HEEKEE 2% 2019; 15(2)

—HR

;E-llﬂ":l

71

SHERAME DR RE & G

B ]

BEIH AT

AARER KRR B R A 7E R R PR 225
H AR A g i e s BE B > 7 —

Pathophysiology and Treatment of Traumatic Brain Injury

Shoji Yokobori and Hiroyuki Yokota
Department of Emergency and Critical Care Medicine, Nippon Medical School, Tokyo, Japan

Abstract

Despite extensive research, the prognosis for patients with severe traumatic brain injury

(TBI) remains poor. TBI is the leading cause of mortality and morbidity in young adults

worldwide, so it is also a major health and socioeconomic problem. The most important factor

determining prognosis is the severity of the primary brain injury, but if the primary injury

leads to delayed secondary brain damage, this also combines to determine outcome. A key

strategy in TBI treatment should, therefore, be surgical management of the injury and

intensive care to prevent additional secondary brain injury. To achieve optimal and seamless

care for patients with TBI, clinicians need an adequate understanding of the pathophysiology

and mechanisms of TBI, and a universal strategy for its treatment must be established. This

paper focuses on the pathophysiological basis of primary and secondary brain injuries, and

discusses the indications for surgical treatment in each type of TBIL

(AARERRFE SRR 2019; 15: 71-79)
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W T WY - IRBRAE L, b BRI o4 AL
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FHERAME D ESEESZM & LTIy 9 AT — - a—
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BRI & > THEICHIE 2B 5N 5 R D D
5. DUFICHEE - BOETERIME O ERE L 20
SHLE A B2 5.
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DIEEDTRETH 2WENDOZZIRHOOLND. F
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RGO BNZEEE L THZN R D DIE R,
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sports concussion assessment tool (SCAT) &I
NDHEHY = VAHERI N TS, (2016 EEXVY ¥
TITh N EERA R — Y iR X T, B5RTH D
SCATS B EHE I N TWwBY 2o Ty “RED
FLAGS” £ LTI TWD, TrlodERE
D7GE L, BHEPORAICAR— Y B, HEEh
HRETHAHEINTNVES,

(RED FLAGS] 88, Wit #f5efe, wakbed
B, SEIBE, WU OEBRERE, AR, mE
MRBE, B & BRI LA, EEN
FEASHE L WIS A DD A IR & AR S
WIHTH 5.

AR=YHINIREE RS Lz & &1, Bfieiiy
B3 I8 5. F2HRICERD S BT
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REHEENHERT LI LD LN TWAS.

2) &h v FA 8T MEGR

second impact syndrome (SIS) 1984 4£1Z Saunders
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o] H O SFRIME & B, BN 2 iERZ 27295 0
LEFZINTVS, ORI ZREBIIMEAIET LW
7%, vasoparalysis (12 & % & b2 2MWMIERE,
HWIE 1 H ok CEM MM e L, 20
H O % 20 T & S IZHm ) 2 i i % k2 5757
DIFERFER SN TV 5.

SISIEHAE, FFMICZoORENBHINTES
T, BWAE LTI LTy, JREBICDOWT D
kg d 5. L LSISOFEENRE ) ThHh,
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MR 2 AL )MTIEIFEETHL. T2k
Y RA YR POTHARIPEZETH 5.
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3) Talk and Deteriorate

A BB AMB X B AME @ 10% FEEE & b T
Wh., ZDHH 1~2HOBE TIIEBREEITELL
THEIEREBICZ 2RSS H 5. F /PSS ERIME
TY, €D 7% IZHABIERP LR EvwbiT
WBY FRICIERTREE, BHEAMIR, REEREICIE
YT & A HME OB WEREEOBEN, TORICE
WM EREEL X372 e0H 5. Tk [Talk and
Deteriorate ] &\ 9. ZORBIIE#HICL L, M
FHE R BTV RN E O #RIC L ) 2L T 572
OEBPLETH 5.

U/ IEE R PUEE R 3 %2 Ik L CTwv 5 3 b Talk
and Deteriorate DN4 1) A7 & 7% 5. BEifbizfEwv
LDEME) 2RO BEEML, 7—7 71 »% DOAC
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(EEROPERE) ONREBZEDIEZ Tnd. K2
WCHARBETIME T — 730 27 2015 26D F— % &R
FTEIIZ, HEEEZIRH L T2 BEDORERLD
VAZIIHFRBICEMETH L. 0L BHEEZ, -k
A GCS THEEEE L PHINTWT D AR - fal
Bl R R L7 LT, ARRFOEI CT g3/ T
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F72, BRERFICH > THLEIIS L TCT gk x
B35, BAE, £ OWEEEND L5, BiHEWHT
b 60~65 KL Lo EEH R, TV —v - EWRA
&, B, MR, RS S aiE, CT
W \Z L B EEITIRETH B

CT Fr i CHIMLR G H23H & 72 A X Bl AR S
A, 24 WM PINICHE CT g s fTWEo G %
T 5. CTHIRARTEREDNZWYETH EiEnA Y
AZIEFNC Y TIEE 2 A TR EBIRARENEE L
W,

SEEANEDEIEE : Stepwise protocol & H/(>Z

HERIME ORI E D54 F I v 7 TH B.
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2L B2 RS EICBL TR R 2 LT,
CPP # #IEICHHM Y 272012, CPPICEWE & 727
e T2 FICERL, BRENICHEFEZMLT
H70 b a—NVEHNLEILETHAS.

TR RIS MEIC L 52 70 b a— VIZH#ERLL 72
B CTHEIEIC CPP, ICP &SN E, HEN
IR ZE S 2 AL 2 ITb R WEHE 2 50,
TRTOESEFIIME O P #AUTE L7 & D5 D
B2 i 7 TCP 45 B B A A% BE 3 o R IR & 250 37
B REHE, BN TH 5.

fiik Z kxR 7 b a— VM ENRTVWE D
BHIRTH 2728, —HWICITICP Iy fu—Lvoi:
DO basic ZIEHFENFE THEIRESN, TNHFARTE W
Y, LVRBHNARE=F) 7O RFENERS R
(stepwise algorithm), BEFSHIIEHEEDSRIL SIS
BEETOa—VBHWSNS. ENLS A A K54~
Tlx Tier 0253 FTo, 4BEBEOT7TVITY XA
FERENTWAEE 22 TEYA T IKRFOTERD
HEART7a Fa—-vEfML (B3)*, ZhITiH->TH
BIRBREIC D XFIWIT 5. EOBRIZB VT ICP
A, MRAENIT OB LD FK % CT 12 THREMEIZ
F v 7L, mass effect 1t b DITFAIC L BB
RHREET AH"E F/2, #IECPP (60 mmHg) %
F32L9%95%.
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B3 & bRk
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ICP 28 20~25 mmHg 285 73 Ph Lkt w7236, £5
SUETRE 2 OISR, SR, S0, MEibE A
D EYEMALTH . F5IC, PaCO, D FEfE (>36 mHg)
RLZHEROVENEEH (R FL—=FLDT 74
T4 YT RE) ICERLLEIZS UMIEST 5. EAEH
TAME B E OB ISR e T A3 % L, W
—, Kelly 5 ® double-blinded RCT 7%, ENt X H#
E7uRT = VERBETHOICP 2 bu— )L & &
HHIFOIIEZ T > TR BY 5L, 7aRT 4 —
NVEEDIE ) D% K DIERARKF 2 d72b 00,
ICPay - VIIESLT, BHEIHHOICPIZA
B o7225, Lo L, BRHIFRICEAL TdEd %
Mol b WELTWAEY. BHOTA FI4 VIilkh
¥, & L A propofol infusion syndrome (PRIS) 7 &
ORERHICERET A LEDN DY, SHEO 7R
74— VFEGIIFICEET A L) R E Ty
5",

FERAME I BT BV F — v oS (PaCO: &
20~25 mmHg IZ # #7) 1 1991 4 @ Muizelaar & ®
RCT (2 & W 20 EREDSTRE SN, BIETIE PaCO,
2325 mmHg LT & 72 5 X 9 2l G dt it s
TWhRWS F72, Wb BRI YT 5 24
% 24 WERI DI I BIRR 2l 5 2 &, b LBifis#
LRI LA, WEAmESIE (PbtO,) X HHEHIK

BRRBANIE (Sjv0.) ZWEL, Mg %2 PP§ &
LE3NTVBY

2P - BRI LE (30 %)

ICPay e —VOHMWTHMELIIAHTH
L0 L LMl 222 LSRR A I T & ¢ 579
15~30 EAHER SN T B, F-SHHEdh L CFf
MREFR AR E SN B &, RO FTEMIZ Vv ICP 23
FATH7-OWMEZIEPMICHERET 5. Ledwith &
1%, 30 EDL LA LT PhtO2 A RICIKT T4
EIRELTEY, 30EFTOHEMBLEIET L
ENTWnBEE

BB BMENLF—3
FHHENIT YT I7A4 T 2 AMMEKT L2IRETIE, #h4R
BEBHTIEH 20D, byl 2 PRI S
H7272TH ICP 2 28L&, CPP % L& X
LI ENTEDLS LaL, WEEE NEAER
PRHLTCLE 7284, FLF—YTE L HEHT
DEIFDPHL AR, FLF—=Y0EBEHREIED %L
HoTLE)H. T, WERNLF—JIINMEO/IME
%Eﬁiﬂﬁﬁﬁﬁ)ﬂb%t {eh. WMEBORILZR 72
SRECE I R 20 BEHEE N O TR B AIE 2 S 4
T % 5 X949 WEHALE 20 cm HO P EDJFERE
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EABKE: REEEX(TCZM-JL, SERBIEK)
BEEFEEITMEMEIM (blood brain  barrier :
BBB) W4T DEET A B % H TR O K5 % i
BNICHIEALZ L THENEZ TIF2 HETH S
P, KRETIEIICT = b= VR ERAR K EL R
5. T7bAETRZ)EF— VAR ENRTWAS.
< V= b= SRR AR B TIA < K L 72 3EA
THAHH, HuEGIZLLICPay b u—VOAER)
WERLIZZET Y AR, 855813 025~1 g/
kg DR —F AL GAER I N TV B, K—F A5
W& ) 1~5 LIRS ICP K TR E 2%, 20~60
FEDOMPENRE =27 L), ZOREIL15~6 I
e < & 3N B™ 2~6 B & 12 EE G- WHE T,
MiEREF % 300~320 mOsm ¥ CTLA S5 XL ff
M3 225, RMENER, SRELBXPEREL
F 5728, 320 mOsm PL LB EA T 5 X &
ThHbH. Tz, HWEILIH D UL 55 2 B O -
ZITW, MiEF MY T A 1I55mEq/LUTFERSE L9

T 5.

FIREHAKIZ T MY AREEA 3% 205 234% £ T
DB DOPHRE SN TWBED. 75% Bk &K D F s
20% VY= b =NVDKR—=F AL LD ICPI TR
R TH o728 v ) Wb 25d 557 HIZ, BRI
B RIMEZ 2 L2 ICPL#EFE T~ v =
b= 3wz < <, BIREEK DT ) SIE A%
WHMFTE, ARITHr b Twb. 72, CPP
A S BRI LESI L LOMEND L™
—77C Cooper 5%, KIME % £ 9 BEE /MG BB ~D
75% BIKDKR—F ZAE GO ¥ 5 Vi s
E L TSI P R 2 S S o 7o i L
TWaY F72, 20% v=b+—)L & 15% EHHK% %
TR IR U2z Tid, ICP AR T EM & Fifbe s i
W oz 0EDLH LY. wTHIIE X, &
RAKIC X 2REEFEICOWTIE, X ) KB %
RCT OB FF/on 5.

FIRERKOEIERSCAGHE L L CERT &M
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