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WE: HIN: T FRES R M IEF ) R K B2 IR R A MRT SR ILBEAT /A f &5, wF L
PR~ MRT RffiE LB 6 000 WA ik [RUBUE 20 B 56 64T 2 AR B2 00 & PR IE 8 R ) I AR K
CiINPH) £ s R AR BT MR (4945 3DTIWI. T2WI. T2 FLAIR) % kl, X iNPH ¥ W MR $SA%4F % 84T VR4S
FIHEAR . 459L: 56 45 INPH & FHr, DA NEIBERG &R KRB MR A2 50 91. 1% 60.7% K
42.9%, S ZIRAEH 23.2%; B WA IHERUCH SR (51.8% ) B IR (28. 6% ) M WAL AR (PD)
(12.5%). X 56 4] iNPH 25 MR BUEHEAT 7007, 82. 1% Hg BG40 /1, 39. 3% s ik W 1 Jiss
ANECEL B Y KAES: (DESH) BHPE, DESH ¥F4rFi754)> (5.24+1.27). 458 iNPH#fii2 & ¥ &0
MR PR PD, 2t = HRAEARGE /D, HTY A MR AE % PH R AN s, B 63 14032 W R0 1 s I 45 R A7
FEBRAY, N gh A FLAIG RS & W A2 R T .

KERIR): WLICIRAS R A MEIE R IO PERIRUK: IR PRRAIE

DOI:10. 15953/ ]. ctta. 2023. 095 FESHES: R445  SCEHRARIREG: A

B KA IE S s I iFR7K (idiopathic normal pressure hydrocephalus, iNPH) J&—#f LD &
5 NENBERSG RN IR 2800 FEURIRR IV ZRAAE, SR AR AR RIS K, B A s I e
WIEEAY . R THREZEN, 60 5L EZENBIRERT 1%, S b5aei i s R AR SeE 1
I RERE AR o AR INPH F 5 55 HAD AR 28 T REIE 28 M 5% (R0 76 e R A 5545 24 R BL_EARBL,
SHIRE . Wiz, BEERE A D20k, INPH &0 E MW T E,  GERVE YT FIAL BH B 25 7 1 52 1
A RE A TR

H Ay A INPH B 50 A0 B0, HOR 2 BUIR K AT 5 INPH S & 500 %, i 0 T F A2
iNPH S8 35 IR IR 5 55 22 R ISR A E 9T . IR, ASBIF S ml i o ok 3 Bt 56 1911 28 70 R A 12 11 iNPH
BEIGIK S MRT ZERFEAT /00T 5 45, DU IR ST ifit— e 5% .

1 BRERE
1.1 —RRE

R 2016 4F 12 142 2021 4F 6 J TiRYIT 56 — NREEBei2d7 1) 56 FlImRHf12 INPH 825 (IR
Bkl 56 BIEH, FE 60~84 %, PR 70.8 %, L5 354, 421 .

PINARUE: O FFE ERRSWbatE, FHATIER A2 INPH [ @ FRk>60 5 @ 3%
B L EAA ST KRB, MY K355 (evan’s index, EI) >0.3; @ Z/bHALARRS. A
HIBERG . PRREE ZIRAEIL T 130, & R ) <200mmH,0;  © AR RITET 1 AN AT
Jioi MR 55 FUAT 6

HeBRbrAE: O Hee g Ry o I s . M e AT RS s @ AR

i HE: 2023-04-19,
BEE£WE: ERARBIEIES (WL I MaRe R IR R RBUK MR TS A BT RN 450 5 3 2 R R
9T (82171913)),
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B M DUAIE R PSR 1 FTR
# 1 56 ] iNPH & 1 — B PR A IR IR RN

Table 1 General data and clinical manifestations of 56 patients with iNPH

izt PN
W/ (P, xxs) 70.8+6.4
60~69 24 (42.9)
B/ (%) 70~79 27 (48.2)
>80 5(8.9)
PERCHD /1 (%) 35 (62.5)
WFE/ (A, x+s) 26.8+3.5
ARG 51 (91. 1)
NI 34 (60. 7)
HE PR A 24 (42.9)
I ARREIR /1) (%6 A&+ ARG 29 (51.8)
WA + IR R 21 (37.5)
A+ HERR RS 16 (28.6)
ZIRAE 13(23.2)
i3 01 29 (51.8)
Bl PRI 16 (28.6)
R US T 7(12.5)
RSB/ B (%) R 7 25 18 BRI 1(1.8)
Jeb s S A 3(5.4)
I 0L B LA ITE 4(7.2)
R 5(8.9)

1.2 EBRERE

BTt 56 4 38 F AR5 5 M MRT KA, JF BT AH R0 7 ZHATH6 . I 2 &H 4 3. 0T
REAEHRFIH1X (MAGNETOM Prisma, Siemens, Erlangen) b FH Sk 4k Bl 5 g L 414

AP LS 5 = 4 SR T1 nAS: (3DTIWD) . Hhfn T2 hiAfg (T2WD) Féhi T2 458
SRS (T2 fluid attenuated inversion recovery, T2 FLAIR) JF#, Hr 3DTIWI RESE N
TR 2300ms. TE 3.55ms. JZJ5 0.9mm. FOV=240mm x 240 mm. %f[% 256 x 256, A% K/ =0. 9mm x
0.9mm; #h1HE T2WI =% TR 4000ms, TE 100ms, JZ=)F 6mm, FEESEH 1, FOV=240mnm x
240mm. HEFE 256 x 256; Hi1f T2 FLAIR 74041462 4: TR 6000ms, TE 120ms, TI 2500ms, =&
6mm, FEESHH 1, FOV=240mm x 240mm. %iFE 256 x 256.

1.3 MRI Bl{& oSt

FITAT MR AR %R P 44 4R %8 CELAT 15 SR LA L TARL G ) #2515 2 B2 I 3G ) 3 1 VP AY 2 5%
BEESH, BN Y AR WS S A

<D%ﬁ%ﬁ X SR W IR RIS FIE [P 24 P 28 5EAG 2 BT 23 ol I 5t BT 0 = 500 A AR
55 = B LR DEIRAR A . O M =K DU S8 K Fe 20 BT W8 77 25 g 0 A o P A U
0 55 0 e KA 5 ()2 T i P AR B R AR R BB e BT < 0.3 M IEH 0 4% 0.3 <EI <0.35 NS
PR 148 E1>0.35 HBHEY K25 (B 1 (a)). @ k= 50AA AR A0 R A7 900 1 2 A 794 0000
= NMAMBKARATERTE 10, 6 ZMNEHAE i&ﬁuw I ERSORER (B 1 ().
@ WEMRAR . WENRAR A (callosal angle, CAD FRIMI & 7y Xk £E sl R 1T R &8 3 Jm Bk & HL 3 1 1
JE RS TELE T, PO Ao CA> 100024 0 435 90°<CA<100°4 1 45 CA<90°
20 (B L (D FE T (e
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(c) (d)

e (a) 3DTIWI RAWTHD, NG =9 KIREI A (b) T2 FLAIR, NG =50U0 AR (o) 3DTIWL BT, —ssdmc K HAR
D (d) A Ced 3DTIWT SRy JRbIRI, IEMGHS A (CAD FROBIE,  HREZEI SR I6 5 EL A BT IO T 2 AP Ty v 0 e 2 )
FSfto

1 R MIEEENRBK. B, 67%, LESHNE TR ER
Fig.1 Idiopathic normal pressure hydrocephalus. Male, 67 years
old, measurement of linear parameters

(2) AFTEE 546 T2 IAUE B3P, A MBI E MO T . O %A
Jim{EYS (deep white matter hyperintensities, DWMH) #i#& Fazekas 2" HR [FIVEAL 51, £F T2
FLAIR VPl XFT- DWMH, “@kan” 2 0 2%, “ROIR” 8 1 4%, “TFiamta” 4 2 9, “Ria” 4 3 4,
BT A AT L R R ek o AR (B 2 Cad) . @ = B [ R {5 5 (periventricular
hyperintensities, PVID: f£ T2 FLATR {5 LPPA5 ik @ A0S B 5o PVH Bl 2 0 2%,
CEDREGEZ” A 1 4, NGB A 2 9, AN = SE T AR R G A e sy A 3
27 (2 b)),

(3) Wk X T B S % B T B I AR K AE % (disproportionately enlarged subarachnoid
space hydrocephalus, DESH): [ a3k (EI>0.3). vk il i v sk 00 55N Jis A8 45 DL A ) 24 il
PR UL RARRRIE A E— AR A DESH AE™ (1] 2 ().

(4D DR ™4 T S RAY. « DR o T 45 S 00 ) VP A A 1 e R 1T A iy P45 b WA 5 K i g o4 T
0 4 2 S 5 5% 5 T 1l 2 PRk D SR s AR . ERRAS B 0 4 BRERRAE N 14y W
BAEh 2 45,

(5) MUZE A (U ZE A K R PFAi Db 8 Jeb bR T 7K T W0 8 5t 2 75 A 188 58 o b 1
WEFRAE N 0 s MR AR BE RN N 1 4 BUMZY 0k 2 20 (& 2 (e))s

(6) JR BBy ik el va 3 5K PP AT A5 8 AN 7 i) L A0S o 70 2 15 A7 A = s o o
ToJREBIVAY KR 0 435 ADEURFIGEY KA 158 B2 JREEY KR 2 0 (2 (d)

(7) DESH 4344 ¥4y : KA Shinoda 5 "“42 H 9 DESH P4 &, ARG =YK, Mg g, X
o o T RS RN S R IR AA A 4 B R S VA R AR AT AR M IR 5 R A AR R AT BN A0 HT 4 RO
DIRETTE S SEOE 0, Lid 5 ANRIEENT 0~2 40 0F0r, B8 10 4.



170 CT Pt 5N W (haso) 3%

(a) (b

Y (a) T2 FLAIR REWTTAT, M8 (0 s S (DWMHD CHLE73k): (b) T2 FLAIR BT, i3 8 sis 5
(PVHD) CHL#3k); (¢) T2 FLAIR jeblR1fi, DESH fE CUk R R s AN e L), BRI ™y TH B 280, CHL
WSk [ XML K (A073k)s (d) 3DTIWT AT, R TH = B v 4ok GRS .

B 2 RERMIEEEIMEUK. 5, 718, WA MR {55 0% & DESH fiF %94k
Fig.2 Idiopathic normal pressure hydrocephalus. Male, 71 years old, white
matter MR signal changes and evaluation of DESH sign image

1.4 ZitoHHh

K Excel 2007 Bl & BLE AT B s N . BEB R0 4, SR SPSS 24. 0 HEAT 481240 ¥t o
THERIHMT IEASTERL:, FFEaESOMREILL GO+ brUEE) FoR, WATFEIESD AT, L5
(DMUMD Fors B RILABIEL CH 4 L) FRom.

2 &R

2.1 HEEREIERRI

56 {5l iNPH & 4ERAT T 60~84 %, FIYLERY 70.8 %5 70~79 HERB B H L, HMEEE
fi bt 62. 5% . 56 {5 iNPH i35 rhdse i W& FRREM R mr iR (51, 8% ) BHIRNN (28.6% ). MA4:
#Wi (Parkinson’ s disease, PD) (12.5%); 91.1% MIHEEG DAL, 60.7% 1 H AN Gk
i, 42.9% M0 HIUHE R W AERIEER . 5340 13 491 (23.2% ) iNPH S AHAK I BD A AEn. HEIR
ThfekEns, RpZ i iNPH =HRAE (8 D,

2.2 MRI ¥4

RS2 F I BT 56 == EAR . DU =800/ AR CA LA PVH R DWMH 75343 3c 3% ok P AN W 4%
H I .

56 {5l iINPH T34 ET 4 (0. 35 0. 03), 55 =M AR MK EWUHA B0 (14, 6 + 3. 4) mm,
(9.6+4.5)mm; CAFY (72.2+14.6)°, Hrp 46 ] (82.1% ) M4 CA S %8if: DESH L FH % Ny
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39.3% . 23 Bl B EHAFAE R T BF R AN s 5 31 B B E AFAEMIZE K 36 6] iNPH A3 tH I3+
I MAE N

56 5] iNPH fi % DESH PF 43 40 = 3% DESH P43 (5.24+1.27), Jrp 3433 441 (7.1%),
4~6 4> 44 1] (78.6%), T 434 611 (10.7%), 8434 21 (3.6%); DWMH F1 PVH 3545443 il
H1L9FN1.5 (K 2),

F 2 56 % iNPH &3 1H MR 2RI
Table 2 MR imaging manifestations of 56 patients with iNPH

LD 454
EI Cx+s) 0.35+0.03
FoMiEEA/ (om, x5 ) 14.6+3.4
WA EAE/ (mm, x££ ) 9.6+4.5
CACxxs) 72.2+14.6
<90°, 24) 46 (82. 1)
VAR 0/ B (%) >90°, <100°, 14 5(8.9)
>100°, 0% 5(8.9)
K™ THI 475 s RO/ 461 (%) 23 (41. 1)
g K/ (%) 31 (55.4)
JR R A R/ B (%6 36 (64.3)
DWMH ( x+5 ) 1.9+0.3
PVH( x+s) 1.5+0.5
DESH fil-/ 5 (%) 22 (39.3)
DESH ¥4 C x5 ) 5.24+1.27
34 4(7.1)
4 45y 15 (26.8)
DESH 4849/ (%) 5 1079
6 47 19 (33.9)
745 6 (10.7)
8 4y 2(3.6)

VE: CAWDEMEYRAA: DY H A FURTR 12 5 PV A R FE12 5+ DESH Ak IIBE R e A ROR K AE S
3 it

INPH & — P AC T VE I B K ZRGAE, L3 R AN Bl o AR 41 2016 47 A () [EIRs & VELE 8 16 )
IR KB K LR, INPH (2 Wi 0 MR v B8 IR IZWr . ImIRTRE 3 g0, HrhimRehis &4
iNPH £ 5 7E B W AR T HUR IR ke ™ s rdEsk, W N WFSY 2 B4 b T Im R Al 48 iNPH i
T, NAREIIZ EE WIGIR AR RIL HTBON = o ARWFE BB ISCE ST A2 1 INPH i
I R A AR R T M G, R B S R IR PR R A 515 2 R BB — 8 IR 1 o

EFTEMEBR 2 far ., DSBS A RIRERG A HE R B G S5 I R A N A2 12 W iNPH [ 26
PEAZ — o EAMIFFUIRGE DSBS K0S R PR S 2E 0 R A2 2500 A 94 % ~100% « 78 % ~
989% Ml 76% ~83%, ik 3 Rtk J e K4 60% [ g el i b B, AWFFE e LL b 3 Bl k3
IR A2 ML 91% « 61% F 43%, L5 DAFE BB FUEE A LEmAIK . JUIL 248 M = IRAE I R A2 26
&y 23%, BRI 2B RHRGE A 280K, SRR T BE R FRATTIE RS T T FARM2 51 INPH S 1E A
RS, TR T AR AR TC I B 2R 83, BI—3 0 R DS Bt . iR 8K R 25 v]
5B INPH B8 F FEAR G PEATREIR IS8 I R BN SR S2F 90, 1% 5 DM ANBEA T ANE . Rk, DA
b 3 IR R I A A2 FR AR o INPH A8 d b W IR e 32 B IR RS IR Ry 20 2 Wiy, BRI
B S5 AP T RERTAT ™, X INPH B3 85 22 w2 i R B N . — ¥4 INPH &
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FUEEZTFARGITG, SERREESEE, FRE, S8R 4h 60%~177% ",

iNPH 4f 5 T2 45N, LB RS A IS SEmb R, HA— T4 [H MR AT 24 9T R B
B B PRI AN SR I BRI (Alzheimer’ s disease, AD) ¢ iNPH ERZ P iRH W, KAFRS 9L
N 40%~50% . 17%~23%. 14.8%"", 1 PD MIRAERL N 17%~71% ", WFREHI AT
G R UG 45 RS A R E B U L, B A IR D, PR T TG . AR TR
WA, IR s B PR S5 0 Xt INPH SR 0 TR (0 045 SR T s = . AHIFST — 2
(1) INPH B &AL, 29 29% BEG IR, 29 13% B35 [FREA PD, 56 A SClkiRkE .

iNPH 55 AD I RIEAR B4 T3, X AFA INPH A1 AR 12 7 5 in IR #fi, {25 AD B8 AN 42
iNPH 52 18 ik A 4032 W7 DL SRS L I B R S AR 7, R T W R I s, DRIe e 25600 “nlia @
JR” o AWEST, A 9F AD [ INPH B EA S B SCRRIRE A LA, 3 X Rl 22 R I R N R T
IEREIIFFENTEAR R LASS, BESEXT G R . a2 5 ) AR 2 o) — U ] 24 R 25, it B A
PUXEF INPH BFSTE D, PR DUR R 2 (12 2%

ST R INPH R PD AR 28 (R I B /v (0 R A IR AT PE R T e, e AR
WA 58 PO A 1 5 SR PR 0 R, Ik I AD N PD R T A B INPH (R AT , IRk, AT
e i 20 BN USRS AR BTN INPH 45 JF9E (AD 1 PD) I35 Bl pEAL 28255 o 0 2>
FARTG™, I 2 o3 23 (0 AR A7 I H 1

KIHLK,  iNPH [E FR1297 57 BB e AR 7 R BLE 12 W INPH R B4k k2 —, Horp HA INPH 12
J7 45 m 5 50 DESH AE3X — iNPH 5 AR 410 %, BIFAET A B #0745 DESH 1iE, Kitagaki 25"
(P9 B I 50 % 112 INPH i35 DESH IERI 1, AWF5UIN L) 39% iNPH &% 4/74E DESH 1E %, 5
AU TF ST 45 AL, 3275 B — DESH {iE AR REAE A i2 Wr INPH () a] S 518 b HE

AWFITL) 82% B[ CA/NT 900, — LAk CA RABEA & RN 7] L3 s g ok 1 i 4 i e
KR i =5 B S0, AR ST B CA R0 T 10 Ay 6 31 DR i = 25 40 5 S P A 28 3R AT PE 503 &5 iNPH
(g —FpfaiAE 7", AR DESH ZE2848L, 4 CA Bi M Jov i A iNPH [ 1] 58 sS4 bk .

AN RIESCREAT T DESH 4E. CA i i AU 9 KA TE A8 5% MR ARid ) 0l iNPH 5838 73 ViR Tl i
M FE ", (HEE RS AHIF, FF/E . 2017 4F Shinoda 25"*"K; DESH AN =47 K M54 b 38 5 |
DR T RO DRI AR R A AR A T IR ) 5 AN AR F R IUAT BAL VA, fe i TR F
MR [ DESH ¥F4r 38, FFIA K% E RN INPH B35 AR S5 Pl A I RS IR o4t A B AT — 5 {1
. DESH VP43, A J5 e Th gtz al fe vkt . VD4R WA WF98 4 3EAT T DESH D415 I -0
VST 2 A S INREAHIT ST, 3E—BAIESE T DESH $E40 A8 B T F0000 i A VR0 BO SE 6 45 S, ik
FIIFE T AR T FARIEF 1 H 1

AT Z AEAE T 385 B WG RRE AR DG VPAL S 8k 2k, R AIE— 2D VRS 38 AR5 ek
S0 5 R AR A E S 2 (R RAH DG, 0 INPH FR 3 2 AR UG RG24 AE % 2 1R IR Ok RIE A itk —
WFFCIESE

ZE L PTIA, INPHRAEVEIG IR R IUA D ARG . IAFIB AR RAE, H=BAER R AR B, UL
Ab, INPH B H G mi A . PRI RN PD, BN (I ACREAR . BRI AT 825 iNPH 1132 Wi f 7
ARFUG A5, NG LW E. RN iNPH B MR AR AT @i, JUHJE CA Biff .
DESH fi., {H DESH 7iF FH P 3 ik, X FE 87212 Wi Fva J7 IF DESH AiEBH 4 1) INPH 5 1, .45 LAt
I AR 2R BEAT 1297, HEFENS DESH V435 v iR AT 6 INPH AR 3 47 25 i V05 5 56 LA WH A 12 I A
T, REEE AR
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Clinical and MRI Characteristics of 56 Patients with
Idiopathic Normal Pressure Hydrocephalus

WU Qian', HE Wenjie®, ZHANG Xiejun™, XIA Jun™*

1. Guangzhou Medical University, Guanghzou 511436, China
2. a). Department of Radiology; b). Department of Neurosurgery, Shenzhen Second
People's Hospital, Shenzhen 518035, China

Abstract: Objective: To analyze and summarize the clinical and MRI manifestations of patients with idiopathic normal
pressure hydrocephalus (iNPH) diagnosed via surgery in order to improve the understanding of this disease. Methods: We
performed a retrospective analysis of the clinical and preoperative MR (including 3DT1WI, T2WI, and T2 FLAIR) data of 56
patients with iNPH diagnosed via shunt surgery at our hospital to evaluate and describe MR linear parameters and common
radiological features. Results: Among the 56 patients with iNPH, 91.1%, 60.7%, and 42.9% showed gait disturbance, cognitive
impairment, and urinary disturbance, respectively; the classical triad accounted for 23.2%. The most common comorbidities
were hypertension (51.8%), diabetes (28.6%), and PD (12.5%). In the analysis of the 56 patients’ MR images, 82.1% had acute
callosal angle and 39.3%, positive disproportionately enlarged subarachnoid space (DESH) signs , with a mean DESH score of
(5.24 £ 1.27). Conclusion: Patients with confirmed iNPH most often also have hypertension, diabetes mellitus, and PD. The
classical triad is less frequent, and the positive rate of typical MR signs is not high. Thus, the accurate diagnosis and prognosis
prediction of negative patients remains challenging and should be combined with other clinical examinations to clarify the
diagnosis and treatment.

Keywords: magnetic resonance imaging; idiopathic normal pressure hydrocephalus; clinical characteristics
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