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Current status and problems in diagnosis and treatment of hydrocephalus
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[Abstract] Hydrocephalus is a common primary or secondary central nervous system disease, which often leads to
poor quality of life or even disability and death. It is a great challenge for neurosurgery because of its complicated etiolo-
gy, unclear mechanism, difficult treatment and many complications. The main reasons for the current situation lie in the
lack of basic research, the lack of understanding of the mechanism of cerebrospinal fluid circulation and the occurrence
and development of hydrocephalus. In addition, the preoperative evaluation is not comprehensive and precise, the treat-
ment plan is lack of individualized choice, and the postoperative follow-up is not strict and comprehensive, which also lim-
its the improvement of clinical treatment level. Therefore, based on the research progress at home and abroad, this paper

reviews the current situation, classification and mechanism of hydrocephalus, new discovery of cerebrospinal fluid circula-

tion pathway and current treatment status, in order to provide new ideas for the research and treatment of hydrocephalus.

[Key words] Hydrocephalus; Pathogenesis; Therapeutic schedule; Commentary

i BR K R Hhy T i A I R o i 2
CRID IR BR | W52 WA e i T 805 PN Ik 5 9 3 i 5 3%
GEg Rl ORI Wk I JBE R JiE HEAT PR 0 — Rl S .
2PN A S AT R AN E & i | RN
Gt MR A5 5 e ] TR B R T KL < 2R ER
TAEA A RGN o HAE 2 A I B BL X Al i
FRLEAILRE N Z WL, BB #E 28 N8 35 75 i
AN 2 i A 2 Ji DL AG R A W BE T, die i

EETH w45 Rt R kAR L2 %[(2016)183-11]

BUTHERN ARSI M EAFH, PREF LN ZIHS
2H8BERLHFFERALLENEAAD . PREFHLAREFH 4
R PEAREREARRE LG R ZHFHRENLELER LT
Z,w) A ZHERLFHFE R LW S L4245 L Brain Research

% SCI % &% % #5 A. E-mail:zhlx111@163. com

500 NP EDA 1 N RBR . i BUK B AT 9 IR AR 2 L L
AT AT RME IF R E 2 55 55 A0 BE AT AR S Al sr 1
P Ja I N 28 fE R A T B R R R e — A 1
HRIE O BUR H AR AR AR A SR B, &
S0k — 15 0 14 AR A TR AE T H 6 I A s P AR B
BLHT ARG X I UK 0 & A & R e 3 P A N 2
X A AR YT B = S
1 REFRKBMEZRSETRR

TATIR 2E 5% 4 B0 M REUK 2 9 S b e » e o 12 3
1/500 A s DLJLTE RN A AR WL o 1\ A fili B K G 4k
RS A U B B R R AR T L E R RK . JLE
(<18 %) AN (19~64 ) FIEAE N (=65 %) il #1
7K U R 41 R 88/10 J7 (11/10 J5 A1 175/10 J7 .
N ONEE IR == GNP SN § 3



o 786 HEEF 2020 % 6 1 % 3245 % 64 Med ] West China,June 2020, Vol. 32,No. 6

K e A s B A AT R i S R T 1R A AT 4 P i
FROK U AN Bl BE B ARG L 26 285 L K/ 2R % IR
SRy B A RE IR . B BUK 5 FE FE N 4 %6 ~87 16 AN
BRI b R AL A KU O B AR 7E R,
B A LI RROK IR 2 200 1~ 3%, BAFE = 4 238 20
fCRETCM BT . B 2R B IR I i AR
KRR R & M IE B 7 I UK (Idiopatic pormal
pressure hydrolephalus, INPH) % Ji 3 # 3 #k 5, ™
WG HE NSRRI AT S 2 R,

G PRI YT b EZ IR T T Bt 45 I B W 4 i 5
AR HERET AR K BRI AR S & A LA . TR AR
HATfE 2 1 VP iR, VP iR Js 5 —4F
LG R Y 3 F I R RE T 3K 40, B AR R A
50 %0 5 AR B AL 15 %0 1 43 Ui AT 7 R EVE L R
H AT RE 4R T £ R R 4 A DR R I R
QAT Y/ AR S5 I R 43 AR S B, Mallucei CL 4§
AR B IRAT VP 200 1 R 5ok BT A 232 1 43 it
B ATl D R S R A U S

25 = i = 185 B AR (Endoscopic third ventriculosto-
my, ETV)J& B Hif 76 I R o 5 5 )7z i ;AR %
AR i A A ) P A O P S R T AR R A, A T
AR TR) L 0 05 /0N | B sl A 43 It 45 R OGO & E HLOR o
AT [ed] B Ak 3 A FR A AR BEL S PRI 45 I s o — il AR B R
2 XA BEL P M FEUK A A0 3k 90 24 L b AR XS 32 58
PERGRBUKALA 67 % 2245 . Si 4, B TR R AR L
25 S5 AR R 1) B = A A A e R I R B M
SEAT S WG T T ORME B SO AT A KUK . PR il
FROK k> —Fh B o5 BT A 2 B ) BRI Y 7 ik . B4
AT 2 A 28 PR U A — JROME AL
2 WARKICHEIRREELZRNSE

i 5 AT B ) B A~ ok B A s Bl WA A
— AR ELE A IR B R A, 24 0T LS B0 R K
M A . H R g 52 2 T FROpES o L T DL 4k
B T T A . DR G BROK B E AR 2R T
AR AT LG I B, H T2 K 3 AR EE AR G
e PRAE AR B2 52 AR 27 32 B, o LA RROK 14992 I 6 FT RE 4

PRI PR R B o) AN ] 5 B0 AR K 4 2R 5 2 MR 4
Fof RIS E Ji 43 Sy 2 Pk RS P i R L R A R Ok M
Se RAERE KA IR BRK S J5 K ARG AR K AT R 43 ok Ah
Pk st IS R SR AROK A AR IR R 7 AT 4 ol
JEE R /AR R P i FR K s AR AR % 4 S L 2 A
BN G FRK 5 52 AR A 43 R B2l P L 4k 2 PR R0 AR £ M i
FRUK 5 32 BR 5 W JE A TG G 2R 43 187 Bp il FRUK L 52 2% il
FEUK e 1B A B i BUK L & S5 I R K B 235 4 B

T i BR K 5 AR 40 B A4 Bl g 2 g3 A A BELPE | 5 P il
FUK S AR 2 75 A7 76 BE AT 28 38 1 A S AT A BH A 3R
MIRGFUK? H AT, O A L 548 I e & (HR 5 P i
FUKI o 2 A G il A 225 A 0 Ik & 3L Sk R
7| AR 1) i ok B 3 0 S ME — 190 S M i AR R
SR Ja AR BEL 1 e L DX A A B A A BEL S 457 AN
) o PRI, A 2 55 AR 20 i A V030 % A G B 2 M2 BH 2 &8
PR G AR K 43R 9 Y [a) B A7 78 WG b S DL b B B A TR
G RIMG AR K o 3 0 A G A BEL M A2 e A ARUK 43 2K 1
B SCER T Bk AR R R A A R A AR
S Tl 5 b2 B B2 AT 1 i AR K 43 2 b e A R
TR,

INPH 245 & T %4 NBE 0 Ik 8K, B G+ 2 %
W4 A0 B AS BT 8 ok b Az 2 FE A, INPH 2 38 58 14 i
FRUK ) — B AR 5k 2 28, il B W ) A R BRI
A N g g B A SR as g R L RN T B R
B 5 R BT R A R L A A AR T A K R 28 R
LR AT PESRE H AT — I B, S H AR A7 P Y R
PRI 2 245 R & i 57 5 5 3 2 A B3R L B R AN g £
Yo, R CADFFE N AR T R R T =4
THE By Aefs D) 4 1) TR 82 2 ) J5 3, AT FH P INPH FIB 7R 9%
VR RO 1) S5 018 W AR 5 BB R RE AR A DL AT
HE— 25 F 5T 4 T AT

o B K B & LT T 4 A2 A% s X BLFRATT AT R 22
WA . O RAE I - 4 AE SN A I FRK & A v ke o 22
PR R R0 i i AR K Hh 58 RE B AR T R I . R
PRI A 0] & W N a1 O e s A B e =
MR ERE RN EN ZMBKW R E, £
WEEG-3 REAE 1 CYKL-40) J2 i 52 A K 5 40 G B /) Jie
BTAMIAT A —Fp A B AT R S WA RIEA
Koo TIAM G P /0N B I A L 2 i PN O 5 A i
T 14 /0N G T 248 3 5 43 A R A R T AH B B 2 B L /N i
Jo 248 AR b 3 75T B 48 RE TP B A Ak AT R 2 5 ik ARUK
KRR E, WE5ERW L INPH 5 WA ) e 2 7k 4
Mo R 1L-18.11-6 J TNFa /K E8 5, QL 4ifl .
2R YE Ak AE i BRLOK K AR AR P i v G R A e, o
TGF-B J&: Wi BUK 5 fe B 2L A AL 48 bn 2 — , A iRk
PRt i 4 ) TGF-B/Smad2/3 15 5 38 % AT 40 61 ek I} i
THEAEAIF BN BUKEE., WE RG4S
i == PN S R K %5 DD AH O¢ . TGE-B1 /E 2 TGF-8
) ST A0 A il 458 0 IS O s R R O T R T ki R 99 PR
R KRR Z 4k 2 W] T3 TGF-B1 {553
R M 5 R G £ Ak Ak DT B0 A = i S i ALK
R QUK E A 1 (AQP) FIK iE i K (4
(AQPDH " Z RIETHMMAE RS, AQP1 5 AQP4



W|EEF 2020 %6 | % 32 4% 63 Med ] West China,June 2020, Vol. 32,No. 6 o 787

Y5 BUKFAE S VIR . o, AQPL X ik A Y
PR VR . AQPL 7E K4S A\ I Bz 40 A 190 o oK it
Feik @i I AQPL ] > ik A Y 4 1 M T SiE 28 fiki
BUKZ & . T4k, AT % B AQP4 1y & %2 1) I fig
R T R G AR AR O AQP4 wT i iF
IR Y B 2 B WA, R R AQP4 223K S I R K R
L L, K 2 A TR AR i BUK IR I
FINEZEMN ., @OFRNFRR: Bl LMD E N R
A ol B ALK A 56, I CCDC88C ., L1-41 fi %k Bt
Iy F B MPDZ %, H Al B UE 52 % 45 5 b Rz 40 9 i 27
LT 2 HE AWM B, T CFAPA3, Cede39 K
SNX27 %5 3 R () 5 e v 5 221 B ) AE B 1 il 5 i
56 KA R FRK 5 [ I 2l 5 B3R 55 AQP4 45 36 [A] G
i s B0 B R Je K I R K, H 3 i i A O I
FUK G 2 b ok B 5 B AR R7E E R IX
B @A BB Tz A0 A T, HAE D
2 JE J5 240 J v 0 R R e e A AR S i BRUK 8 A
5K o TE S I BUK HR A TR AR R T VR R B A
SUR R & B T TR RS A ATl A
Wnt {5538 B 98 5 vk I T IS 2F 4 4k 51 i BLUK
Meng H 25238 23 kM vl il oL M ] Wntl/Wnt3a {55
8 DT D 25 i 2 PN I 1 B B K

IRHLE R 2 AH S A Ry i BROK Y AL
7 B P Ve VE S 2 — Bl 2 LR 3G R K P AR
W T B — 2T .
3 RERBEHRREHILRH

1% G5 1) o 5 VRUATG A B A2 DA A ik 28 DA A i T
717 e X B A 7 3 B2 ) A G R DA T
W, AR BB Ay TR B o Tl AL R Ay TR AR
FARM T Z M, Fral & 2015 4E LIk Louveau F1 As-
pelund %5 IF 52 0 bk B4 A 77 7, & BT 14 22 il 4 T
BB R AT 114 7 24 A8 o T PR 2K U B R 6 A v £
S TR G ARG O AR S R O L R R AR £ A%
B0 AR 5 AR I TE WL B P R A Y
VEFH IR T A G5 Y0 A5, B8 A 1T B3

S Ik ECL 4 TR M A YRR D R VR Bk 3 20 9k
EL 25 %% L b TR 5 R0 S 00 S A R P 1 T A0 B
AR B8 T 2015 AF B UE 52, (H I 2R UL 28 21 B 1 51
FEALE . Ahn JH 25007 38 5o 0F 5% /0N B 45 48, I 45
£ 10 R A TR 9 1R AF T BB R T LR
R B S U0 EEL A AR I VK 4 R HE i Y S B i
o [V IS e B 366 JEC 30 U0k B 7 b 4 i 398 < HE B 1 K
i IR B A I 4 R A A T T R L T K — o X T B
5B NG H WO R T A G, MR o R B,
NG FEE 6K ECL A5 XoF 975 okl 46 T R Bk B 35 A T B-APP L tau

A AR L HE— 2D E ST M A A R 3 B Y
ML O e (o R SR 1 S hE A Gl )| S NS
Z: 55 0N S L I R L O L TR BT B R A
FEL oA 48 22 [ e o 422 1 . Liu S50 9IF 52 A8 B R af
TR TS NSRS W) S RS

Kk & 48 BE AR Fk A Virchow-robin [ B, 2 5
I 5 VR0 R A ] J5 VR =2 ) 4 I A2 4k K 5 | IAE o 2 Vi o A 52
J5T PR 8] J5 3 Jo A A I 0 HE B 0 R AR K I
HH ACAQPY) A i Z itk 1 &R 48 1 6 M IR FE A2 F B
TERRE R CAR) TH bR ad F2 R e HEME T . Rk &R
G5 (1 D) 58 T RE 22 20 IR P AR Y B2 L, 8 R 40
P43 05+ 080/ Bk 5 Y- ) JB R 2 T ) 2 Ak 5 K
5T i SRR M IR B i i B R A2 4. BF R AR B, Rk
[ 2y RE 7E 2 Al g o g 300 )5 S ok ok L 2Rk T RE Y
PR A A HE T P2 3R AT PR AR il A0 45 G A R
Pop gk, HETEIESS/E INPH (0 5 % o A7 e 287k
R S8 8 43 3% 2 L v Rl I o 473 5 S 19 4% 96 S i
AT M E R TIRE . A B I Sk e
R G AT BE 2 1 B AT e KUK, B
T TA A 28 U [ 2% 96 00 g bk U 4 A7 FE SR R &R L 280
[ 22 45 2% St R G JEE bk 20 4 K 43 I 9 HE A SR
WRELZS P E D BE 2k A A RE 51 2 — LE M & R G
995 » EL ¥ B DI IE 8 IF S5 5 A 1Y B4 K &R . Hauglund
NL 26 BF 8 1 UAE W 7 A M e 1 ri A AT 35 & i i
I LA A R 88 0 2 bk T 3R 00 I T VRO A ) B S
TRWRE RGeS P B g A B R X — M
SR BT B 5 HE DB i B b (2 7 7E SR I R e Y T Ui AR
PER™Y . BRTFRATIAH B A i BIF 78 30 52 i A5 ok 2 45
5528 R G B AT A DG M T O s X 2 250 ML AT 2
T B — AW IE I ) 2 i B K & AL R ) R
WEFEJ5 1]
4 BFARNNERIERURAELRET

H T B B PR K o AL L R A R i R
S-S S N CINS R Iy SR N N P 2 Fu)
J5E B VE AR S5 SR UM B AR AR TR T . X I AR
K BB AR TP A A 5 I R AL AR 2 TR LA TR
JE 3 B PR VP A L TA 15 15 IR 1 i 2 8 K PR DL
RESF X0 T2 W . F RIS AE L F AR i 8] A1 F R 07 X
EPE A B EAE R g TR AT RERUR KR S5 I
RIEW) 2 /0 5 E R A AR, 5 8 b5 AR J5 T H
FOPAG S B B V. T 25 G VR R S 56 BT LA BT
il FE 7 R BT AR R P AR 43 SR T AT A EE R
CT F1 MRI K g AN 0] /D A B F T il = 97 5K 1 72
JEE R AR S A A . G S AR R . MIRT B B R fn =
AR TR F 5 (3D CISS) | FlAH {7 % H HL 5% 114



+ 788 WA E S 2020 6 A % 32 %% 64  Med ] West China,June 2020, Vol. 32,No. 6

(cine PO B I T T ik ki 5 W03z 3l 4 a5 L 75 REEH
KA 45 A gt 3D-CISS HHi Al = = 9 K
LR 0 = i 5 U JEE T % TR M I ARUK L INPH AR
AN N R P ) R B DR UL RE A T A 0
afb e Ah FATT I sl R Al A R G
BT N E R 5K I OO L R A G B Wk R IR
AR JEL A5 L AT B T 0 W R R AT B Al L O T
BRAT MU o DRI % 28 2 A7 2 THT 240 3080 R i34l o
il 7€ AR IR ST SR B AT 8 S

Jigi B T R 5 2t 75 AR Al R R P A 17 B 2
FrAfe st #. H AT AR J7 S 36 20 R B R
PIRZE . i AR B AR AR AT - O K % 65 3 TR
(V-P) « HE B A8 2 i P T J2 % G 2 14 I 4 B M
KA PR LR SIS T R 2 MO B i BROK S i PR 1
Moy iz . AR R BE A P 2 N B Ik 5 S i
AL H AR A B A A 32 AR 207 8kt — 2 e T O T
FO B (V-A) il T I #E4T VP i R Y
e B O B AR . O R R I Ik R
(L-P) < 38 1 T 0 2 % 40 28 1t ok 19 B B I A5 L 114
PR VTR AN R NV S BT S = 2 N B i
ETV ZAit % BV G ES . OMENE T ==
AR CETV) 3 5 g 458 B i AR sl 5 3 e Ml A7
VINURE B e Py I PN AT B S R a2 N o
AR B . AWTTE R BPIRM —k#% ETV if
I J5 E IR ST B B Y AR HL A 3 S 890 RN T1 04
QWG ks BT AR K 375 W B T 25 - JDk 2% DA ) A
T E R U I W W TR R AN Y
S8 N RUK 5 375 W e i 88 5 ] T 3 T i 0 o 5 S
Jigi RK 28 1) L RHL 2 51 0 o) A 2 1 O RIS X AR
AR OK o AR A [ 15 0 - 3 7 Aol AR 27 I PR v 38 Ik
A ES AR F R SRR, R E
MR HEAT e 1 H P R AR B 4,
G 73 U T RE G 1R A9 R A R R AE

I BUK BT RO R — A KW B A R R
GE AR IR 5 BE D7 TAF B B w5 20 40 20, B
A, B I R R AR BE VT R BCS R AT R L. £
5 MR i W S PFAG i PRI AR AT AR T BE L
iy AR DI RE b B HOR ARG RE I AF . LB IR BUK By
Bt 175 340 17 75 U0 W2 3k TG A8 Ak S 8 D33 5 . FRATT 4
1E9T RCPEAL LA RAE AR 838 1 0 D 8 T 52 8 ot
W E R A G DNAER B A BOR . BE E B
FOBI R AT S 27 0 R T — 3BT X I ALK S8 B
VT A HL BB a2 B0 i r 1 1) s 1 SOk
DA S o5 N B 0 o BB AT AE — 5 Ja FRAE  {EL4T5 9K 08 Bl

VIR MR B TE o el e 280 o L B 2 110 4 o
VIK o 3 Bl 25 S48 R H AR5 i 1 A2 e i G B L L i
A A HIRE HEIR T S AR 4
5 NESRE

M AR A G AR E s T R 2L H
SEAT SR T I L AN IR0 ROE I A0 2 L BUR A
SERE AR DRI PRI TE A HIL R L B0 A B LR 4
P A5 G 0T B % A2 DA G B2 S R 43 2R
ERE R WoE NS U RTER R I U NSO 0
SEE BT AR RL R SR I it DA T S Y o
TG Wl D I RAE AR e 2R B I Ah L T A T
AR HTPEAL o 45 5 AR v 52 PR AL R AT AR AR IR T BT
SRR B EERE YT L 45 A AT BT U A X DL AR & B
VIR R B I BUK 899236 7K OF- 2 e PR S il e 1k
IR T5 18]

(&% k]

[1] EDWARDS R J, DOMBROWSKI S M, LUCIANO M G, etal.
Chronic hydrocephalus in adults [J]. Brain Pathol, 2004 Jul,14
(3):325-336.

[2] HARRIS C A, MCALLISTER J P. What we should know a-
bout the cellular and tissue response causing catheter obstruction
in the treatment of hydrocephalus [J]. Neurosurgery, 2012
Jun.70(6) :1589-601; discussion 1601-1602.

[3] ISAACS A M.RIVA-CAMBRIN J.YAVIN D. et al. Age-spe-
cific global epidemiology of hydrocephalus: Systematic review,
metanalysis and global birth surveillance [ J]. PLoS ONE,
2018,13(10).

[4] SIMON T D, RIVA-CAMBRIN J, SRIVASTAVA R, et al.
Hospital care for children with hydrocephalus in the United
States: utilization, charges, comorbidities, and deaths [J]. ]
Neurosurg Pediatr, 2008 Feb,1(2):131-137.

[5] POENARU D, PEMBERTON J, FRANKFURTER C, et al.
Establishing disability weights for congenital pediatric surgical
conditions; a multi-modal approach [J]. Popul Health Metr,
2017 Mar 4,15(1) 8.

[6] SAINTE-ROSE C, PIATT J. RENIER D. et al. Mechanical
complications in shunts [J]. Pediatr Neurosurg, 1991-1992,17
(1):2-9.

[7] MALLUCCI C L,JENKINSON M D,CONROY E J. etal. Sil-
ver-impregnated, antibiotic-impregnated or non-impregnated
ventriculoperitoneal shunts to prevent shunt infection: the BA-
SICS three-arm RCT [J]. Health Technol Assess 2020, Mar, 24
(17):1-114.

[8] ISAACS A M, BEZCHLIBNYK Y B, YONG H, et al. Endo-
scopic third ventriculostomy for treatment of adult hydroceph-
alus: long-term follow-up of 163 patients [ J]. Neurosurg Fo-
cus, 2016 Sep,41(3).E3.

[9]  Ryusuke Irie, Yujiro Otsuka, Akifumi Hagiwara, et al. A No-

vel Deep Learning Approach with a 3D Convolutional Ladder



W|EEF 2020 %6 | % 32 4% 63 Med ] West China,June 2020, Vol. 32,No. 6 e 789

Network for Differential Diagnosis of Idiopathic Normal Pressure Hydrocephalus by Impairing Ependymal Cell Differentiation and
Hydrocephalus and Alzheimer's Disease [J]. Magn Reson Med Ciliogenesis [J]. ] Neurosci, 2016 Dec,36(50):12586-12597.
Sci, 2020 Jan, 22. [19] MENG H,LI F,HU R, et al. Deferoxamine alleviates chronic
[10] PFANNER T,HENRI-BHARGAVA A,BORCHERT S, et al. hydrocephalus after intraventricular hemorrhage through iron
Cerebrospinal Fluid Biomarkers as Predictors of Shunt Response chelation and Wntl/Wnt3a inhibition [J]. Brain Res, 2015
in Idiopathic Normal Pressure Hydrocephalus: A Systematic Re- Mar,30:1602.
view [J]. Can J Neurol Sci, 2018 Jan,45(1) :3-10. [20] AHN]J H,CHO H,KIM J H, et al. Meningeal lymphatic ves-
[11] LIUC, LI G, WANG P, et al Characterization of spontaneous sels at the skull base drain cerebrospinal fluid [J]. Nature, 2019
hydrocephalus development in the young atherosclerosis-prone 08,572(7767).
mice[ J]. Neuroreport, 2017,28(16):1108-1114. [21] RASMUSSEN M K, MESTRE H, NEDERGAARD M, et al.
[12] TAN Q.CHEN Q.FENG Z,et al. Cannabinoid receptor 2 acti- The glymphatic pathway in neurological disorders [J]. Lancet
vation restricts {ibrosis and alleviates hydrocephalus after intra- Neurol, 2018 11,17(11):1016-1024.
ventricular hemorrhage [J]. Brain Res, 2017 Jan, 01:1654. [22] LIU X,GAO C,YUAN J, etal. Subdural haematomas drain in-
[13] WANG D, NYKANEN M, YANG N, et al. Altered cellular to the extracranial lymphatic system through the meningeal lym-
localization of aquaporin-1 in experimental hydrocephalus in mice phatic vessels [J]. Acta Neuropathol Commun, 2020 Feb 14,8
and reduced ventriculomegaly in aquaporin-1 deficiency [ J]. Mol (1):16.
Cell Neurosci. 2011, 46(1): 318-324. [23] HAUGLUND N L,KUSK P.KORNUM B R, et al. Meningeal
[14] SHEN X Q, MIYAJIMA M, OGINO 1. et al. Expression of Lymphangiogenesis and Enhanced Glymphatic Activity in Mice
the water-channel protein aquaporin 4 in the H-Tx rat: possible with Chronically Implanted EEG Electrodes [J]. ] Neurosci.
compensatory role in spontaneously arrested hydrocephalus [J]. 2020 Mar 11.40(11):2371-2380.
J Neurosurg, 2006, 105(6): 459-464. [24] ZHOU Y,CAI J,ZHANG W, et al. Impairment of the Glym-
[15] LIU Q.YAN L, HUANG M, et al. Experimental alcoholism phatic Pathway and Putative Meningeal Lymphatic Vessels in
primes structural and functional impairment of the glymphatic the Aging Human [J]. Ann Neurol, 2020 Jan,87(3):357-369.
pathway [J]. Brain Behav and Immun, 2020 Mar, 85. [25] BORCEK AO,UCAR M,KARAASLAN B. Simplest radiologi-
[16] MORIMOTO Y., YOSHIDA S, KINOSHITA A, et al. cal measurement related to clinical success in endoscopic third
CFAP43Nonsense mutation in causes normal-pressure hydro- ventriculostomy [J]. Clin Neurol Neurosurg, 2016 Nov, 152;
cephalus with ciliary abnormalities [J]. Neurology, 2019 May, 16-22.
92(20). [26] ALJAAF A J, VAN TONDER L, MALLUCCI C. et al. Pa-
[17] ABDELHAMED Z,VUONG SM,HILL L, et al. Ccdc39A mu- tients Attitude to Technology : A Way to Improve Hydroceph-
tation in causes neonatal hydrocephalus with abnormal motile alus Management and Follow up Using Smartphone Intelligent
cilia development in mice [J]. Development, 2018 Jan,145(1). Application [J]. J Med Syst, 2019 Jul 25,43(9):295.
[18] WANG X,ZHOU Y.WANG J, et al. SNX27 Deletion Causes (YrF5 B HA: 2020-04-04; £ E BHHE: 2020-04-07; 4Ri8. K

(AMEFZ)IMXR/EEZEBZNEK

YRR DR S 5 BT )/ 0S5 ORISR Lo T R RS 8 0 38 S0 P G B R B A T 2N A L e
X g i ARG AR DL AT WA AB B IR R 2 R R AT B A B A R A SCRRE T A e EZ 4. EEE
44 HE P RAE £ A I8 5 L 22 20 B R DRI I A B A TR A B R 7 8 SN A AN A 44 TR
Lo 28 B N TR A L] o SR MACE 44 1 SORE £ SCEER 51 H 38 4 SRR BRI S0 BT 0 S BN W 9 Ol A
YR AESORII SO B BE 140 e 2 5 N B, BT SCR AT SR VR — 4 A5 AR A5 1 3 — B2 8 S0 48
G BAT R GEOR UK 25 T [ G0 o X SCHR 3 S BESR AN L 3 15 1 3 HE Y fie A 25— s = A3 5 SORE R 4 i)
PRI LR — 1R 0 AR R N S (G 1R . 28 — 1 3 Bl A AR 2 a7 A Ak 2 O X0 I 7 1 SCRS & ot
T

(7836 [ 3 ) % 45 35
2020 4 5 A



