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[ Abstract] Tuberculous meningitis (TBM) is a non-suppurative meningeal inflammation caused
by Mycobacterium tuberculosis (Mtb) infection, characterized by insidious onset, poor specificity in clinical
manifestations and poor prognosis, making it the type of extrapulmonary tuberculosis with the highest mortality
rate. The pathogenesis of TBM is complex and diverse, primarily resulting from insufficient primary immune
response or secondary immune deficiency of the body, leading to Mtb penetration through the blood-brain
barrier and dissemination. Due to the atypical early clinical symptoms and conventional test results, as well
as the low sensitivity of Mtb culture, early diagnosis of TBM is difficult. Recent advances in clinical testing
and treatment have greatly improved, automated real-time nucleic acid amplification detection for Mtb and
Rifampicin resistance and high-throughput sequencing technologies have been widely adopted, immunological
and multi-omics detection techniques continue to advance, and novel anti-tuberculosis drugs along with
comprehensive treatment regimens are now in clinical use. These integrated diagnostic and therapeutic
approaches have significantly improved the clinical confirmation rate of TBM while reducing the complications
and sequelae. This article reviews the current advances in diagnosis, treatment and research of TBM.
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454%9% (Tuberculosis, TB) &M% O HITHEE
G #E (Mycobacterium tuberculosis complex, MTBC) /&
Y 5 D 0 1 A T Pt T R AR R S A% O BT B
(Mycobacterium tuberculosis, Mtb) ; T RKAEHF 0 H
W, TBRAGR T H BUE R W 8 it %8 (coronavirus disease
2019, COVID-19) , 8 — & Geph i J5 i 5 EUL T 1 &
ZIRR; ARRLA1/4NTTEREMb, SEEE1 00077 AR
BTBY, S5 PERNE & (tuberculous meningitis, TBM)
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S RO S 4 R R E AR TBM 5 i
SERZIRBINI5% ~10%, S0 FrA R B 1%, SRT9% 56
HNIK27%, RTBHFRILR KRS, JnEk, W
N ERLSN . Mtbiif 2 P4 384 i AT\ 28 % 8L [ 5 (human
immunodeficiency virus, HIV) Y3 =& K2, TBMAK
PFEARW AN, TBMASRBRE, IGRERZAE, S
PRFIURF SR 22, 55 e 3ok A P i I 9 (R - 40 1 ek A
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TBM EZ G . A0t H BITBMiZ W, 1677 St 7e 3t
FeRATERIR, DRI PRAR SCHIE 58 e B $2 41525

—. TMBIF R L

TMBEFHLGIE A 27, FEH TR R R P %
BEA LIRS T RS, S RMbFEHUT S HATiA
AMbE I AT FRHUS, CAESARRRIZ . A0 55 iR A7 B
TR e A N A5 Ty AU R B s MItb I FH 22 R A2 A
B IR SRBHL i i B R AE TP AR REE (central nervous
system, CNS) HfEiE", TBMIEA H A4 H A k4 A
g EE G S, MU DR RS2 BRIA, S ECR B Y
B, BEMIE RN A (cerebrospinal fluid, CSF) {i§¥Ffx
%, BUEME & KK CSFB sz, i
ZUKMEEMZ, DLRRAEZ BRI, R, =25l
J TBUARE (1 3 L J R Y

HLAR &1 X M tb ) 4 % 22 4% A 8 /& TBM TS 19 3=
BRI 3, G Mt R AR AR B AL A B R 2
H 2 MBS S R R E B G % Th B E 4 LM tb
AR REXRREN, AFEEWMK. 82850 %9
(natural killer cells, NK4HfE) BSR40 A AT 40
M. Bt F EA SRS IEE S IL2550 T (major
histocompatibility complex class Il molecules, MHC II)
FMtb 2B AT A, f5HEELTHMZAE (T cell
receptor; TCR) 5CD40% T W [F1E F iR B0 B ks Eg
21 Ff R0 B SR 20 i 43 4 T 4H A 2 12 Cinterleukin-12,
IL-12) FFEF=4A TP Ky (interferon y, IFN-y) , #ifi
PE BRI R T A, SRR Meb g AE

TETBMAR LR, MM a2t e s 22 00 2
fER . BREBRIEN—MIEMNE IS, AR
T IR 1 1 (5 5 08 B VS N 5 40 BN - - D- R A RR 2 1
(N-methyl-D-aspartate receptor, NMDA) , S5 #EH;
A E S, K0 B @ E N ARl
1% (0 5 R AE TBMUR o i A 1 A AR M A e 2, A ™
VIER IR AANMDASZ AR AN, IR A P e 451475 5
HAECSFRTHEK TS5 TBME AL 3 2 IEAH .

HAT, SCTMTBAIEHLEIBT FEE A7 AL —E R PR YE,
NARCSFXEASRE, BRI 1 AH KA FE It — 22T e

. TMBIGKZ T

TBMIG R R I 2 9 i« i DL R o ol i ik 45 A
B E RGUER, CSFRE A8 5 H B DL 2461,
OE1HmE: @AgiT4Ch (100~5000 x 10%L, #sr
BT > 1000 x 10°/L; @FEAMIFmEI~2 g/L, m#
Ai%10~29 g/L; @FF < 2.24 mmol/L, /35 BB & & 7]
B, @AM KZACT IERME. RIERITTBMIZ ik
FES WP EE SR 4 (20199 EH XA &
Gieowie TR ) MY OMtbL S E M B TR YT 1

WIGPAYE: RS Z W 5 12 Wk H 55T, I PR H R
KRG WL ZEGE L WA ShiE . R PR
i BUUIRE UL, 45 CSFRRmMEZE IR E, 7w
I3z

() WAL

LW TBM 1 4 bR 598 2 CSFRE 75 W) WMeb!"™™), SR
B R BURME AR TR, LIRS0 SR ok
IRAEREAT RI2 W, SBOURITIER. T3 —MilmAK iz
JS2 Y R 95 JE S A 5 i AR URRAT T i, A DI B M AR
&, N10%~15%""; —TiMeta/} HT &~, TBME#HCSF
PUBRFF BRI 7Y R BB 8%, 3k aght s ik 5 i 90 % [
TBM A REHCI IR . 55 78 AR v UK T CSFHhMtb 3,
&, M TBME# CSFHMtb# & — K T100~1 000 CFU/
ml, HEH0".

Gy TR AR D R H I R R B Tz 9
SR 7, I A R 1 B A I C SF A AR i B 4 21
PRASH MO A IR 8 e B, LS 4 H B Mitb/
FAE it 25 % B P 3 AL 0 Cautomated real-time nucleic
acid amplification test for Mycobacterium tuberculosis and
Rifampicin resistance, Xpert MTB/RIF) ZiMtb/F|4
i 245 77 TR M RS T+ R (automated real-time nucleic
acid amplification test for Mycobacterium tuberculosis and
Rifampicin resistance ultra version, Xpert MTB/RIF Ultra)
A B PR

1. Xpert MTB/RIFE{ Xpert MTB/RIF Ultra: R4 it 7 2
A 41 (World Health Organization, WHO) #E#PY, #il
1§ Fl Xpert MTB/RIFE{Xpert MTB/RIF Ultraf A 5EMtb
LB RIWIGERI, AT R T S A M aE U B (polymerase
chain reaction, PCR) XIMtb A | 4& i 2 (19 4% B2 i3t 47
P, BURE R BRAERE UL B 24 . Hueda-
Zavaleta52I5f SEALIN 6 4% 5 & CSFREATRAWT 0 7T, 40051
B CSFARA JE A0 HiMtb,  HH197.5% (3941) TBME
# Xpert MTB/RIFSUltraff U 5 BH 1, 170 335 7% A BT R AT 1
WA PER S HICN27.5% (1161 FI10.0% 46D : 5
— T TP A R A KRR (Mycobacterium growth
indicator tube, MGIT) HiFf{E NS HEFRHEX 654 CSFAEA
HAT T, 455 B Xpert MTB/RIFBURNE: 7983.33%, 45
PH96.23%, SMGITH; 77— 5 1E1£93.85%.

2. mHEEMPREAR: OFEERFA AP

(metagenomic next-generation sequencing, mNGS) . #E[7]
T—ARMF (targeted next-generation sequencing, tNGS)
FGRALIFF o

mNGSKHI BEAL 51 P00 38 A% ) Bt AT 5, ad i i g
16 EDNARSE E S AR ERMAEY), JUHLRERS i Xpert Ultra
SRR IR IR, FCE I MR T 12 7 o B P ok R
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JE P LinZEP N IR 2 2 R TBMUEE & CSFHEAT 04T,
mNGS UM . e e PHVETE L BA 2 T e A v
THEESY I NT78.57% 100%+ 100%. 66.67%H185%, S5k
BT, mNGSEURME (78.57%) R&E&E TR Y0
(0%) « YHER;FE (0%) « PCR (60%) FlXpert MTB/
RIF (14.29%) . —HZEFESHPER, mNGSZHTBM
5 SV AU 43 T 99% F162%, T Y B 407 1) S AN
H S K U

tNGS4i& [ HLFMPCRY 5 mod W P HeoR, @it
RS E R H AR X A, A k> T AN R 5
BRI TH0, KA (R 450 2224 hAE A, HBRAR 7RG
JR AR A iR 2 4 A% I D T LA R, AT £
YL Z 2 I Zi v, IR AT S MTBC H 2 Fiirf 25 5
RS0, SRTTT,  H AT X CSFHEATONG ST 24 14 46 A BR T4
WHER SN TBMEH, HAECSFREA R 2 WU RIS
SRS, A RRE— b ol DAR @ FEAECSFAE D B FEAR 1)
ig[ﬂl‘?]o

YKL 2 38 A A% 2 73 2 I oK L 19 L
AL R . KK P E =R F A, 5 AR
FPAHLE B CHRPCRY 1Y . B RGfEH & Rei il &2 2 B A
AR IALY . — TNt 64491 BE AU TBM & 3 CSF 4T i
PURRGL i Fr BB, RE 771 F0 Xpert MTB/RIFHUEE 4>
A% R113.33%, T GKFLIFH AR L 2]77.78%,
BA BE RS,

3. HEGIEA Fofl— 28 4 T W) R Oy 25 IEAE AR AL
o, RS TTBMIGIR W . B4 SR
(loop mediated isothermal amplification, LAMP) &%}t
Mtb#LFE R (W11S6110. MPB64. rpoB. devRAlIsdaA)
IR Ty MDNAR R A, HARMNEER. ik
fe {0 A0 RS i, BB T 285 Mittal
LB 23961 BEAUTBM 4 HICSFREAREATII T, 453 EoR
LAMP. Xpert Ultrat&illl. 5389, PrERY ik A FHIEZ 5
FIN16.73% (401D . 20.08% (48%1]) « 5.02% (124> F1
4.18% C10f1) , 124055 FRFHIEAE A HLAMP M Xpert Ultra
KM BB (100%) , HR5FRAHEL, LAMPA I JEHL
WA HERPE, H 23 TAERHIE (receiver operating
characteristic, ROC) [1£E 43 #TiE SELAMPAT Il B A7 235 1
SWiaaE, JLBUBRMERRE R A 100%M187.66% . ZF
5 E PR Mtb i 2 DNA J7 75465 189451 58 TBM & # CSF
HATHEF, 4R WRHBURMEN50.4%, B m TR
(8.7%) FiXpert MTB/RIFi%: (15.7%) o LiZEP Ry
PCRAGIN 101 BIHIV F #E TBM % CSFEIUIS6110J7 51, sk
PEI%70%, 18T Xpertik (30%) . Sehgal 5 Ui Fl2E bt
JRPCR (Pab PCR) il /7 iA2WiTBM, HEUHRM:N82%,
fEF1S6110 PCR (74%) , PiFHPCRALMIL) & 2500 T 5537

P (14%) o ATSEDTE I R AR () B 6 [E] SC T A
(clustered regularly interspaced short palindromic repeats,
CRISPR) i ARX27FITBM & FH HEATHG I, HBUEME A
73%, LT Xpert (54%) FIRGFRE (25%) o (HIXEET7yk
AT 5 B KRS 58 HEAT 3R IE

(=) fepeshaill

BT CSFIf 2 A G AR B R C )2 B F IR,
(R SR R AT A A AL

L y-THFERAL (interferon-gamma release assay,
IGRA) : IGRAE A M 250 2 T 4H i X Mtb s S 24 47 Ji ol
WA IFN-yIZ W TB,  H R H T TBMIZ Wi i Boss v Aes
S NT6%AN88%, (H T — 58 E CSFAEA LLIRIE 2 1%
20 B, HL45 A7 7 8 PR P R 1 o] /RS, TPN-y
RO 4095 B VRS (interferon-gamma ultrasensitive rapid
immuno-suspension assay, IRISA-TB) A B4 £ 1A N
RFBELITEN-y7K -, T S E R Randall 25 ¢
EIRIRISA-TBXI fi12 N TBM 3 I U N 76%, 2=
FXpert Ultraf& il (25%) , WiE4F R ML (£4990%)

2. IR E M EEE (adenosine deaminase, ADA) : ADA
R — PR Tibk 20 BB B, /KT v S R % Mitb
HIAN IR g% R s CSF-ADARSIZ — Rl . 25, Jifd
B R B35 2 05, B 2 M T TBMIZ W, i 1 — 15
LR HEIR, CSF-ADATT 5 TBMIfi2 2 . 35 M1 ¢,
HI =T TBMS W BOUsME « R  o BE T00  0 BH 2E
TR 73 5 984.5% 88.1%- 61.8%H196.1%; 4CSF-ADA
I S > 10 TU/L, A48 % A TBM. Handa®5"%} £ Ff
CNSERHIT L KI, CSF-ADA/KFTI &3 TBMERF, 7E
TR A M« AR AT L I TR K U O R A
973 S5 AR CNSFE I HH B T L2 21 m] BRI 8 4 BRE AR A 2 1)
TBMiZ Wik b o 5 5 iE e, iR g i v B 9RiE
FIPCRETI, FE48 N 9 vT e A & H A CNS I, Houtb
W 7CCSF-ADAIR FHERME ( =22 1U/L) . HETHMIES —
CSF-ADAIG S, RS A2 B TBM 5 3547 25 4 4 W .

3. BT R H 5 Sk (lipoarabinomannan, LAM) :
LAMZ —Fhiif #bE g, 776 TMbdifsE R, HAENei%
JR AR SR, AE Mt I G S 1) Fh AR 5 T IR B i 10 24 T
ARG AT, LA RIELAMA I Bz B
QuinnZE™I%} 1014 58 L TBM 8% CSFHEAT I, B 97 27
Fuji-LAMPBUE M N52%, 5 Xpert Ultrat& ] (55%) AHIT;
EASHTH, Fuji-LAMBUEME (50%) 3% & T Alere-
LAM (14%) ; EMAEERRZ, E430] 1 NIETBMEH
o1, Fuji-LAMIEGRHEFRTBM 4241, %551 598%, I
RAIFHHERRIZ I RE Ty . — T3 M R CSF LAMIZ I
TBM FIRURE FIRE 5 43 31 M0.44%F10.89%, B LA I JE
ARG SE, T EURIR N A R .
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4. RS VEA M T4, AERR A R T R T
TBMIA B IS T . — IR i 0%, 5 IECONSIE S
XHRAEAAH L, TBMAE#HCSFHIFN-y. IL-12p40. IL-17F.
IL-1B. IL-2. IL-4. IL-6. IL-8. A[VAMEAZIRAN 2%
& (soluble interleukin-2 receptor, sIL-2R) . FE{bLAEK A
B (transforming growth factor beta, TGF-B) . TGF-B1#l
TNF-of # T 7: SAETBMAEE ML, TBMEZIEN-y.
IL-13F1sIL-2R T}, MIL-12p70. IL-15. IL-1324K55 5055
(interleukin-1 receptor antagonist, IL-1Ra) . IL-5. IL-7.
TL-9FN ] 5 14 IR S48 JE A 752 755 (soluble tumor necrosis
factor receptor 55, sTNFR55) F#{k; HIVIHMETBME
IFN-y. IL-10. IL-12p70F1IL-5/K X FHIVEA B, (H
IL-1B. TNF-ofiIL-2/K V7t 5.

(=) LWibric Wi i e 7

HATTBMM 2 %% AR R 5 RIR, Lahiig et
W AR R s, (HEUR RS HAEIN K Ry 1
FOR BRI i T BUBE AN 20, H AR B AR
Bt RERNRE, ERRIEAL. Nt FRTBM
ZWibR B4, T CSFAEHAR I VbR S MAEIAT
G HITAT -

1. B3 % HuynhZD @ RNAM F 73 4R T
I SRR S R R 3 (dual specificity phosphatase 3,
DUSP3) . B[R4 4 15 (guanylate-binding protein
5, GBP5) M & /RFEFEF2 (Kriippel-like factor 2,
KLF2) 1 12 KR ILRER X 70 TBM 5 H A CNS &Gy, 45
R E/RTBME#GBPS® L Lif, 1MiDUSP3MKLF2/KFE
ZE 5, GBPSHAMIZWITBMALRE R 4F. Pan% @ itk 51
HORXSTBM 5 25 12 J J1EE 28 B 4 J3 5ok HR N &0 ) Ul e CSF
AL AT 2 B A5 /NRNA  (miRNA)D B 58 KB,
miR-126-3p. miR-130a-3p. miR-151a-3pFfImiR-199a-5p7E
TBMHRIAG R EZER, 4MmiRNARL A 2 B TBM UK
PERRE 5 7359 7990.6%4186.7% -

2. BARHS: LT TBMHE A CSFE (i 4 50 7t ¢
Ay S R SOl A A U R 6 B AR SR .
KatariaZ: " 78 R ILAE A VUM R S-IG %A A B (arachidonate
5-lipoxygenase, ALOXS5) T {ENTBMI ¥ 1E 2 Wik
B OuECORH ) & 5 A7 A 2 A X 5 40 5% i B A i
Hi R (isobaric tags for relative and absolute quantitation
labelling, iTRAQ) MM TBMEZECSFE M £ 7K
ik, OMERKEEAETBMAL, RIFIRED2A Kl
(prostaglandin D2 synthase, PTGDS) . #545 &5 E A1
(calsyntenin-1, CLSTNI1) FIS1004545 4 & A8 (S100
calcium-binding protein A8, S100A8) AETBM M H £
Al EREERIR BT T A T-201 54 [ FE R HTITRAQ
HARKMAR I, CSFH#h &L K AKE TFEE 2 (neural

epidermal growth factor-like like protein 2, NELL2) FlZk
fig# B (apolipoprotein B, ApoB) A {EATBMiZ ik
EAEYIRR BT Y, RRESI R BN, BELY B L
(superoxide dismutase, SOD) . #HIEEELE A (retino-1
binding protein, RBP) /%38 kDa#fi/li# H (38-kilodalton
glycolipoprotein, 38 kDa GLP) 1 BE{E ATBMIZ Wil fi% ik
FrREY): BRI TBMER # CSFR k& FiAE Fif1
UL B E A BT R, Rk BIHE AU, RIXT
WE AP, Ha Rl — P,

3. RUHALY: Tomalka®5 W 78 K B TBM i 4 CSF 4
i G DR - 5 R R R 7L TR AN PR B AE Ao g R AR A
KT RIEA G, T 2 R A0 A HE R 7K ST B A0 A O .
PariharS 4R I8 T 3 T A B LR ('H nuclear magnetic
resonance, 'H-NMR) R 22~ 7E TBMZ Wi ip ELAG 1 75
FIt e, CSFAUETA 74 %5 5 th 11 A e 3% [X /) TBMZH
SRR 2 A, Hh AR, AER. WAR. K
TR 2-BEER TR PRAMNLE KRAETBMA B
Rk B, TIATENE . FORE. S AR ) 2 R
fEEB

25 b, CSFHl%4 RYETBMIZ Wil 70 ik T 14 B,
Y A T — 2P I E HAE TBMIZ W A4 -

(U G 2EAETBMIZ W 1 )3 F 3t

1. BEHHREE (magnetic resonance imaging, MRI) :
MRIZTBM 2 Wi FIBE U i) E ik ke & 774k, L2 BRI
A 5 R b R ISR AL . R BE AR K DA R S AR T
— IR TH BT TN A T IR UK B R (diffusion tensor
imaging, DTD) FECNS&ZE % HIIG RN AR, 5 BT
HEAHAH L, CNSZ A% 85 UM 22 o 5T £ 48 SR % 7] S 8
¥ (fractional anisotropy, FA) & RK; LA g
SRAG T AL O X R ILFA B3 PG, RN eSS MR .
Ma 5B 2 i O MRIEUR 27T R FE VAl AR 2 22471
WEAIRZE 23] (deep learning, DL) Zy#IHA, TR
TBM 5 J: JEG it ) 2 e 1 2502

2. NTA#E (artificial intelligence, AID) : BTN
FONENE R, TRV RS R B F AR RS — R
AR . ST TR W], B H SURORE ) A W 75 5 S A LS
Wr BARE & T4 %, BAE AR R T aAI vE, Af
FAFTBRGHBIZHI . HAl, AICHIL R A FTBMEICT
WIEART VR TT 5 S AN B 5 0 M G I 2 1) S 2
I EEE LSS ThRE, TETBMIZ W BRI 5218 2%
AUBURFE, $RFHIZWIERATE, B> N, S
51 = P LRI R

=. TBMHJEIT

(—) HIREGEH Ik 2567

1. —43R97: HEITBME:ZRYT 7 RIS R4 1%
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WP R, SRR AT 2 7B, #EWHOX TBM
BITEW, —&RIRT NN AR 2, B
SMHME (Isoniazid, INH, H) . Fl#E*F (Rifampicin,
RFP, R) . MtHEEL% (Pyrazinamide, Z) F % T
(Ethambutol, E) , ##HINHIIRFPIAIT AL F104H
(2HRZE/10HR) "*\. f1 T Zi#)%F CNST& % A IR AN 25 14
PRI, DURTBMIASTIN A HETTRER, &% K
ARRRBL, BEKAEZE, FRURT R, INHE
BA R b s s, A EMEZE R, HZITE
N-L #2102 (N-Acetyltransferase 2, NAT2) BuG 41
LEFW, FkE DR 25657 TBMAS — € it IS B
J7R b — RIS AR A e R R 2 R
o 57 B BELAG 245 ) I CNSAL 3, 3 B TBMIAYT B 2% BAURAS
f, FEHEFRERSG LI, D IRCSFHINGZH 2 ik
BB AR AIRTT IR,

2. M 25 85 %697 R T 45 4% 2. WHO R Tt £ 24
25 (multidrug-resistant tuberculosis, MDR-TB) & 4
i 2458 (rifampicin-resistant tuberculosis, RR-TB) [
TBMiAYT, SRifA T LW BUR IR v1E T, ks
L o 65 388 3 1 R A I 24 DR TT ) R CNS IS
PR R0 22 BRI B BTG YD B AR R e ) AR
CSFiBiZE % 1] 1480%~100%, — T TBMBHHLX B A I 56
IR, FIIR MR B LA F RS AR SR VR A A LA
3N A2 R RankinE R HH B NS, HARRHEK
AR, BEAE DA Z AV R, B R v
FIREMe LR A, SUEFF . 2 Z R DLk kAN by
LR YT 2 N T IR . &L B R R
PE, HSURRE ST MR, CSFAMRBEAR, (HIESIG/
O B 2 A TR s IR 22 SR 10 R i 52 4
HaRvide, fewe) 2 mrmd gl ki, CSFBERAIA
80%~100%, TBMH# CSFrh 254k i Ha " Uik wEnk
FEAE NI R, S5 Shid e se Xawey, T i
EERIRTT, B ILAEN AbES L R T s Z sy R T
Je S HACH =R H I AT 2, MICIR YT AN A A% A Ok
Hdf, HAECNSI 25 254205 T, 4 T3 a8 K T8 76 U
e AT X FONSZMIRIT T R, REHE T
FUUENSE, I T 20234 X 045 % 25 U 1 VR
17T 5 RE B CSFAG PR RRRE, 7] # Fik o 5 A
TR N N A TR T ONS IR B 7 7Y,

3. EIRIT: KT HERTECNSIE YR TR, H#l
AT 56 2 1) 4 B L FH B B2 0 W 3k v 35 50 AR A T I DR
R, AR RT . WHORR R %, TBME & EIRIT
) 247 8K FA BOR Je A e~ 8, IR iZHim /b 1
UGS IR TT HEA L R I B 52 0 B BRI T I B, A
B PR R R NIRR ORI EAC. R, MR T

HIVE& FHTBM & AL A7 3R 55 M A A s — TR AT X R
B doR, HEEK R BG ST AT HIV & I TBM G [ 42 473K
B HAIR B ST, RGBT

(=) BANVESRIT

PUEE % 8 RSB IT R TBMIRIT Tz —, 2
VInT EAEAE TR AL, IR B AR, B SRS
AR, [ A KRR B b /b 5 R 7 i 4 B F 250 SR A
BT, T AT B I R 1954468, 4 o LAY v S
B B o T R i Rk 77, b R, BRI A
BIEE, P SE R RO B . K, oG R
SKURE S MBI K AR R S CNSHER s Bl Rz o iR
M PEF T O BE R, (R FRAREL. PRI B A AR
KT INHAT T RS, A R R B
W, 50~200 mg/ik; TEIRIT TBME A ZE 18 M v N INH
0.1 g/, 1~2%/ B, JTFETT R CNSE [ 5T K pil s o 3
fHoidE, —TiMeta M BoR, 544 0 AR SR ke
SHUEEAZ 25 AI L, B BTN £ Hh 28 KA 89 N 33 5 m R
Wb RIEFE R BTG, RAIRERS TR A, F
I e R PR BE IR D TR A RSO SR, S5 A A v 5
A RS0 R R R FL P R e R R
18, w097 I R AR HEAG, V8IT 07 BRI A IR, &
RIE ZiE RTINS 25 7 7N s AR B, PR T N
TS AR PRI R o

(=) 4MFhaIT

TBM i 35 % FF & B AR RO K i, 245 B 97 6
ROy, AT R HAh LT A i ik = AR 51 (external
ventricular drainage; EVD) . 5 =% &% (endoscopic
third ventriculostomy, ETV) Bk % -8 1 75 R AR
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