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Abstract

Brain injury is one of the common clinical emergencies, mainly caused by external violent injuries,
such as falling from high altitude, traffic accidents, severe impact of foreign objects, etc. It has high
disability rate and high fatality rate. In hypoxic state, hypoxemia and hypotension occur, which have
a great adverse effect on the daily life of the patient, and also bring a heavy burden to the family and
society. Monitoring and management of intracranial pressure Intracranial pressure (ICP) and partial
pressure of brain tissue oxygen (PbtO:) can significantly reduce the mortality of patients with trau-
matic brain injury. The concept of ICP as an indicator of intracranial compliance is based on the
theory proposed by Monroe and Kellie centuries ago, and the combination of ICP combined with
PbtO; monitoring-guided therapy is believed to improve traumatic brain injury compared with
standard intracranial pressure-guided therapy (Traumatic brain injury, TBI) patients’ prognosis.
This article will review the clinical significance and prospects of ICP combined with PbtO, moni-
toring in the treatment of TBI patients.
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1. 5P A5
1.1. ICP BY¥GA

P P9 250 A M AL ZRR L AR P gl AT D P s B A R s g T P NP A
79 10~15 mmHg, 3¢ [ kMG 5L G 2 (BTF) I, 24 55 R MU 451473 583 (10 19 4 s 1R 208 751 >20 mmHg I
R £ M 00 5 - TR REAT PR R (RSB [1] 0 ICP T M 13 0 S8 i AL M fE R N 2R, 7E3R
JYIAIE], T BN X ICP MM, S E TS [2]. RN TPy i R i S & A A A R B O A AL
i, ZIXPCER Al S FEIS I, S A i P R BRI AR SR A e 45 405

1.2. ICP MM 1&

KT ICP WM IEPRANE, B P8 — BEAEFHRAGUE R 22 UEHE . @ 1d Cochrane Library. PubMed.
Embase. /577 #l CNKI 553617 T &Gk R, FEAERF @A AT 00T, IRBUEE AR5, DR
J&i ~ AEBER AR SC I AORE , 35 6 T EEAL R iR 56 (880 1)1 12 TN F1IHHF 7T(12,606 f5). L35 b K B »
ICP MWl ] A 5 B AIC L it R AL XU 32, BRI DO Re s o X KB %6, B TS - R, 3 ICP s Ul
FIFIRIT X BEREIE T2 Ml AL . HUARIR A AN B I 1) 06 8 35 3 L [3] [4]

S [E o A 2 4 2 FE rd WA BE T TBI J& ICP Wl (& NRE[S] - TBI A& M3 5 i Wz —
Ak R A I M B TS ZE OGN 2R . R MR L FE AN M B 5 «  AE A I v ek g,
W 5 o 4L 2 G, P 2 ) Y A R S TR (6] ICP 3 A A 45 i B 47 B P 40 4 4 U ) 3
F, SRR E TBI S0 ICP WS, 4k 1 i 453 13 1 2 B2 B o S (1 6 i Dy 2 28 P A 45343 5 114
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ICP WS AL T 1 L, FFHEH B ICP [ 1577 S St B 2 T RE (54 4 B B I [ 7]
1.3. ICP M3mi& %%

AT PR L B ok i i s S0 7 B T 43 D9 0 P P e M 00 0 DI 80 9 P Py s B 0 PR e o T R A P
B & pmit, (E[RIN L 2% A fa e, 17 i 3 AR AR BE R /N, FRRREZD, (H L HERA AN a0 w5 £,
G, 30 JUARESRAG G N e MR 22 AT KB A3 R R AR 25 EAT i 0 AR 2R IR R

H A AR _ErT T ICP WS & F AR A, (R 2] ICP WA I brE. 1) #7130
FEINZE 0 25 100 mm RA:Z 18], 2) HASEER A+£2 mm 7KAE, JEHE N 0 & 20 mm 5K4E; 3) #£ 20~100 mm
I JVER P, SR ARVFRZE Hg M oA+10% [8].

1.3.1. R ICP I

1) WENESRNZEE

BT AR T B AR (1 ICP IR 5 2 A2 NPT A S S0 () AR T, X B 4 A R ——
TR BH ) [ S 1 2% BCR R AF BT 115045 . J64F 1% 4%, 41 Camino ICP Monitor (32 B P M5 =2 i
#) Township ] Integra Life Sciences)i@id a4l e e 219 (1) ] B 581 - ICP E AR (2 R A28 T,
SHHCTREE )25 44 0 ICP fl . 4B IR th T ICP AL AR IR, PR A ARk, Fk e EE
ICP {E[7]o Wiz Py miAE B P8 BB E, & — N EEW B RA IR . Fi, Z53EAR 2
PR A B 2 0, AEAT SR 0 5 0 A DTS () b, AR A LA 7 AT o IZ AR
i % B & 51 (External ventricular drain, EVD)$AR[9]. 144 EVD B J7i258 & 2l R sk fLi%, 12
MRAEARZ SMBHEE A Nl n] DGR ARAT B, o R0 i 2 5058 = = 2 1 e e i 2 P
B EVD VIR B R PE R TSR, R hnitE, RO R R D B AN L ARE BRI

2) HfBRATTR

BEE P2 IR R AL R R B R e o V2 MRHIALE, QSR A R A ARIASE 5SS i) R DA K% ek oA
FET s e DA \CP o Hh i [R5 Ao L D T B AN B A A i S S i, R AR Al K i J 3 B 2%,
WS PN ST Pk BRI B . R RS S = P 6 B A R KA G [10]. 5 EVD #HLEL, EfITE S
THAE, AR ZBEERPIEm . A, TTRARE RGBS, B B AT TR EEER
B, nl b iR R, L ER Z R R AEF N T EVD SRS R .

1.3.2. JERAME ICP KA

Jo O A P 0 R A AR A AT BN AE R I BT, AR /ADIERR b, X RO RT AT, FF H AT DU
G B MRV G SE I RRE o BT HAF TR IS S UG AR FS W TR I, (23 T 2 Ml 5 21 K &,
XEETTVE O 2T, DEBURIE N SR R AN . AP BRI, SRR . SRS
B BRI, i e, M. JELsheit. BEALIE. BTXUE 7M. s . S Rk ER
PG5 R I L LA B T TR 22 16 ICP YA S5 2 R R M ICP I Sems . BRARNS UL R, JER AN ICP 54
IXNAEREA R BE B AT, A e VR, JF B E T B (B [11].  HEAT SRR B (1 A mohe A PR 1,
DM 2 B WPz as . Bl wt s e dt 7 IR 1ICP WM AR R g, BIHZE T UUEUR A
ICP W IH AT T 33k — 25 (R AR UE B S FR[12] [13]

2. ARSI
2.1. AT N ARSI
I LRI (P LA e T R =R, B A S B T AT 1CP I £ P ok
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FIIE, Ao R A AT I 5 2 (14 o P S S0 5 R AR AE R 5 ) L1, 2 TBI S A R TS B T A 5[ 15]
PbtO, i I T DASIZ i H 28 5 2 IR 2 24 B o, 2 % I A AR JEL 300 (A8 v e ) A 3L, gk i . ik
HPEE SRR AR S5 AF DG I RCRE LR LA i A rr s Rk A B B AR i i A TR A () AR [16] [17]
FEINN, WiZHZI% %) (partial pressure of brain tissue oxygen, PbtO,) s Il 7] LAZE ICP Fh 2 Bk il He i
VETERRRG, AT R S B HH KRG [ 3l 5 Th RE B4 S [18] .

PbtO, 55 ICP AHEL, X 20 i {9 (A N 3R B RE B vy, X2 R ICP ANRE 78 73 ) SRR i 8L A IR,
Sl 2 A R VAR I R, A A R I R R A DR A4 e 483 0 P R 4 e G
ARG BRAS I, HEE ICP AN, (H 2 MR 2V A AR A2 BR[19] [20] [21]. SEEF, BAMEE > ES
S A A B G AR DG BT DR E K I R AR B K S S, 1ICP ANt PbtO, 1T DATE L F vl ini 2H 21
RUPIRES R RE E[22] [23].

2.2. [MAREEMAMNE

2 TN P T3 R AT (R 72 R B PbtO, 56 ICP M 51 SR 7 4L B0 T 2 K - 2k 1CP Wl
SUFHEITA . IR, NSV I S R MR 25 4, 7T CARRAIC TBI A8 I BE At T 3 [24] . BFAT
LA PO, W IAIET X PotO, a7 vl 38 3ot i/ i S A8 & A/ AN B I 1) 4k MR I3 405 (R R st 1), st 28
PR TS A A7 238 [25] [26]. MEAh McCarthy 25 NI, 76 3 NAJE, MHAEIHRER S 127].
BiE, S5{UE% ICP W5 S FIRITIEF ML, PbtO, B4 ICP W5 S R T I B e i S N
A B2 I BRI AL < AR A o 1] 4 8 ek D [28] 0 3 T Al S AAUTR T3 0 T 1CU A Bt b T AU L@ A< B[]
KRR L, 1CP + PbtO, JAYTZH7E 6 A H B i SRS 98D, FET-RFEG, M TRETIE B3 [29] [30].

2.3. PLAASF NG X

IEHACAK, 1] s B M 4 Bl AT s EERE B2 IR L ARG A 22 £t F 0 AR R AT I 2 2R 4 e I
T B R R AR B, 0T DA KO 7 o VP B TR D BEIR A o 00 Pk S VR R M ) AR
M 759 AELASL T e 0 AN A % ] P e Pk I SR P, DD e s R i 480 R R [3 1] o IR b P () i
A ZVE oy M 732 A B R RSB T ARSI IR A o i 2H 23 S 0 00 514 Ak 2 4 N ki 2L 21
[32] [33]. WILAYERFNMSE £ 3.5 JE K A4 N Mo 4025 >R s 00 J 0 o 4 70 I o 12 Mk 00 i s 00 2 0 A s b 1 40
S, BTERRMEASNMTESR, DARSBOIG R A e iy T SRg . RSk UL, SZEAGN TBI S RS2 A
AU NI [34] 0 X B8 HBFIEH CLLHE4T T ICP M, PotO, 3Rk (IR /& 345348 SR I7 1S B I YMEFS -
TE BN 2H 2R I 7 i — B AR AZ O6vE,  Hrh T 20 4t 46 i (near-infrared spectroscopy, NIRS)i iz il
2 10 42 AL A1 B 1R R £ B VR B, AT SR A i 2L 2L (L ¥ 45 S [35] [36] . MHLERA I Fi &
FAEIR, NIRS MR HMET BA KRS, MARRBURILN B iA G i R [37]. FTUURER 2
Tl W U A S 1 7 3, ARG P 2L 2 4 5k 7 S D R A 4 b HE[38]

2.4. FREAAS IS BRSIE

i 22 S R IR F C A ARAE T KA =14, BHRTMAE RIGIT S S BE. S — D,
WHAEATR I 28 mmHg 1F 4 BIE 2 15 56 R aF Bk v 73 (GCS) A% R i 5 U5 1 73 (GOS) A 5% . 4
FFEF PbtO, 7K=Ll 28 mmHg FOREFFE %7K 1] B35 tH B /B2 7 45 A (1) GCS F GOS. %R ARZH UE A ,
TEMI R G I fE 8K PbtO, /K F4fi ¢ T 28 mmHg 1535 1) GCS Al GOS #14 B3 [4] [39]
IEAh, R RSO T NEE D, (EAZ NI i s A 5 ) AL o T R S ik ] i 52 B K [40] o 573 Ab— T3
WERIRIE, TBI HE1 PbtO, fi/NMR1E A 19 mmHg, H#EH PbtO, > 33 mmHg 5>45 mmHg I 45 Al i 2
AP i FE K [41] [42] 6 AN[E] rhCe ¥k o 2H 23 8 e 0 5 5 1) BB IEAT 19T, 451 T 28 mmHg (12 % 3,
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(ERANF A AR SRS KA [ 7 R FE R R A AR SR I T8 BT 5 20— 2 L1k [43] [44]
2.5. FN4H4R S M Y & R AE

AL I A& AR S ICP I A TG RAIEAR B, 5T iR AR B, N RAE AT BEXT SV A T
ELARIRN, A s 2R 5K 7 (PBtO) Ml S SIAIFUR O 3% ICP I —Fforh 78 MEIN B, 22
T A ™ E KM AHE[30]. TBI B iy CAE Ry b 48 A VE 100, gk 8 VEAR i B A sk 4, P A
S VP AR N 48 Al BB [37] [45). W TUR IR E A 5200 5 KR LR WA AT RE R ZE I R il [46] - %
PbtO, & Jf ICP Tt WA i F 2t — D 1, TP B ARl s B A I 2l 45
IR ET AR, WAL ES N ICU 15T TBI BF THMILLia T 7 R EE T A[47].

3. GRERE

SR, PHtO, M5 1CP MDA S 5 LA A A ICP I, R s/ Bt Pl g 475 £ 2 IR AT 2%,
s TR, AR RGO AN AT R B DT . BEE BRI — P kg, ICP Bk PbtO,
ML F3E B ) b L P 5 05 SR B RRGE =R, N BRI T SR R BEE 2 32 7k
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