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Diagnostic value of continuous lumbar cistern drainage for cerebrospinal fluid pressure measurement in iNPH
patients with negative Tap test

DU Xiao-guang, ZHANG Fa-xue, LI Hua-chao, DONG Xu-shuai, ZHANG Jian-bin, YIN Chang-jiang  ( Department of
Neurosurgery , Shandong Provincial Third Hospital ,Jinan Shandong 250031 , China)

Abstract: Objective To explore the therapeutic value of continuous measurement of cerebrospinal fluid pressure with lumbar cistern
drainage in patients with idiopathic normal pressure hydrocephalus (iNPH) and negative results of lumbar puncture cerebrospinal fluid
discharge test (Tap test). Methods A total of 82 iNPH patients with negative Tap test results were selected and performed ventriculoperito-
neal shunting after completed the cerebrospinal fluid pressure measurement with continuous lumbar cistern drainage for 12 hours. Patients
were divided into two groups according to the regression of amplitude and pressure (RAP) between internal pressure amplitude and intracra-
nial pressure,34 cases with RAP=0. 6 were in high RAP group and 48 cases with RAP < 0.6 were in low RAP group. Barrier-free linear
reentry Timed-Up-and-Go-Test (TUGT) time,mini-mental state examination ( MMSR) score and urination score between the two groups were
compared ,and the improvement rates of gait disorders,cognitive impairment, urination disorder and curative efficacy between the two groups
were evaluated. Results The TUGT time in the high RAP group at the 1st month after the surgery was significantly shorter than those before
the surgery and in the low RAP group,the MMSR score was significantly higher than those before the surgery and in the low RAP group,and
the urination score was significantly lower than those before the surgery and in the low RAP group, the differences were statistically significant
(P <0.05). The improvement rates of gait disorders,cognitive impairment and urination disorder in the high RAP group at the 1st month after
the surgery were higher than those in the low RAP group,the differences were statistically significant (P <0.05). The total effective rate in
the high RAP group after ventriculoperitoneal shunting was higher than that in the low RAP group, the difference was statistically significant
(P <0.05). Conclusion iNPH patients with negative TAP test were screened by cerebrospine fluid pressure measurement after 12 hours of
continuous lumbar cistern drainage. RAP=0.6 was used as an indicator for ventriculoperitoneal shunting, which had high diagnostic value.
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internal pressure amplitude ;the regression of amplitude and pressure of the intracranial pressure

[(E£TH] WARAEHT IS VB H (2-2017-1-346-5)
[ES1EE ] G, E-mail : zuoyunling001 @ 163. com



334 BHE K EE

J REG ANAT OPER SURG 2021,30(4)

http : //www. jjssxzz. cn

B M IE 8 TE 1K FRK (idiopathic normal pressure
hydrocephalus , iNPH ) 5 — 2H 55 P A BH , Il 45 9 s ) A
SHIEHR B UCEERE " 2 T 24E N HTRE
TEPR RSP BLIE | B TC I 28 1 W IR AR A PR, TE Rl =
RGN =Y 5K, ST BORE BT Bk
ARG SRS SR il R BB R o L
AP, A TR E 2 T 0 A e, e RO BRI 1Y)
BORANB 5, A2 INPH BB AR oK, 8T
iINPH fRREIAPE SR s, H IR RI2 ST 154 TR B
B, Mg —misin ki, BN INPH 112 Wi oy
3 AN, Bl R AT EE G RIS W RGP RR 2 TEHE
I VO ( Tap 155 ) FEAE & PR A A T
ARIEAE , BHE A Il 28— 0 AR T AR A R 1Y
FORD o (AT IR 2 O BF ST 45 SR & B, Tap iK%
Xt T A AT BB SR HERA PRl 53% 1 EAER AT
SCHRARIA , 7873 Tap 1056 B 1 9 INPH J8 25 17 I 25—
T3 A T e IR A B S e BT AR
Tap 1050 BV B & R0 A 07 vk o0 a2 [ M B
FER IR W i B A7 0 — 20 0 2, (B UM
31% MERGHE R 40% I R4 (E AN 50 53 4 BF 52
FHES G KT SR HLIBT 2 AR 5 A T 3 s 4 2 T
fili INPH F85 D23 AR TP 1Y 52 2 1 O, (ERH GBI 9815
MBS I AR S P D I 5 P P TR R K R
%4 (regression of amplitude and pressure , RAP) J& Sz 5
PR B T | A It A8 AR 28 B Moz P ) i B 2 — , A
I RAP 7] 5000 A % RGEBUKIE O . ABEFERT 82
Tap 12056 FIPE Y INPH 5 & 7E4T N 28— 1 70 T AR i
FREE 12 h A7 [ R A I T ) DU A, 4R RAP
MIIZYT B e

1 #REFE

1.1 s ARFH

VEEFRBE 2016 4F 1 H % 2019 4F 12 H 82 {4 Tap
G BAPE ) INPH SB35 A HF S04, 46 RAP {H53 K
2 RAP 41 (RAP=0.6) FIfik RAP 41 (RAP <0.6) "),
= RAP 4 34 5], 4F#5 55 ~ 81 % ;{I% RAP 4 48 f4il, 4F
%53 ~ 825 ;2 41 B FAE WS PR ML ALREIR LR 25 R
TG (P >0.05), W3k 1, G4 AbrifE: OT
B H 2R LT 2 A INPH JLRYIG IRAEIR
INHIBEAG DA HE PR B0 5 (O NEEAE 25 ) A6 I i Py
JE4 70 ~200 mmH, 0 ;@)% i CT 5 MRI £ 2% £ 7 i
YK, WU AR/ NS (Evans 3680 >0. 3, HAK %
B A1 55 BCR A 25 AT 0] PR K PR 52, 12 W7 ik AR K
@Tap I FIME . HEBRARAE o L o145 55 5 | ke

AIAR R PERRFR K o A WF5E 2 3 Bt B2~ A8 B 2 B 25 4tt
e, BRI [ 2 W RRAT 7 7 ik 8B R ) 15 o
®1 BE-MERLR

P/ B HRIREIR/ 1

205 "y g H& W R RN %
AR BEf  FER

B RAPZ 34 21 13 19 21 20  69.27+12.75
fRRAPZ 48 30 18 28 29 30  68.81=x13.17
X/t 0.294 0.336 -0.192
P 0.804 0.761 0.904
1.2 F&%

AR b A ki A R 7 0 5 >R - Neumatic DCR
BARRERGE IR E AR R 22 00 12 h J53BR,
S B3 7 A, R A5 PN Hs 9B R 5 P S R O R 4K
(RAP) KD I A5 | Il ¥ i . T A BB R T 4
EY IR, 47 Piki 25 —RE IS 3 A
1.3 MERIRAFL M7 %

ARETEAE 1A H PP 5 fh 28 D) RE A RAE R
SEEE L O KA, R B E 3 m TCREAT HZ TR
THIATE MK (time up and go test, TUGT) , iF % A
R ARTFNEER T LM IR 2R B E R H
HHEEATHE 15 3 m A ZE ARG YR ] B R 1 Ak
T 5 BN H H AT {0 B A AT e B
PRGBS0 5 MR AE AT 3 Wk BOP A, ARG 1 A4
H TUGT ~F-E i} AR > = 10% kg, @INF
TIREVEAN , A48 E WAL A& PEHY , P e R
KIE X B E WIE T M IE AL 02 R A = B ) i A
PR, BN R ARG A UGS NI T RE G 5 WY
K FH 151 50 K5 f PR I B 32 ( mini-mental state examina-
tion, MMSR) #4375 434 30 43, MMSR $F4) <27 43 K
INFN T RERE A, 743 B AR A 11 o) BE B 15 B ™ 8, R )5
14~ MMSR 3P40 38R FT 4 &5 =3 3 ks . QOHEIR
IIREVEMY , 2 HR Bristol | JRIB L2 1EVE ), KRS, R
S8 BIRIREL, IR, IR AE  HE IR 55 17 45 0 AR
HEATVRAY, S (ETEE O ~ 48 43, VP43 B vay e R B ™ o,
ARJG 1A HHRIIGEVE 3 AR AT HE 5 > 20% SNy el
SR o INPH B E 228 (KRG 14 TUGT -
ARV FR A = 10% 1 1 43, 98> =30% 112 53) |
INHZNBE (EMPEN NN RERE , RJ5 1~ H MMSR
WOHBORHIR R =3 40t 1o 38 =5 it 2 43) FidE
PRITAE (ARG 14> HHER eI/ BOR AT > 20% 1
13, W55 >40% 31 2 73 ) e A kAT =4k, SRy
WG =2 41 AR
1.4 %itFik

B SPSS 19. 0 e -4 8ds 704, TUGT fif
] MMSR P45 DL B + AR 25 (% £5) Fow, 2k H



BB F K% 24E ]REG ANAT OPER SURG 2021,30(4)

http : //www. jjssxzz. cn 335

¢ R, DA AR, AR S R T ) R L
P <0.05 0254 40478 3

2 HR

2.1 FARATE BRI AR

2 ZARHT TUGT B ], MMSR 343 FHE IR PF- 43 Lt
BERLHITAEL(P>0.05), K1 HH, &
RAP 2 TUGT i i) %2 AR Ry e ik RAP 4 W\ 4 4,

MMSR PE53 AT M AR RAP 410 i 52 5, HEJR PE 43458
AT AL RAP B FEAR (P <0.05) . fik RAP 4145
FERARE 1A SRR, 2K L5 IF2E X
(P>0.05), W32,
2.2 B R -EW LA

ARJg LA, 5 RAP B D ST ARG |
HEFRBERG 2035 R 5 T% RAP 41, Z R A 41228 X
(P<0.05),W33,

#2 HBEFAWE TUGT B ia MMSR 5 FnHER TS L8 (x +5)

13 . TUGT H}[A]/s MMSR 43/ 4% HEPRBES> /43

AHi AE1A4H AHi AE14H AH AE14H
B RAPZ 34 15.27 +2.73 12.77 £2.08 * 21.36 +3.75 25.71 +4.18 " 33.47 +5.11 25.18 +3.91*
fLRAP 4 48 14.81 +2.34 14.19 +2.61 21.93 £3.18 22.54 +3.71 32.91 +4.82 31.17 £5.22
! -0.618 3.919 0. 493 -4.906 -0.482 5.183
P 0.483 0.037 0. 605 0.029 0.617 0.022

# . 5 KAT L4, P <0.05

R3 BESEIROANMES HRERLELRIG](%)]

2H 5] n AR NGRS HE bR B 1
B RAPZ] 34 13(38.24) 15(44.12) 17(50.00)
ERAP 4 48 1(2.08) 2(4.17) 1(2.08)
¥ 11.273 12. 608 11.273
P 0.000 0.000 0. 000

2.3 Ak

i RAP 20 (85 I &= — I I i AR e A 34 31 ], Tt
B3 B, SRR 91 18% Ak RAP 2H B 38 i = — 1K
JESPRAIG AR 3 B, e 45 6], EA RN 6.25%
2 IR A G F L (Y =28.370,P =0.000) ,

3 it

iINPH 248 5 5N R IR H R 0 R , B
KGR =Y 5K o BT R ALE] A 4, %
JE A LAF Jy i - (ORGSR h AF7E L R IR 2 VB
SEALIV AR AL TR () ) 0T, YA P T i S o B 3
0 25 35K 5 () Fh T e 19X A L 3 5 50 M 5 B 0 2%
SRS BRI I N R R IR ALK P INPH
R NBE IR AR N, B A T S 10 E R e
INPH &S5 5B ARG N, A2 36 7 152 I IR 1) w8 B
K, IEHIZ B INPH K H 2 &5 HAT T AR 6 1E 2
R . A H T INPH (25 1 o4 — 2 A
PaifE. MR B E MG KRB, 45 G 3L &8 CT = MRI 9
RO A INPH () £ ik

05— s A3 I R B i3 INPH S5 35 19 TR0 B
RGBSR B )2 AR IE RN REIR A, 7F— BB I
Pt HE A A SRR DA R I AR (L
B IR AR T R R AR, B RS AR AL
I E AN SR RS I e 5 9 S 1 XL

Rt A IR BT A INPH B AT N — I
Sy ARG DI RE Y RE AR B k3 , i DAV B S48 F AR 45
TSR R E e E BRI, Tap W52 H T2
iINPH ({1445 355050 B B, G 1 RS I st 25 9 8 Y
SRH DGR, PR KI5 IR . B Tap 56
B INPH B8 547 10 25— I 20 T R B o FH B AE
A SCHRIR IE , Tap SR I6 5 A iNPH A UM A 80% ~
85% , FHTETUIN R N 96% ~100% ", i T Tap 14
(U I AN G, BR324 20% 1Y INPH R 3% Al fEFT
0 28— I o AR AL RE IR A R AT AR . Shprecher
SEPCRESE & B, INPH SR % AT Tap 156 15 B4 R N
10% ~ 30% , Ui W] Tap X 50 A GEAE 4 INPH /& i
TR S T AR i O ME— 8 A o

RAP J& 3 LG 40 A~ 359 11 P 1 35 W 5 57 19 5
PIHE, 3545 H A 56 R 50, RAP AT [B] 2 S Wi
I—ABR A ], B 0 ~ 1,24 RAP {H 25T
0 B, $7~ iNPH g3 145 P 2 AU P 3o i 6 V0 HE g G
B S S, B RUK AP A R AR B2 28 0] 5 24 RAP {42
T 1B R A ARG PR R K. iNPH R RAP F+ 5
T B 1 A 2 AR A o ki 5 VB 0 A S S AR
RE T M. WFSE R B, RAP =0. 6 $1 /1% i B Vi i 75
BESIZ AR BT, ARHFIT LA RAP = 0. 6 g A b
(B, W5% 2 B E AT S — I E M AR RER 250 8
R, ARJE 1A A RAP 41 TUGT Hf ] \MMSR 4> HE
PRVEA P95 ARFT A S 24035 , HL 5 RAP 41 TUGT Hif 7] B
5T RAP 2, MMSR ¥ 43 W]\ = TIK RAP 41, HE
PRYES A BAK T RAP 41, 75 RAP 4 /B 3% i = —Ie
FE AR S5 AT AR = T RAP 4, 1568 Tap {5



336 BMFRERE

J REG ANAT OPER SURG 2021,30(4)

http : //www. jjssxzz. cn

BT INPH B35 2R 12 h R b B 48 o 6 1 7
JERHAT, LA RAP =0. 6 VE 17 i % —1 15 73 T AR 1Y
TebR A B R 2y e .

£ B TR, Tap 12055 ] i iNPH 835 ik = — IR %
IIAE BREAR GG OO, TRREE 12 h B 8 4 ik
R 0 7 AT B W AR NG s i A A T O
RAP=0. 6 $&7 A7 1 & 19 T AR BN 2, w5 Tap 1
5 07 25 A AR T o 2 TGN 5 2 A 45 G 7T 4 = iNPH
S I T — TS A IR AR O £ (R U o (HASBIFTEAE A
BEUN, By Ruomtsd, R A Tl — 08 KA &
FnLIIESE

[ &% 30K ]

[1] FFfBss, &F TR AT SCAS, 6. DESH 43 B % o M T 4 1 7 I Ak
FRE OO I I R [T ] 2 48 B2 2% 5 474, 2020, 26 (4) : 583 -
586.
TR, USR5 R R R R ) AR K e b AT
FEHERLT]. IR A, 2020, 11 (1) ;71 = 73. doi: 10. 12015/issn.
1674 —8034.2020.01. 016.

[2

[

[3] Mahr CV,Dengl M, Nestler U, et al. Idiopathic normal pressure hydro-
cephalus: diagnostic and predictive value of clinical testing, lumbar
drainage,and CSF dynamics[ J]. J Neurosurg,2016,125(3):591 —
597. doi:10.3171/2015. 8. JNS151112.

(4] F B0 RN, TR, 45 R MR IE 4 IR 3 PR IR AR 2 W A F 52

HERELT]. P ESRZ W ,2019,23(4) 1746 - 748. doi: 10. 3969/].

issn. 1007 —4287.2019. 04. 063.

BN A ME O, AR BNE - B TR S R A

SR PR IE H T 07 I BROK B4 PR 28 [T ] =L R F 5, 2020,

33(1):51 —54. doi:10. 13429/j. cnki. cjer. 2020.01. 011.

Wikkelsg C, Hellstrom P, Klinge PM, et al. The European iNPH multi-

(s

—

[6

[

centre study on the predictive values of resistance to CSF outflow and
the CSF Tap test in patients with idiopathic normal pressure hydroceph-
alus [ J].J Neurol Neurosurg Psychiatry,2013,84(5) :562 - 568. doi:
10. 1136/ jnnp —2012 - 303314.

IS, TS, FAME 4 R R P IE TR I BRUK 15 R AR S 8
SRR R BIWEFEL )] sh AR AR R 220 ,2020,39 (1) 51 -
56. doi:10.3760/cma. j. issn. 0254 —9026.2020. 01. 010.

[7

[

[8

[

Rzastek SC, Robinson SP, Young HF et al. Improvement in lower urina-
ry tract symptoms across multiple domains following ventrienloperitoneal
shunting for idiopathic normal pressure hydrocephalus [ J]. Neurourol
Urodyn, 2017,19 (9): 1 - 8. doi: 10. 1097/01. JU. 0000577560.
45818.04.

[9] Sakakibara R,Uchida Y,Ishii K,et al. Bladder recovery relates with in-

creased mid-cingulate perfusion after shunt surgery in idiopathic normal-
pressure hydrocephalus:a single-photon emission tomography study/[ J ].
Int Urol Nephrol ,2016,48(2) :169 - 174. doi: 10. 1007/s11255 - 015 -
1162 -2.

[10] Ataro M, Poca MA, Salgado-Pineda P, et al. Post-sur97icat cerebral
perfusion changes in idiopathic normal pres-sure hydrocephalus:a sta-
tistical parametric mapping study of SPECT images[J].J Nucl Med,
2003,44(12) ;1884 —1889.

[11] Hall A,0’Kane R. The best marker for guiding the clinical management
of patients with raised intracranial pressure-the RAP index or the mean
pulse amplitude? [J]. Acta Neurochir( Wien) ,2016,158(10) :1997 -
2009. doi ;10. 1007/s00701 =016 —2932 - z.

(12] EE. RRR TR M BUK M AMERAYT (], et 2 MR 2%
#%,2019,35(2) : 112 - 114. doi: 10. 3760/ cma. j. issn. 1001 - 2346.
2019.02.002.

(13 ] Ja2it, Jo SR, ARV, 46 BE R — I 43 Wi AR T e K L IE
WIESIMBUKLT]. sh e 25828 065,2019,35(2) 135 - 139.
doi;10.3760/cma. j. issn. 1001 —2346.2019.02.007.

[14] FglgE, 28 Hi, i, 5. 28RN F ORI TR R TEIE W Tk
JIMEBUK AR ].  R A2 SRR R ,2018,15(4) 305 —
308. doi:10.3969/]. issn. 1672 —7770.2018. 04.014.

[1S] XPRAHE, S %, B RN, 45, R S M IE ¥ T g I B/ A6 3 i T
TGRAR IR A5 A B SE 0 D A [T ], A 2 4B 2% i, 2019,
35(2):120 - 124. doi:10. 3760/ cma. j. issn. 1001 —2346.2019. 02.
004.

[16] 3k BAMUSCAR, bk WL, 45 J:T CT A9 DESH # R IF /3 7Eke K 1k
RS SRR BRI LT ] 22 21, 2019,34(11) : 1219 -
1223. doi:10. 13609/j. enki. 1000 —0313.2019. 11. 009.

(17 ] SREEM R A, 3R AR, 4. Al S WA VR IT e K M IR B 5
IRARUR AP B [ 0] B B 22 2 41,2020, 40 (8) :579 —
582. doi:10.3969/]. issn. 2096 —3882.2020. 08. 007.

(18] FAL®y, =58, 30 Ml WA WA i 0 1 5 A M T T T i
BUKA IR AL ] KEEERR 2224 ,2020,26 (1) 47 - 50.

[19] Wu X, Gao G,Feng J,et al. A detailed protocol for physiological pa-
rameters acquisition and analysis in neurosurgical critical patients[ J].
J Vis Exp,2017(128) :207 -216. doi;10.3791/56388.

[20] Shprecher D, Schwalb J, Kurlan R. Normal pressure hydru-cephalus:
diagnosis and treatment[ J]. Curr Neurol Neurosci Rep,2008,8(5) :
371 -376.

[21] Mahr CV,Dengl M, Nestler U, et al. Idiopathic normal pressure hydro-
cephalus ; diagnostic and predictive value of clinical testing, lumbar
drainage ,and CSF dynamics[ J]. J Neurosurg,2016,125(3) :591 -
597. doi:10.3171/2015. 8. JNS151112.

(9% Je/hor)



