  Kanagawa, Japan  Department of Neurosu D.M.Sc a apan  Department of Ney Mitsunori Matsum;

Diagnosis of idiopathic normal pressure hydrocephalus is supported by MRI-based
scheme: a prospective cohort study
Hashimoto M, et al. Cerebrospinal Fluid Res. 2010; 7: 18.

The average value of the ratio for a “normal* group was found to be
0.23, with extreme values of 0.16 and 0.29. There is a significant
correlation between the size of the ventricles and the size of the skull,
and the ratio has the same average value for small and large ...

A comparison of the average ratio for children and for adults showed
no difference (0.23 versus 0.23).

.... values above 0.30 indicate definite ventricular enlargement and
provide a quantitative estimation of the degree of cerebral atrophy.

‘Tokai Univet f Medicine  Kanagawa, Japan  Department of Neurosurgery  Mitsunori Matsumae, M.D., D.M.Sc Tokai Univ pan  Department of Neurosurgery  Mitsunori Matsumae, M.D., D.M.Sc

Our results indicate that findings of enlarged basal cisterns
and sylvian fissures and of focally dilated sulci support,
A g rather than exclude, the diagnosis of shunt responsive
Supra yIVIan SUbaraChnOId bIOCk idiopathic NPH and suggest that this condition is caused by a
suprasylvian subarachnoid block.

f Veiine  Kanagaa,apan Deparimentof Neurosurgery Misunori Matsumae, M, omse [ of Meiine Kanagava,Japan._ Deparimencof Neurosurgry Misunori Matsumae, M, DM e[|
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CSF spaces in idiopathic normal pressure hydrocephalus: Morphology and volumetry.
Kitagaki H, et al. AINR 19:1277-1284. 1998

apan  Department of Neus y Mitsunori Matsumae, M.D., D

Clinical impact of the callosal angle
in the diagnosis of idiopathic normal pressure hydrocephalus.
Ishii K. Eur Radiol 2008 Nov;18(11):2678-83.

Kanagawa, Japan  Department of Neurosi

CSF imaging

I of Medicine ~ Kanagawa, Japan  Department of Neurosurgery  Mitsunori Matsumae, M.., D

HARSAO DBEHET
FEH

TE{& 2B I DIER SOV TRET LT,

Evans index® & = &1l (&£ R REZRL o
DESHIZDWL\TIF, ELLMBER A EDERNLETH
Callosal angle [EFHEEEETHY. TDLE”RHNE
Fhd,

Supra-sylvian subarachnoid blockl:E E##Y 7+
DHREERNEEN D,

CSF imaging&E R HEL TRLSHI(E, EEEIT
HERTHYTOERIBETHS.

‘Tokai University School of Medicine ~ Kanagawa, Japan  Department of Neurosurgery  Mitsunori Matsu
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Craven CL et al. The predictive value of DESH for shunt responsiveness in idiopathic
normal pressure hydrocephalus. J
Clin Neurosci (2016), http://dx.doi.org/10.1016/j.jocn.2016.09.004

In this study, the presence of DESH sign demonstrates a high positive predictive
value of 77%, in agreement with SINPHONI trial data. However, it has shown a low
negative predictive value. We conclude that DESH negative patients should still
undergo prognostic tests for iNPH, such as an extended lumbar drainage protocol,
and should not be excluded from shunt insertion.

Toka hool of Medicine ~Kanagawa, Japan  Department of Neuros y  Mitsunori M M.D., D.M.Sc

Clinical impact of the callosal angle
in the diagnosis of idiopathic normal pressure hydrocephalus.
Ishii K. Eur Radiol2008 Nov;18(11):2678-83.
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METHODS
fiNPH patients: numbers 99: man 64, woman 35, 75.1+6.lyo (mean+SD) \
INDEPENDEN
mRS T DEPENDENT
I No 2 Mild
N=I N=29
MMSE
27-30 22-26
No Mild
Cognitive Cognitive
K IN¥pdirment Migdirment j

RESULTS

= MRS (1) 1L FeREISF#&(E pre mRS (2 (3 (H(E. HstFm
BREGRU
= 1FEHAEIRR U, MRS IE TDHEE. pre mRS (2 >3 (p=.002)
= MMSE: 35 _FOSE (FMFHEED A A EEN S L. 8L, mMRST®D1
%iwgz(;%n%no70%943%947%c;.u;u#&ﬁyf_&?b\‘ayanm\ﬁ
MUY

mRS| at ly Total Change mRS
after shunt (n] n 3 2 -l [

RS2 17 @ S3.6% MMSE @3027] 0 4 12 7 0] 23
m - et @262 1 7 12 23 1|4
mRS 3 1" 46 239% ©:2- [0 6 114 1|3

P=0.002 I 17 35 44 2|9

The effect of shunt surgery on neuropsychological performance

in normal pressure hydrocephalus: a systematic review and

Kaite A. Peterson et al. ] Neurol(2006) 263:1669-1677

Cognitive domain  Test i
between study

average pre- average
shunt score difference variance
Global function MMSEO 23.10 points 2.20 points 1.99
Learning & memory ~ RAVLT totalOQ  22.73 words 5.64 words 2.68
RAVLT 1.90 words 1.43 words 1,01
delayedO
Executive function Backwards 2.92 digits 0.36 digits 0.12
digit span X
Phonemic 19.67 words 2.73 words 232
verbal

fluencyO
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RESULTS
MODIFIED RANKIN SCALE, MINI MENTAL SCALE

mRS MMSE *SR: shunt responder

SR: @59%,048%061% SR:NCI(4%), MCI(55%), Dementia(66%)
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DISCUSSIONS
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New GS Neuropsychology

P. Hellstrom', P. Klinge?, J. Tans®,
C. Wikkelso'

I. The Grooved pegboad

2. The Rey Auditory Verbal Learning Test (RAVLT)

3. The Stroop test

158 X 5HEfTO B E#K
1008 x 24%



STROOP TEST (E#}R)

PEGBOAD STROOP

Neuropsychological test® m#{L
METHOD: NEUROPSYCHOLOGICAL TEST

INPHEE 7B L. fiiml. v ITFR b, 60 A T, MEROFHl
JA(CHNZ. The Grooved pegboad, The Rey Auditory Verbal Learning
Test (RAVLT). The Stroop test(color, interference) DFRIM (C 35 1) 2 5T
IHE4DD A1 >z iz Nz 1z,

& <(CMMSE30-270No Cognitive ImpairmentDEE T/EZENTAD
i U T, sensitive TH BN\ EIRET LTz,

Hellstrom et al.
Acta Neurol Scand. 2012
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*Iseki C, Kawanami T, Nagasawa H, et al. Asymptomatic ventriculomegaly
with features of idiopathic normal pressure hydrocephalus on MRI (AVIM) in
the elderly: A prospective study in a Japanese population. J Neurol Sci. 2009
Feb;277(1-2):54-7.
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