]y

& MG 6 G R S =
FHERA KBS HER
BEBR B Bl AT ey 3 0 RE
B IME t 6 Edh O hiB X 8
b 04 TR IR 4 B 2 1 2 o 84
FAy ~ RS AUR 6 3 T RO AR
HREGTE -




ERERSIMBER REZEIESI

55| BT 214

B AESME (Traumatic Brian Injury, TBI) #4384 22 2 iE L
Hite G AR N - (HEE I IMERISE R EE 35 %  J5f
GBS — AR KIERYdOoE - @Ay Iz R THIIE
BT WIRRAK ~ SEREHAS, ~ (v R R 1 R 6 ] P S i
Fri A RO EIE R « 4 AR R IS B B M Bl O 2P > B R
FS A5 1 3 i 2 30 2 B A o S R e 2 MR L A L
HESTRE TR R P B2 S B IS A RRBTSR Y R I < IR IO ME R RSO AR %
BT A - RERPRES AT A 2 J1E EE LI BERE A 208K
KEETIFrRF B SRR R ERER T L= K
Fir A PR SRR > R RO A MR B A R A B B ] T Y B
PRI B GRS -
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Methodology

B AR AL T 3] 49 3L
Bk ARAZ B IS RA XBRE A &R
NMEE®% (1++~4) » B4k
P 3E b UBK AL H 23K 0 %
FE R AR R P 73R 0 UBK 3B 4%
%%y A B, C,D W o




ERERSIMBER RZEIESI

N A E |

RIgn 12 8E > NEEMIMEG L3 ME g TS R - B
RIS U B T 2 RiE - BRI - BRI AT
W R R~ SEER A - B - BARR S ZEE -~ BL
THPERE ~ R AR - g —H TS E — B A - B AREX
JE F #E 455 Medline ZRHE > [ 1966 25 2006 .2 [ FTH S0k >
FEIL AL R S BRR o AN AR B ER PRI TE - BEERR M E04E TR IR
Ffir#iai (technical note ~ operative nuance ) ~ FEE 22 Bl 1 52 2 JEk
& o AR AT < RS T S A = RIS ER R N BT TR E -




R 1% S iR o 2.

A5 2RI SZRE - K RATSIIRSE > 735 E A -

F &

L)
fa

2Bl

5 E Z %A 5 H (metaanalysis) ° A& 4tk XEAEBE (sys-
1++  tematic reviews ) X [ #% 4% )35 (randomized control trials,

RCTs) » SRZFMEAAE ] RBr 2 3% 3t3% £ (bias) #&1K °

PAT RIFZ SR A0 A Stk UK @ BA [ #3338

1 R M R ER 2 KA R A ARK o
1- A M N R SRME SUBK B RR X R AL Y BB AR 0 R YH
H”\’t%ﬁff; X RERS o
1. &8 % ) ¥ B At % (case-control study ) st KA % (co-
as hort study ) 2 % ot B % 4 XEK =R -

2. % db B 0k B H BB R B R R AT IR KT R >~ 3R
ERME - EHAEKF HEME R

2+ )RR R R Rt R A S SRR AR

2- B JE R AT 3R £ B S Xk B H R R KA e

3 MR Flho t BERE -

4 RS




ERERSIMBER RZEIESI

eI WPy
e A TR 0 S0RR - fe LSRR O IRE
VB - AR B RS - R BB RS A BR P 7T

SRR AR S » AR TR RE 7 VU AR o B RE HR S A Z T
WIBHERANT N ZRFT51 -

0%

BEaE A

1 208 —BELGH G0 UK = AR S A 3 BB
BRZEBERS I+ AR AEEA N B AZEE
#% (target population) ; 2%
2. AR E R X IR H R AR (RCTs) s R34
MEF IR TEERL TR EMER - THERE
AR BARBER » RATA GIEIRAA — R ER -

L BB IR T RERA2HZARMER  THHEER
E MBAZEERE > RATA BB —REHE R X

2. MR ATIE B EHE F RS 1R 1+

L EHEEREETEFTRA 2R > THEEA
B AR RTA WRIRAR R B R K

2. R R PTIE B AR F R A 2 -

[ Eftesiadis
2 B R A R 2+

FELL A HERFANE - AR R C BU D % RN AR
SRR SUBRER I A BB 2ASEEN - C BE D AV A
WEAE Ao s B T R O R PR M




ER Treatment

BOREREZN IS
R AR 3 5E 85 T S RF SR PR
=Rl RO R
b AT — A SMG R R AT IR &
WP RE— SR E CARE
BAxE > B WS R FER I
Grom B BRI —RGTF -




BB IMBERRZBRIE S

g ﬁ BEANRTAMRE/BRE

LEES RECY $ ¥ N

- PG

(1) ABC —#fEFiRE M (Airway ) ~ [REESAME ~ IPIK
(Breathing) ~ ¥ (Circulation) -
() gME G — S — B - SEME - B - e - 18
-~ FEpE - TERPUE

e YNZAT A

(1) sSREAHE
(2) AR - e T 2 B A B R B K IR R Fr
[MRFEE °

. RS e -

(1) BKIE# (Glasgow Coma Scale, GCS)
(2) BEFLAR/ NSO -

(3) W AURE -

(4) EEENTT -

E D ERME — BRI A

(1) $AFA) (sedatives) BUBEF (£) 1 %5 ABRDY - 4
R PR -

Q) VLR 5T (2) @ EARRIE & S FFS
i -

Q) mBEMEAIRE (£) : BEFEANRIEE -

- e - EAMBERRRER > T Mg

(1) X e

() f&TREr gt -

(3) Hfth (RatHidse ~ MERR) —miRrAR TSR
o N baliie A SAALE R > B EITL -



6. E=RA -
(1) BIARERE T ~ — MM ~ —Medfb - BEIMThRER
ﬁ °
(2) L EEIE -
(3) ALERE » IR KB EEY it -
(A=Y i -l
(1) FEATE rfeZ # R -
(2) FFEBEEE -
8. IIRIRIE -
(1) B2 I BB -
(2) #5 ARSI RIS A - IR RE CRIR N AR g
TR R R E T

—

Bl

i[[[

T EREISME - BRERY 3~8 DI B
S A BB B T R A 41 IR T 12 10
MR RS BB BNE RSB ERE -
AU TRIT—ARIMBIRE] » T BATTR( Rt 1058
B R FITERE I M R BT — I -




BRERIMBER R EISSI

N A (o] g8 .

I 2 5 1% 5 [ PPk BT {5 (head injury-induced apnea) JZ4f
BRI 538 2 A A AE B TS (stress-related massive sympathetic
catecholamine discharge ) 5 & H IS /ME % 2 2 {8V E75 [ 5% 2 4= B
G > HaEEGRE (hypoxia) ~ &S bl (hypercarbia)
FRIMYE (acidosis) K IMBEFH =y EE A o T B B A A MG B2 L g5
FHRE T RS R B E IS ME R T SRR o (IR

(hypotension ) B¢if& A IR 2R OAGTIREN SR8 4F - et
K R SR R ERIR R T E 2 50% L | oo 2

DR EVRETEERE
T BRIREBI IR RE AT B E B ATLS [ ARl -

(1) ABC (Airway, Breathing, Circulation) :

@ WPz EE ¢ B E S IMER R S A B R o — iR
EASTRA PRAEFIRGE G EAYRE ST - FRI0 sk ~ B
WO > AR T RESZENGE - —HEZ2kE AR

o R B ERE T HERE C B HUEGEIR - R FPAETTSRE I
BB, o WRRERE A RETE -

@ (EH IR ¢ g AR E 2 G I (RIS A A R 15
18 R TR R S B 2 A S S I PR — Sl A
BRI ME AT 55%3R NS (Pa0, < 60 mmHg 5
Sp0: < 90% ) » * MUEHE R A 75 48 B WA i B0 -

—

10




FE=8 RIRE

@ PEERGHERIIN © fEREISIME ™A > £915 % g K
MR E S > a2 W HERR (systolic blood pressure, SBP )
< 90mmHg ; M 12 % FEFERMMA L (Het < 30%) ° K
WA ER > &7t = B R S ME R BB R — 1% -
207 PSR B Y I MR e e BB B ML B - AE M AS 7 A AR
e AR - Al R R B E R o

() B - AR R NN EEE 8 7AW ARGRT | > 56~60
% S {RHE— DL s Bt s B R - Horp 25 % TG
o S MERRNGFMEE B SR B EENLRIANS - BT

O BE - T2 G EER R - HRE - P
BT BN EY (SR - T ER)2 M -

Q@EmEY  FEEENFE > BN AT ERS

@ SAHE  FPHERRA | ERRRIRBUNIER 8 SMOREA » #9 4~5

% B (C1~3) SR T - TEHEMIEE - Tt

BEESHERTT > SRR - AR A - 1

X S T 0 P S R R 1 TS
i -

@ Mo ~ HEE ~ Bk - BRAEER R > WRLAXOE
AR PR IR ~ Sl E @E T -
2. BARKRE :
SERGHGEFIME 1% 0 R e B S MBI NI T PR I
> H 35% GikENEh - fERRIEEU IR EEER 8 PRI
T DRAET T SRV PO oy DA P R s 30 S i B o o R B AN
B o FHBCIRR 33 A7 TG SR 1 [ - fcm] DUTR G Ik A 2
B K B RO MERT MR - (8 IMBRARE ~ AERFEEANTER - P2 53795
H o VRS AR R I SRERT ICHA L EA 38 90 mmHg F3HE - v
R A A B R K o G ST

11




BRERIMBER R EISSI

3. HHETNEEIRE
52 AR A B 2 BRI S0 Bt T R

B o B0 SRR WA IIAE o BLHE B RRIR I (GCS)® (&
)~ SRR ANEOLRH - PRI o R T
R RE -

xR BREHHER

o# E: BFREREE V:iETHN M : E & fe
6 TREBARE FH oL ek
5 & 4o o HREE LT A% 5T & ALK IR B

4 B E e e TIEN ARG £ =T P 45 91 SR 2R R i

3 BETHR  TEER AT FRBAETABARYH

2 fRBTER Vo BBRIE EHHAEE RS

1l REFEFHRE 2RI ERE  FafTRE 285147k

4. E—ELFFE—RBANBRRAT TR FUTRES :

(D) $EER] © fEBRIFBUNATF 8 HIIEIME & %9 55 %S
FEABNERE > ° HERERKEERENIEE & 0 53~63%
GRS R L - "0 SE XS NS E BRI T
FIREE B R B 52 W R AT SEUE B DA IS A T v o (B
T TE S N\ B SR PN R Sl W s e B S AR Y I
BE - Jiulia T oM RERRIAG T R T EERIBE ) Ay

fHii -

Q) PURERBEY I T - AR MBI R R > TRAE T
AFALEY) - TR AR (RS - FRBCE NG ME 2T
FAERI T T TR ZEY) T ) BT EAE T
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(3) =B B AR TR S - fEREMuE R B IS MG R A 9
60 % & I EEA M - HEEA RS L 15 mmHg - ° A
IR ESET e E B IR o I8 10~15% A gEHHERIBEA
FE L FRIRIENE - ¥ SR E PR ESIMERRE - — B H
HLE RIS N ~ DBk MR~ MR B~ LRSS -

RIVEIESEEA T 5 - AI/EMMERFRE RN N J64G T Mannitol
(Bl &5 025~1 g/kg) o 131

5. XBERE
S E PR TIMEER R - TSR - B

SEMEMIEE (FREfECT-T1) » DIBERRAHBERVIEES - RS MG

PE o B BB E e BN 2B T R

NS EGER > AIn] T BT - BRIRER - — K%

NHABSMTT - NEE G AET - RIEKE Ein g - Dik—

RYNERSENE i a e nl UGN A THE - e T R4S 5w R HE

HI] o % B IS A MG B — AN R e T T TS 18 5 R I A AR 21l

FRIE R E M DUGR 5P R P+ 2 ] 25 o I 3 3 S e

BEFE B Fh g P SRR VLRI E RN > F555 s e iR

FERlT -

6. ERERST
BFE— MM ~ — A ImbE(E - BEThRE KoL RS -
7. DR RBIE
FrEH I RERIHE RIR2 B HM A F e - WA FHIME AR R
ROV ~ My ~ —#HMEG - SNVEEER - AVME IR EEIEL
el oh P A R B B 5 1
B E IS AMEE BR  AR KIS TR E A ARSI BRI B
Bz g e o RS E T 2 A B > N E e R
LSS —RREARR G AR MR 2 B PR VA A T I B i -
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Series (ref. No.)

Article title

Evidence
level

Chestnut RM, et al.

The role of secondary brain injury in

1993 (1) determining outcome from severe head injury. -

. The American Association of Neurological
The Brain Trauma . . +
Foundation, 2000 (2) Surgeons. The Joint Section on Neurotrauma | 2

’ and Critical Care. Initial Management.

et College a? Advanced Trauma Life Support Course for
Surgeon Committee Doctors 2+
on Trauma. 2004 (3) ’
Stocchetti N, Furlan | Hypoxia and arterial hypotension at the 2.
A, Volta F. 1996 (4)  accident scene in head injury.
Miller JD, Sweet RC,
Narayan R, et al. 1978 | Early insults to the injured brain. 2-
(5
Fearnside MR, Cook | The West-mead head injury project outcome
RJ, McDougall P, et in severe head injury: A comparative analysis | 2+
al. 1993 (6) of pre-hospital, clinical and CT variables.
Wald SL, Shackford  The effect of secondary insults on mortality
SR, Fenwick J. 1993 | and long-term disability after severe head 2-
(7 injury in a rural region without trauma system.
Teasdale G, Jennett B. | Assessment of coma and impaired 2.
1974 (8) consciousness: a practical scale t.
Marshall LF, Smith | The outcome with aggressive treatment of in
RW, Shapiro HM. severe head injuries, I: the significance of 2-
1979 (9) intracranial pressure monitoring.
Narayan RK, Kishore | Intracranial pressure: to monitor or not to
PR, Becker DP, et al. monitor? An answer to our experience with 2-
1982 (10) severe head injuries.
Wen-Ta Chiu, etal.  Multicenter evaluation of propofol for head- 2+

2006 (11)

injured patients in Taiwan.

14
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:
-
5
I

Series (ref. No.) Atrticle title gl
level

Young C, Knudsen N,
Hilton A, et al. 2000  Sedation in the intensive care unit. 2+
(12)
Ghajar J. 2000 (13) | Traumatic brain injury. 2++

. The Joint Section on Neurotrauma and
The Brain Trauma .. .

. Critical Care. Intracranial pressure treatment 1-
Foundation. 2000 (14)

threshold.

1. Chestnut RM, Marshall LF, Klauber MR, et al.:The role of secondary
brain injury in determining outcome from severe head injury. J. Trauma
1993; 34:216-22.

2. The Brain Trauma Foundation. The American Association of Neurolog-
ical Surgeons. The Joint Section on Neurotrauma and Critical Care. In-
itial management. Journal of Neurotrauma 2000; 17(6-7):463-9.

3. American College of Surgeon Committee on Trauma. Advanced Tra-
uma Life Support Course for Doctors, 7" ed, Chicago: American Col-
lege of Surgeons, 2004.

4. Stocchetti N, Furlan A, Volta F.:Hypoxia and arterial hypotension at the
accident scene in head injury. J Trauma. 1996; 40:764-7.

5. Miller JD, Sweet RC, Narayan R, et al. Early insults to the injured brain.
JAMA 1978; 240:439-42.

6. Fearnside MR, Cook RJ, McDougall P, et al.:The West-mead head in-

jury project outcome in severe head injury: A comparative analysis of

15
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pre-hospital, clinical and CT variables. Br J Neurosurgery 1993; 7:
267-79.

. Wald SL, Shackford SR, Fenwick J. The effect of secondary insults on

mortality and long-term disability after severe head injury in a rural re-

gion without trauma system. J Trauma 1993; 34:377-81.

. Teasdale G, Jennett B. Assessment of coma and impaired conscious-

ness: a practical scale. Lancet 1974; 2:81-4.

. Marshall LF, Smith RW, Shapiro HM. The outcome with aggressive

treatment in severe head injuries, I: the significance of intracranial pres-

sure monitoring. J Neurosurg 1979; 50:20-5.

10. Narayan RK, Kishore PR, Becker DP, et al. Intracranial pressure: to

I1.

12.

13.
14.

monitor or not to monitor? A answer to our experience with severe
head injury. J Neurosurg 1982; 56:650-9.

Wen-Ta Chiu, et al. Multicenter evaluation of propofol for head-injur-
ed patients in Taiwan. Surg Neurol 2006; 66:S2:37-42.

Young C, Knudsen N, Hilton A, et al.: Sedation in the intensive care
unit. Crit Care Med 2000; 28:854-66.

Ghajar J. Traumatic brain injury. Lancet 2000; 356:923-9.

The Brain Trauma Foundation. The American Association of Neurol-
ogical Surgeons. The Joint Section on Neurotrauma and Critical Care.

Intracranial pressure treatment threshold. J Neurotrauma 2000; 17:
493-5.
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JiF AT JRE s 38

ICP Monitoring

BE S & R 2 B OB R A2 VT & Bh
B AP R EZBE  ERFEE
FHF| o BN FERFZ R ARME
TRE2LEZHRME o 7ML BR KA
RELEERZIFEIAZ  TH
H bR AR oh Ae BB BAFH R 2 L
B BIFRERMREAZER
BELEHRERFRIBERA -




BB IMBER RS2 BRIE S

%ﬁ BEA TR% B
HITR B BANBRER LI A

B 1 R 5 I R )
(1) BREE/1ME (GCS score 3~8 43 ) FE ST /g A 52
41 hematomas, contusions, edema, compressed
basal cisterns °
(2) BZEJ&IME (GCS score 3~8 73 ) B @tk
o BAHE NG
@ 40 s L -
@ 52 s Bh 1 HH 2R BE (R Bl B ' 25 K i 5 TE B0 2R Y
"B HRIE S
@ U HEEE 90 mmHg DLR »
(3) IEERE MG (GCS score 13~15 43 ) Birf & A5
(GCS score 9~12 73 )RR H 7 2 575 et (o
E A BRG]
E 2. BN ERVEREME (treatment threshold )
R A I AME 2 A R VS R B & 20~25 mmHg
/52 S M5 o JBE A JRR V5 Jae el (LI 5 20 mmHg -
B BN iR R
B AT YE (7 I PN R Y 5 3 7 IS = LI e O 1A R
W o TERIE IS M ~ s~ IR ECH M SRR
B -

20




H
=
0t
?lﬂ

F
]
BY

—

1

|

RS SR 8 B f S e A (58 P I P JBR B A A R 2 SRR DY 1951
£ B Guillaure B Janny > {HRS [FEFEE » B2 1960 4 > NiL Lu-
ndberg DASE L83 193 H.ZSH1F » figk 143 (08 Y BRsEE
HEEH By 8 2 BEHN & B (increased intracranial pressure, 1ICP ) 7%
564 FH R R o RS B2 A A AR TEOH - FLIGFR 3 442 AJ (A waves,
plateau waves ) HiB & C % © 1964~1969 4. » SEE]Z I A2 Langfitt
& Kassell #5%— RIS CEATERBA BT |5 » SERG NEFRAT (ten-
torial herniation) - %= SLEHN BREG .2 B B F e sp B SE Bl A
TS o SERER 1970 4F Jennet 0,28 380 Y R B A A8 B S8 BB
R Y B PR RS 2 B A B B G - Rl H G e
BT A PMEE - ' A ERIERRITSCES E > 208 Brain Trauma
Foundation B American Association of Neurological surgeons

(AANS) [~ 1996 4B 2000 4 guidelines ${7 A A 5 HI 51 5 a5 26 A
SMERFEEA A Bk L DB - 22

BN R B R 5 ) LGB IO MER A T - HE L HENGE
RIS MEPEME S IR IERE E - T EERIE ¢
1. RGE BN B B N A B B2 B 73 -

2. IERBIWFEAT R A Bt RN - B 5 HEES - AR HE
768 A - *

WA BRI BB TR BRI SRR » TRl ~ vEIE
T = EA AN 2 EE
L AN FHMERIBEA RS - DORE R T -

2. ARG RN B T U B AR E LR (hyper-
ventilation)  #EFr & fbRs>BEE (Partial Pressure of Carbon Diox-
ide in Arterial Blood, PaCO, = 30~35mmHg) -~ Mannitol ~ JEFFH]
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BRERIMBER R EISSI

(sedatives ) Eil 9 [f 22 B B 2K (Barbiturate coma) ~ CSF (cer-

Paray

ebralspinal fluid ) 5[y oo
3. HBIFATHENE AR TH R © 2

N ok (2] g

1. B BE R 2 & FEfiE
o T Y 8 T R YE AR T RR LA > AR e (risk ) B
AAEE (cost) HIZmFFE - HHHAMEHE BE A R BG 2 AT E B
B R o PRI PR EN s e e 1) 3 B E B0 A ME > ik /& 2[5 Brain
Trauma Foundation/AANS 2000 %) guidelines : 2

(1) BLE IS4G (GCS score 3~8) AN g ha &b & 52 » Al

hematoma ~ contusions * edema * compressed basal cisterns ©

(2) BENEIME (GCSscore 3~8) ESETfEi L > (HA 151
AR E
@ 40 BRLAL -
@ IR B EH P B B 2 25 R S o e B 2 R i e S

( motor posturing ) °

(@ YrkiEBE 90 mmHg DL T -

(3) B s 415 (GCS score 13~15) BRI 5 (GCS score 9
~12) AEFEBTTEE A EE P BRES I - {E ] {5 T 5 B B
el -

Horr R A oM T B ST e A & R 2R A 0 YK Narayan
(1982) class III data 207 {379 A\ Z i FCAS am A FS guideline » 4 H
P2 AE 13% A LCP - [ E Bk ZIHERAEDLE - RS

22




£ 60 % W ANH ICP > A ARG G Hk M AAE 4%
WA TICP > (MR ES AR I A 16 % & A B E &
f%

(ERESCRREIRE T - AT 2 EX LR EAHEELE - /£
e A SRR B o S T

(1) /NS SME 2 guideline (2003) 8
— BRE IS AME (GCS score < 8) » ANim CT S -
— % B o S 445 CT 5 mass lesion ©

(2) Miller JD (1999)
—FrEEE (coma) ZHEIME » K CT I ANMAREIA AN

l_JI:' o
=

(3) Reilly P. (Guest Book of National Neurotrauma Society, 1997)
— By B & A5 B 2E 8] Brain Trauma Foundation (2000 ) 7 3@
SEAH[E]
— GCS score < 10 H CT H % -
— Ty R TSRS BR TR H R I e
— HAESME CRATZEMERIME ) TR S Fr -

(4) European Brain Injury Consortium (EBIC, 1997) 7
— N B E A E T R AR MME Tl -

(5) Penetrating Brain Injury (2001) 8
— fEEF AR S Ay -
— it E RS B2 R4 FR mass lesion ©
— CTEURHBEN SR -

2. BAREEAERI{E (treatment threshold)
BEN AT S > BENEFEYE (compliance ) TLABIT R » Fon
BERAE PRSI RS o RSB MR A 5 R DA E AR R Y

23
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ERERSIMBER REZEIESI

TR B P T o SRR SRR BRIENE 15~25 mmHg 3 A
{EZ BN BE AT AE < 20 mmHg IR 38 42 K&/ N A - AT RABR 1
bl R e AR B2 A BiL I L A8 > DAZE % B I VR BE (cerebral per-
fusion pressure, CPP) /275 247 » Wkt B G EE IRl (2t
e 15 mmHg #0222 ) {EFRG WA -

{3 Brain Trauma Foundation ;7 guideline (2000) ZiERK
NIEAME EE AN BRY B R 2 _FPR S 20~25 mmHg > 2 [ SEE/N 5
&M% 2 guideline (2003) ® HIJ£% 20 mmHg °

3. EINERES IR 2B E
b PR b A YEE A o A PN R B I 5 9 TS S = 5 [ (ventricular
drainage ) JH N R EG HIEL ISR 'E (parenchymal ) 8 A ERES I « Fif
FH AWK - AJ 5[ CSF » (HHIM SR ~ Ry B 1 58 B g
g REEAE I FUBRCRTEE & BRI ARAG T 2
RN BE AT A R BT ~ s R E it e KN E
ORI - 2

+ =A

A8 2 A b R e A B - A AR e Y 2 ol P R RS B REIIRE A
R B R L i > I A AR v R o e AN {EL R i B B PR A AR R
B (BB BN HE R AT 7L e 2R
[ o SOOMERRIRIZE LR RACZ AP RIS - n] B AT AE
B s U S IR PR - BEAS B EE I OB i B IR O B A
RiGEIgERT -



ra 1% Sk 71 3%

1982 (56)

severe head injury.

Series (ref. No.) Article title Evlldence
evel
Miller JD, Piper IR,
Statham PF. ICP monitoring: indications & techniques. 2++
1996
Bullock R, Chestnut o
RM, Clitton GL, et al, GUidelines fo the management of Severe 5.,
2000; 17(4) Jury:
e A, Micrsher When an'd how should I monitoring ‘
intracranial pressure? Neurotrauma evidence =~ 2++
RJ. 2005 .
based answers to common questions.
Narayan RK, Kishore | Intracranial pressure to monitoring or not
PR, Becker DP, et al. | monitoring? A review of our experience with | 2++

Adelson PD, Bratton

Guidelines for the acute medical management

2001; suppl 51(2)

Brain Injury Guidelines.

SL, Laney NA, et al.  of severe traumatic brain injury in infants, 2++
2003; suppl V31(6)  children and adolescents.
Management of intracranial pressure and
Reilly P, 1997 cerebral perfusion in National Neurotrauma 2+
Society Guest Book.
Maas AIR, Dreaden | GM. EBIC-guidelines for the management of 24+
M, Tesdale GM. 1997 | severe brain injury in adults.
Aarahi B, Alden TP, | Intracranial pressure in the management of
Chestnut RM, etal.  penetrating injury AANS/CNS Penetrating 2+

25




1. Miller JD, Piper IR, Statham PF. ICP monitoring: indications & techni-
ques. Neurotrauma. McGraw-Hill, 1996:429-44.

2. Bullock R, Chesnut RM, Clifton G, et al. Guidelines for the manage-
ment of Severe Traumatic Brain Injury. J Neurotrauma 2000; 17(4):

479-506. Available at http://www.braintrauma.org/guidelines.

3. Graper JJ, Meagher RJ, Narayan RK. When and how should I monitor-
ing intracranial pressure? Neurotrauma evidence based answers to com-
mon questions. Thieme 2005; 53-7.

4. Narayan RK, Kishore PR, Becker DP, et al. Intracranial pressure to
monitoring or not to monitoring? A review of our experience with se-
vere head injury. J Neurosurgerg 1982; 56:650-9.

5. Adelson PD, Bratton SL, Laney NA. et al. Guidelines for the acute
medical management of severe traumatic brain injury in infants, child-
ren and adolescents. Crit Care Med 2003; Suppl V31(6):S435-44. Avail-
able at http://www.braintrauma.org/guidelines.

6. Reilly P. Management of intracranial pressure and cerebral perfusion in
National Neurotrauma Society Guest Book 1997, 387-407. Available at
http://www.edc.gsph.piff.edu/neurotrauma/thebook/book.htm.

7. Maas AIR, Dearden M, Teasdal GM. EBIC-guidelines for the manage-
ment of severe head injury in a dults. Acta Neurochir (Wien) 1997; 139:
286-94.

8. Aarahi B, Alden TP, Chestnut RM, et al. Intracranial pressure in the

management of penetrating injury. AANS/CNS Penetrating Brain In-
jury Guidelines. J Trauma 2001; Suppl 51(2):S12-5.
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3P 2% BEA mf;/ﬁmz;
HITR B RSEARAER KX B A
o4
BY | Esess e - 4 60~70 mmHg -
2. JSUEFTEE o /MR 60 mmHg TTHEE S -
3. EE BIISHMAIREE T > STE 42 5 I R (o A

JBRRJR 70 mmHg 55 [REEA PR B EE A (Adult
Respiratory Distress Syndrom, ARDS ) HJF§&Er =

m 4. Lund concept ' }2 EBIC ( European Brain Injury Consor-
tium )2 ¥R CPP #EHRF Y 60~70 mmHg 22 %7 -

8 5. ERH SIS IMAIRRE T » (5 A AEAS T~ B A0 A BR A
BB W (colloid ) FERFIETHETREE A HY 70 mmHg H3H
NI EERERF (ARDS) (2 BREr IS DR IR/ INY
70 mmHg 2 5 = 5 £ e

—

1]

i[l[

B E U JBE (CPP) & # B 2P E) R (mean arterial pressure,
MAP) ik ZZ BB (intracranial pressure, ICP) [CPP = MAP —
ICP] - BNt (cerebral blood flow, CBF ) k2 A JIg{ X 3515 BhHY
JRE) ] o AR B R AR BB S IR E B E IS ME ( severe tra-
umatic brain injury, STBI) EF KEH G MEGESHRITAYIH M » & EEBITE
H EaERETH (autoregulation ) 7EZHHIRF - S IEEAVIE AR ~ K
R IR & R RSB SE - Pt DU SR IS A MG 1 9 1 HE R 8 & I I v
TBREBEE -



FLE KEREBZRE

1. B EE M AMEEItIE AT ZE R Graham et al. » R85 BE i 51 3 30
#9 91 % WA o1l ] RIS EISER ML PR g 58 < ° [RIRF B RYf5E *?ﬁfﬁﬂm
SMET% 0 BT 6 /NFFR IR CBF MR & MRS 30% 04 1M
SHEF IR SR EEAIE (jugular venous oxygen saturation, SjvO, ) [
RS ErH9 30~35% - ®°

2. Kiening et al. i 98U~ B B IS/ ME % 5 [#E CPP A - i IKE0AH
kg (tip0,) TR HEw 15 53 EEAHA = 4 & < 10 mmHg
g R HTHAR S A2 o WHFEhdE CPP ¢ 32 mmHg #2575 67
mmHgFf » JEEHAR S AN 67 % - AiM72 % CPP > 60 mmHg
B G S UE (critical threshold ) 6 3 b i s A0 AH # 25
e -

3. Cruz et al. /58U » B BSER B TP i IKE - B R A
FiAfE—E#iE T (60~130 mmHg) 18 5228 5 S 17 B
58 - & CPP 1 CBF - B CPP FlI Arteriovenous Oxygen Differ-
ence (AVdO,) > B CPP FIS S KA 3 (cerebral metabolic rate
of oxygen, CMRO,) [Hillii% A HE - ® Bouma et al. W5CEE AT H
TSN > JEMAPHE 92 £+ 10 mmHg #2715 123 &+ 8 mmHg >
Wiy A 1 ICP BHEA R ( < 1% CBF % ) - * [fij Bruce et al. i1
fEH R E E AR PRI B > FE)EA A SBP 30 mmHg » ICP T
i AN o LA se S E ffﬁ%ﬁ%ﬂﬁ CPP [
JEGNN SBP > BLERSI YA KA 3 FE Y ICP 57

4. Chan et al £F{# F transcranial Doppler ( TCD) FWJfHZeH » 225 CPP
< 70 mmHg 5§ SjvO, & & » [F]HF pulsatility index (P1) &5/ »
[Z;2 CPP > 70 mmHg [Ff 3l SjvO, F¢ PI ¥5R5 -

5. {EBERIEREET > CPP > 70 mmHg I S THL IS © 1995 4F >
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ERERSIMBER REZEIESI

Rosner & CPP > 70 mmHg [ » #3105 H BAIIEL R
29.5% » HHETEIEKT 20% - BAFERHT39% o 1 1989 4F > McGraw
TEENY)E B b HeH CPP BRFHR YRR - 7F CPP KA 80 mmHg [Ff
HIEL R 35~40% > ] CPP K 10 mmHg IRf > SEL- SRy
IO 20 % o Fef% s CPP < 60 mmHgHf » FELT K1) 53 95 % -
2HEeERYE (prospective ) WFFEHT CPP#ERFHT 70 mmHg Iy > &
# (GCS3~T[H) WAL HKT21% (5~35% ) o '»1411681

6. Robertson et al. prospective RCT J7 7452 GCS < 5 1Y & & &4+
BB - BB RBICP BE A 2B (CPP > 50 mmHg)
K¢ CBF B8 i5# 40 (CPP > 70 mmHg) WAl - Hefk 38R G
R L@ A2 7251 » ' Contant et al.53 7 Lt fff 5% A B
ARDS HJE\fE R - #5357 CBF #H.2 ARDS HIFRKLEL ICP 41K 5
fi o BRI n] REDRIFT (0 I 2 1Y B LIt 32 F Dopamine 5529
FIRER - RNEBAEEYE a5 ARDS ST IRAC R AR TG Eie
DO AR Fh A e A s g [EE - ° P > 5 ARDS BB ILIRE
ARDS #% 2.5 52 & IR AL P2 ICP » [ ARDS &%
BRI NSRBI 6 (8 HNELC 2 et 3 5 - 1%

+ =A

FRAE FlL =Rk - AN R N i IR AERF A 60~70 mmHg [H]EL
JE5 o {EZ SRR/ NS 50 mmHg fF 30k S 7 N Rl e B R
R PRH % S R - [ o SN B B MBS 1% 2 SE LR R B HHE
TE ERAE R A SCORKTRER > 50 BB T R AR e B
AR 60 mmHg EIEAISELSK ~ S HHE S IETFE S © MERFIG
FEVREETS 70 mmHg DAEIRE » 5 [RE AR 20 i fie P A & 2
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B HESRFE WS TS o 55— » BXNAY Lund concept {74
WBAERZMEM - /AR B EKIMERI T - g (e e 5 FEi
PGB U7k o 2 P e o] v o7 JRR S IS PN AR o i B DA A 6 s

AR -

SMEA R I TR A -

%K Lund concept Kz CPP protocol 7 7= 52 - {2 g B2 B

ra 1 Sk 71 5]

Series (ref. No.) Article title Evidence
level
Grande PO, et al. Volume-jtargeted therapy of 1n(':reased 1r}tracran1al "
2002(1) pressure.‘the Lund concept unifies surgical and -
non-surgical treatments.
Maas AIR, et al. EBIC-Guidelines for management of severe head 24+
1997(2) injury in adults.
Graham DI, et al. Ischaemic brain damage in fatal non-missile head 24+
1978(3) injuries.
Bouma GJ, et al. | Cerebral circulation and metabolism after severe 24+
1991 (4) traumatic brain injury: the elusive role of ischemia.
5 Bse €, 5 Analysis of very ffa?ly _]l:l'gulal: bu!b oximetry data
after severe head injury: implications for the 2-
al. 1996(5)
emergency management?
Vigue B, et al. Early SjvO, monitoring in patients with severe 24
1999(6) brain trauma.
Kiening KL, et  Brain tissue pO, -monitoring in comatose patients: 2.
al. 1997(7) implications for therapy.
Cruz ], etal. 1995 Cerebral blood f"low,' vascular re§1stance, a‘lnd -
) oxygen metabolism in acute brain trauma:
redefining the role of cerebral perfusion pressure?
Bruce DA, etal. Regional cerebral blood flow, intracranial pressure, 2.
1973(9) and brain metabolism in comatose patients.
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Series (ref. . . Evidence
No.) Article title level
The effect of changes in cerebral perfusion pressure
Chan K-W, et upon middle cerebral artery blood flow velocity and 2.
al. 1992(10) jugular bulb venous oxygen saturation after severe
brain injury.
Rosner MJ,et  Cerebral perfusion pressure: management protocol 2+
al. 1995(11) and clinical results.
A cerebral perfusion pressure greater than 80 mm
McGraw CP Hg is more beneficial, in Hoff JT, Betz AL (eds): 3
1989(12) .
Intracranial pressure VII.
Clifton GL, et A phase II study of moderate hypothermia in severe 2+
al. 1993(13) brain injury.
Fortune JB,et Contmyoug measurement of ]l.lgularl venous oxtygen "
al. 1994(14) saturation 1n response tg t.rans1ent e evations o o
’ blood pressure in head-injured patients.
Marion DW, et Treatment of traumatic brain injury with moderate 1-
al. 1997(15) hypothermia.
Rosner MJ, et  Cerebral perfusion pressure management in head 2+
al. 1990(16) injury.
Yoshida A, et Outcome of patients with severe head injury--
al. 1993 (17) Evaluation by cerebral perfusion pressure, in 4
) Nakamura N, Hashimoto T, Yasue M (eds).
Robertson CS, Prevention of secondary ischemic insults after 1+
et al. 1999(18) severe head injury.
Contant CF, et Adult respiratory distress syndrom‘e: A
complication of induced hypertension after severe 2+
al. 2001(19) ..
head injury.
Bratton SL, et . . .. . ..
al. 1997(20) Acute lung injury in isolated traumatic brain injury. | 2-
Improved outcome after severe head injury with a
Eker C, et al. o .
new therapy based on principles for brain Volume 2-
1998(21) . . . . .
regulation and improved microcirculation.
Strandgaard S. | Autoregulation of brain circulation in severe arterial 2.

et al. 1973(22)
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1. Grande PO, et al. Volume-targeted therapy of increased intracranial
pressure: the Lund concept unifies surgical and non-surgical treatments.
Acta Anaesthesiol Scand 2002; 46:929-41.

2. Maas AIR, et al. EBIC-Guidelines for management of severe head in-
jury in adults. Acta Neurochir (Wien) 1997; 139:286-94.

3. Graham DI, Adams JH, Doyle D. Ischaemic brain damage in fatal non-
missile head injuries. J Neurol Sci 1978; 39:213-34.

4. Bouma GJ, Muizelaar JP, Choi SC, et al. Cerebral circulation and me-

tabolism after severe traumatic brain injury: the elusive role of
ischemia. J Neurosurg 1991; 75:685-93.

5. De Deyne C, Decruyenaere J, Calle P, et al. Analysis of very early jugu-
lar bulb oximetry data after severe head injury: implications for the
emergency management? Eur J Emerg Med 1996; 3:69-72.

6. Vigue B, Ract C, Benayed M, et al. Early SjvO, monitoring in patients
with severe brain trauma. Intensive Care Med 1999; 25:445-51.

7. Kiening KL, Hartl R, Unterberg AW, et al. Brain tissue pO, -monitoring
in comatose patients: implications for therapy. Neurol Res 1997; 19:
233-40.

8. Cruz J, Jaggi JL, Hoffstad OJ. Cerebral blood flow, vascular resistance,
and oxygen metabolism in acute brain trauma: redefining the role of cer-
ebral perfusion pressure? [see comments]. Crit Care Med 1995; 23:
1412-7.

9. Bruce DA, Langfitt TW, Miller JD, et al. Regional cerebral blood flow,
intracranial pressure, and brain metabolism in comatose patients. J
Neurosurg 1973; 38:131-44.

10. Chan K-W, Miller JD, Dearden NM, et al. The effect of changes in cer-

ebral perfusion pressure upon middle cerebral artery blood flow vel-

35




36

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ocity and jugular bulb venous oxygen saturation after severe brain in-
jury. J Neurosurg 1992; 77:55-61.

Rosner MJ, Rosner SD, Johnson AH. Cerebral perfusion pressure:
management protocol and clinical results. J Neurosurg 1995; 83:
949-62.

McGraw CP. A cerebral perfusion pressure greater than 80 mm Hg is
more beneficial, in Hoff JT, Betz AL (eds): Intracranial pressure VII.
Berlin, Springer-Verlag 1989; 839-41.

Clifton GL, Allen S, Barrodale P, et al. A phase II study of moderate
hypothermia in severe brain injury. J Neurotrauma 1993; 10:263-71.
Fortune JB, Feustel PJ, Weigle CGM, et al. Continuous measurement
of jugular venous oxygen saturation in response to transient elevations
of blood pressure in head-injured patients. J Neurosurg 1994; 80:
461-8.

Marion DW, Penrod LE, Kelsey SF, et al. Treatment of traumatic brain
injury with moderate hypothermia. N Engl J Med 1997; 336:540-6.
Rosner MJ, Daughton S. Cerebral perfusion pressure management in
head injury. J Trauma 1990; 30:933-41.

Yoshida A, Shima T, Okada Y, et al. Outcome of patients with severe
head injury--Evaluation by cerebral perfusion pressure, in Nakamura
N, Hashimoto T, Yasue M (eds): Hong Kong, Springer-Verlag 1993;
309-12.

Robertson CS, Valadka AB, Hannay HJ, et al. Prevention of secondary
ischemic insults after severe head injury. Crit Care Med 1999; 27(10):
2086-95.

Contant CF, Valadka AB, Gopinath SP, et al. Adult respiratory distress
syndrome: A complication of induced hypertension after severe head
injury. J Neurosurg 2001; 95:560-8.

Bratton SL, Davis RL. Acute lung injury in isolated traumatic brain in-



21.

22.
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jury. Neurosurgery 1997; 40:707-12.
Eker C, Asgeirsson B, Grinde PO, et al. Improved outcome after se-
vere head injury with a new therapy based on principles for brain Vol-

ume regulation and improved microcirculation. Crit Care Med 1998;
26:1881-6.

Strandgaard S. et al. Autoregulation of brain circulation in severe ar-
terial hypertension. BMJ 1973; 1:507-10.
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Fluid Therapy

Bk 76 & (fluid therapy )
8 B 69 A RAR e Y A N S
#rH & (cardiac output ) A& 484§

i E (tissue perfusion ) -




ERERSIMBER RZEIESI

g% BEEAN mef/ g
FATR B RERRAESRZ R A
H3 o a

E 1. ERKERWEEE 0.9% EH Rk (saline) » BZLEE
PRI ECUHR (Lactate Ringer's) £ °

2. Rosner et al." 2 Lund concept 2 HEFH2 2 A BB

(colloid) PAMERFIM A BEARRE

Bl 3. ABIBE (colloid) 275 E % F H G H B 493
B - BRBINE R 2 LB EKIME R BT BRBE
¥ (colloid) FLEERH o RIEAM—HBER (col-
loid ) {/5ARH HL5% -

4. Fresh Frozen Plasma (FFP) M@ &&EMMR%E (coag-
ulopathy ) » ANEERHFHEGT T AR (volume
expander) °°3

m 5. BAMBHZRIRTEHIE R Sl A SR rl 5 =R
k&K (hypertonic saline)

6. S EERETR FERR IR -

B AR (fluid therapy ) 2 k& B RLE RIE M I 255 L
i (cardiac output ) FzAHARIMIAETE (tissue perfusion) ° HFTHS
FARREOTIE © PR BB B I P A I (intravascular vol-
ume monitor ) 576 3 » BB E IS MR ERURTOAEE - 25
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1. A 1919 2EIF Weed et al. 2% RIS 25 25 8 iy W 5 0 T oicis -

2. KRR (A0 0.45% Ko 5% A& 0 ) S5 [E] #fi 7k K n] T B2 28 i
Blood Brain Barrier ( BBB) » &[S /K43 F0 ICP ¥ h -

3. AT & s A vl sE S [REIMAE#E S (hyperglycemia) K FH%
e fE— e ge BTN ER T A S A TJER S8R (anaerobic respir-
ation) > ITUREA 35 o 36 0 2L I8 1y HEE R S 177 S B50RE A8 I 0 B N =R
ke - o7

4. G EURN B E IS Y ME IR e iRs > BIBERTE AR EEZK Chy-
pertonic saline ) FJPRAF M I ZAE S o ICP g « &9

5. Zornow FY BNV E ks R { F colloid (6 % hetastarch Z¢ 5 % Albumin
) » #E (oncotic pressure ) SN2 ZEHSE A& - 1°

6. fE ANHE BN E B b B % & 2 R (isotonic fluid) - %}
AR 7K BB A BHEAR B2 28 - B 7K & (s 2 MR TR IR IR 72 -

11,12,13,14

+ =A

TEBIS < B E RS AMG WERR S [ 699 A 1R 2 (8 AFRE
AEH - REAZT B g inttE s B A B B B EHE
B WA o BREFAE T LL 0.9 %A BRI 2 F A B 0 1
BE W 2 A 443 0 {H/Z4E Lund concept a5 B HAUR - 55—
JiHE > A (FFP) RO RS [ ER SN E G TR R -
ARG L 2 S 5 FER SRS (prospective RCT ) fiff5% > LA
FTE B (crystalloid ) BBE W . {3 FH% R ABHERES -
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Ra 1% <r i 51 3% -

1992(11)

pressure in children after head trauma.

Series (ref. No.) Article title Evidence
level
Rosner MJ, et al. Cerebral perfusion pressure management in head 24+
1990(1) injury.
Grande PO, et al. Volume-Fargeted therapy of 1nc;reased n}tracramal "
1997(2) pressure._the Lund concept unifies surgical and -
non-surgical treatments.
Practice Practice Guidelines for Perioperative Blood
L Transfusion and Adjuvant Therapies. An Updated
guidelines for . .
Report by the American Society of 2+
blood component hesioloi K . .
therapy 2006(3) Anesthesio Ong‘tS Tas For.ce on Perlope.ratlve
Blood Transfusion and Adjuvant Therapies.
Y;eg}})H’ ctal Experimental alteration of brain bulk. 4
Zormow MH, et | Fluid management in Patients with Traumatic Brain 4
al. 1995(5) Injury.
Dellinger RP, et  Surviving sepsis campaign guidelines for 2.
al. 2004(6) management of severe sepsis and septic shock.
Lanier WL. et al The effects of dextrose infusion and head position
1987(7) ’ " | on neurologic outcome after complete cerebral 4
ischemia in primates: Examination of a model.
Gabriel EJ, et al. | Guidelines for the pre-hospital Management of 2.
2000 (8) Traumatic Brain Injury.
Kramer GC. Hypertonic resuscitation: physiologic mechanisms 3
2003(9) and recommendations for trauma care.
Zornow MEL et Acute cerebral effects of isotonic crystalloid and
al. 1988(10) ’ colloid solutions following cryogenic brain injury = 4
’ in the rabbit.
Fisher B, et al. | Hypertonic saline lowers raised intracranial 2+
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Series (ref. No.) Article title Evidencg

level
Morse ML, et al. | Effect of hydration on experimentally induced 4
1985(12) cerebral edema.

Brain edema and neurologic status following head
Shapira Y, et al. |trauma in the rat. No effect from large volumes of 4
1992(13) isotonic or hypertonic intravenous fluids, with or
without glucose.

Brain edema and neurologic status with rapid
infusion of 0.9% saline or 5% dextrose after head 4
trauma.

Shapira Y, et al.
1995(14)

22 » ﬂ

1. Rosner MJ, Daughton S. Cerebral perfusion pressure management in
head injury. J Trauma 1990; 30:933-41.

2. Grande PO, et al. Volume-targeted therapy of increased intracranial
pressure: the Lund concept unifies surgical and non-surgical treatments.

3. Practice Guidelines for Perioperative Blood Transfusion and Adjuvant
Therapies. An Updated Report by the American Society of Ane-
sthesiologists Task Force on Perioperative Blood Transfusion and Ad-
juvant Therapies Anesthesiology 2006; 105:198-208

4. Weed LH, McKibben PS. Experimental alteration of brain bulk. Am J
Physiol. 1919; 48:531-58.

5. Zornow MH, et al. Fluid management in Patients with Traumatic Brain
Injury. New Horizons 1995; 3:488-98.

6. Dellinger RP, Carlet JM, Masur H, et al. Surviving sepsis campaign

guidelines for management of severe sepsis and septic shock. Crit Care
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Med. 2004; 32:858-73.
7. Lanier WL, Stangland KJ, Scheithauer BW, et al. The effects of dex-

trose infusion and head position on neurologic outcome after complete
cerebral ischemia in primates: Examination of a model. Anesthesiology
1987; 66:39-48.

8. Gabriel EJ, Ghajar J, Jogada A, Pons PT, Scalea t. Guidelines for the
pre-hospital Management of Traumatic Brain Injury. New York. NY:
Brain Trauma Foundation 2000; 7-49.

9. Kramer GC. Hypertonic resuscitation: physiologic mechanisms and re-

commendations for trauma care. J Trauma. 2003; 54: S89-S99.

10. Zornow MH, Todd MM, Moore SS, et al. Acute cerebral effects of iso-
tonic crystalloid and colloid solutions following cryogenic brain in-
jury in the rabbit. Anesthesiology 1988; 69:180-4.

11. Fisher B, Thomas D, Peterson B. hypertonic saline lowers raised in-
tracranial pressure in children after head trauma. J Neurosurg Anesth
1992; 4:4-10.

12. Morse ML, Milstein JM, Haas JE, et al. Effect of hydration on experi-
mentally induced cerebral edema. Crit Care Med 1985; 13:563-5.

13. Shapira Y, Artru AA, Cotev S, et al. Brain edema and neurologic status
following head trauma in the rat. No effect from large volumes of iso-
tonic or hypertonic intravenous fluids, with or without glucose. Anes-
thesiology 1992; 77:79-85.

14. Shapira Y, Artru AA, Qassam N, et al. Brain edema and neurologic
status with rapid infusion of 0.9% saline or 5% dextrose after head tra-
uma. J Neurosurg Anesth 1995; 7:17-25.
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Use of Sedatives

KR EMINMG LT 0 SRR
Bl EREIATZEA  HE
N RIEZFER] ~ R IEH] ~ o
HAENEZHIHRFREZ
P AR Bk kKR AT
A Z JBA Y R 3 fu o




ERERSIMBER K2 EIESI

g % FEEAN D BRE/ R
BITR B AR 242 A L3

1. ST EKIEE GCS score 3~8 43 » JHHNBEAN 5 eI 8¢
EBREIRRE A - HETEW ~ S 0 A7 E A SR
AR S R e R IEH 2 —

2. 3 GCS score 3~8 FHPF AN » HERENHE - 7
1T SEE A -

—

Bl

i

R EERSAME T W A CHECRIE R Ze 2 » DI SEER A B (-8
e T BEUAELUT % © SRR S 2 1255 (stress response )
PR PR ~ $INERE N 252 1 KPR a8 2 0~ R B
TR B B e TP B B RS I - V2 i B AR SEAF A ER HL LT
B TERIE ~ SRR R ME H SO Y ~ S0
B HNH ~ {FEERRE R EIE DIF AR ShRE 2 FF M ~ A B E HAe
PR AICBE P JBE R S ERACEH - 72 e S Bl IR — g2 5 E L
£ B o

N ok (=] /g :

s e R AR S o P fe V2 (o P o SR A - o |

Benzodiazepines

1. Midazolam (Dormicum ) : loading doses 0.02~0.3 mg/kg ; main-
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tain doses 0.05~0.1 mg/kg/h

2. Lorazepam (Ativan) : loading doses 0.02~0.05 mg/kg ; maintain
doses 0.05~0.5 mg/kg/h

3. Diazepam ( Valium) : loading doses 0.03~0.1 mg/kg > N8
a7 KRS EBEEYRIEEE

FEREEEY) 0 A 1R R - PR R > BN S 2
[MFREN JI82EEAN K o {HE loading doses S K= AL T » AJRE &
A R AT AR S PRI © 2407 55 B AHEEY R IS QSR (Cer-
ebral metabolic rate of oxygen, CMRO, ) M&ESIMR = (CBF) At

W -

Propofol

Loading doses 1 ~2 mg/kg ; maintain doses 1~3 mg/kg/h ' 1F %k
HEE [ > Propofol wJLUERGHRER ~ Z2HR ~ PUEEEE ~ LA RRAAYTE
F 135 SEH1 Benzodiazepine fHE FE{LL 1M Propofol Hu[E]f & & 5 7
IR I o AR A A PR - (EFRF IR - B2 H1 Benzodiaze-
pine $H11%) Midazolam 4335 6] M & Propofol ¥ I ERRYHIH]LL
Midazolam ¥H3& °

AR PEEFE ® LLER Propofol (44 4) Kz Midazolam (14 41])
FATEES 57 BB KPR 3~ 12 432 FEE ~ JEf50 F Np  S e A REL A
JRR B 25 2 Bl o - {50 FH S e 1 2 1) FE R 71 LS S 0 ke 1T Fy S
ERIME EEENE AT S 27.27 % > {HAR SR ERIE R 54.10 % HILL
WIZEE FTHERR (p <.001) NS ARG 7 H BN BERYECSE |
557 FH SRR 1 BB e K B I P R B R P (R L R B P
HAE (G#AT=H ICP /N/® 20 mmHg) - fEHSVETRIRRJT1H » M
SRR G R R T H 2 PR RS n] #ERE(E 70 mmHg DL I
R AT FH B L2 2 VR T RR A ] HE R AE 40 mmHg 245 » R TR
Z 15 Y ELHE S K58 (baseline GCS 3~4 43 » 5~6 23 F 7 43 LA

49




50

ERERSIMBER K2 EIESI

B HHRIECRABEREUR > 8 SRR R S8 H AR O R
HESIRIE R 3~4 73 Fe 5~6 ML R B A HE -

Opioids
1. Morphin * 2~10 mg L.V

2. Fentanyl * loading doses 0.25~1.5 pg/kg ;
maintain doses 0.3~ 1.5 pg/kg/h

3. Meperidine : N5 53 HA OS2 8I7EH T

SRR AR B2 A LR AROR - BN TR EE T IR AR A
AR UG T SRR > ST &G DI A AE RN 2 o DR G ZH [ R
T AR R SRR > ST AR o Al R R S
HEEFEENCR - U HAENIME S HALIMERA A - a DU
AN BRAER AT ~ RSB ZJIRRE T

Neuromuscular blocking agents

NI RS LSRG - AR - RIS & non-de-
polarizing .2 [JLAAEZ 5t -

Barbiturates

RN BRHET S - B RSB IR RSN B B 5
BENEANEE - WHEHA - * FERRBEER  #EE (Second
Tier Therapy ) Z Firift

=+ = A

FEMIRSHIRES R 55 > Al s A R ML i rh o ik - ® 1
PEFFE S R A58 AR A B Ve 2 - LSRRV FTRE TR (it



Z ARG R ~
FoEf E
i o BERELE

B2 15 BV U AR B 2
HERARSEVE R > Ty E D Y B R g 0 12345 R
5 21 HACYIHA - AR SR A T senk -

ER

RERIZ B

A3 40 i A

B TR

RY 1 Srik 71| 3%

Series (ref. No.)

Article title

Evidence
level

Guidelines for the treatment of adults with

©)

i +
F.Procaccio, et al. 2000 (1) severe head trauma. 2
The Joint Section on
Neurotrauma and Critical | Use of Barbiturates in the control of 24+
Care of The Brain Trauma intracranial hypertension.

Foundation 2000 (2)
Patel HC, et al. 2000 (3) Specialist r}eyrocrltlcal care and outcome 24+
from head injury.
Young C, et al. 2000 (4) | Sedation in the intensive care unit. 2+
Daniel F Kelly, et al. 1999 Propofol in t'hei tre:iltment of moderate and .
) severe head injury: a randomized, 1
prospective double-blinded pilot trial.
Aitkenhead AR, et al. . L .
1989 (6) Analgesia and sedation in intensive care. | 2-
Mirski MA, et al. 1995 (7) Se(%atlon for critically ill neurological 24+
patients.
Michael F. Stiefel, et al. Reduced mortghty I’E'ltellrll patients w1th'
severe traumatic brain injury treated with =~ 2+
2005 (8) S S
brain tissue oxygen monitoring.
Wen-Ta Chiu, et al. 2006 | Multicenter evaluation of propofol for 24+

head-injured patients in Taiwan.
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1. F.Procaccio, N.Stocchetti, et al. Guidelines for the treatment of adults
with severe head trauma. Journal of Neurosurgical Sciences 2000; 44;
1-24.

2. The Brain Trauma Foundation. The American Association of Neurolog-
ical Surgeons. The Joint Section on Neurotrauma and Critical Care. Use
of Barbiturates in the control of intracranial hypertension. Journal of
Neurotrauma. 2000; 17:527-30.

3. Patel HC, Menon DK, Tebbs S, et al. Specialist neurocritical care and
outcome from head injury. Intensive Care Med 2002; 28(5):547-53.

4. Young C, Knudsen N, Hilton A, et al.: Sedation in the intensive care
unit. Crit Care Med 2000; 28: 854-66.

5. Daniel F Kelly et al. Propofol in the Treatment of moderate and severe
head injury: a randomized, prospective double-blinded pilot trial. Jour-
nal of Neurosurgery 1999; 90:1042-52.

6. Aitkenhead AR. Analgesia and sedation in intensive care. Br J Anaesth
1989; 63:196-206.

7. Mirski MA. Sedation for critically ill neurological patients. Crit Care
Med 1995; 23:2038-53.

8. Michael F. Stiefel et al. Reduced mortality rate in patients with severe

traumatic brain injury treated with brain tissue oxygen monitoring.
Journal of Neurosurgery 2005; 103:805-11.
9. Wen-Ta Chiu et al. Multicenter evaluation of propofol for head-injured

patients in Taiwan. Surgical Neurology 2006; 66:S2:37-42.
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Nutrition

FHR A BB B R ERBE
REEH A > FLEE R BT ¥ R &
BoME R E B R FERERBRTHK -
{a1s R ey R iER R EREEHALE
R ARS iE & Hote B 2 83
JE B E S IMEG R B R A A B R
HORZ - RFEAFTHERMEL T
DB E LR R BETAE -




ERERSIMBER REZEIESI

56

g % BE A RBH/HFEFH L
HTRE B ALW A

E | fEEZERGR R E > SRR ER
(resting metabolic expenditure ) 2 100% ; {F A7 $E
FRENGRE N FER 2 RFREREEIBFERZ 140% -

E 2. RIGEBEBHEIRAG T E BB BT - NG R 7
RKETERD 15% EHEZBERIE - DHRES
fhir -

3. VR ¢ o FEEG NSNS RS
B RGN R KT EE -

Bl = A& Bk [E] ER

- 1980 FAFY > — i P ek Bk Ao FE A A SR A

H IRF G R B Al T i EE IS A MG B B B T KK 5R - (HE
REIHTEFE R RRERIBRER - B LUSCLINE R 2
A B S M B G N (hypermetabolism ) 218
#E (nitrogen wasting ) FYEH G ©

. BETEAH 12 MBS 2+ DL ENHERE/MEEEE BT

KEYEHTE - R URHETER R R TE GRS ~ JE[E A
P MR B LU M P AR A AT B (ESIT R 97 SRR PR A
RIMPABRRT » IR e B IS R ¥R B THR A - 3
AR E B HFGE o EERMEH T AR RS SR THR
AR > iE R IR SR B8 7P iy O B AR Bl FH
ZRIAG R - IR — RS B E Bz G N e - E
BERAE TR 5R B AR, -



3. BRI FEAS R BE R #G T Insulin-like Growth Factor-1 (IGF-1) w4

S BT LU R TR -

=+ =A

FIEER

1.

ERE 25 R (jejunal feeding) BCHEHER (gastric feed-
ing) BAERIRE BAELLEL » WT DA MUBE T e ARG R B - ik
AR« 340

R R /NGNS AR E 0 I

B MNE R AFRE - 2

ARFE SRR RG R A T RERERTIAER (resting meta-

bolic expenditure* ) «Z 100% : FEAFZZ SEFFFIGHE LI E > HEM
RFFERERIAFER . 140% B A MR ORI - F5E iRy

il Rt - 07

CHEIIAEEIEE R P BRE - T

Filiadst ~ WLAERTD ~ A HIEHE PR (40 © [H2E ~ A
MR ) ~ FHZEGSF -

- A8 SRS RRIRAG T2 B BRIEC T R BRERWGT

R 5% EHE BRI > DR E A - °7°

6. BTE WA 30 % 758 1A (I BLIEL % -
7. BEEAMERTK  SATHEED 25 Kk -

RRHAFTAR
DIbEt A IR E R (RCT) #HJE IGF-1 HYERIRRCR -

*

: Fick Method of Resting Metabolic Expenditure (REE )

REE (kcal/d) = CO x Hb ( Sa0, — Sv0,) 95.18
CO : cardiac output ( L/min )
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Hb: hemoglobin concentration ( mg/L )
Sa0, - oxygen saturation in arterial blood

SvO, : oxygen saturation in mixed venous blood

ra 15 < ik 71 5%

Series (ref. No.) Article title Evidence
level
Rapp RP, et al. The ‘favo'rable effect of Pa.renteral feedlng on 1+
survival in severe head-injured patient.
Young B, et al. Effect of total parenteral nutrition upon 1+

intracranial pressure in severe head injury.

Nutrition support and neurotrauma: A critical
Grahm TW, et al.  review of early nutrition in forty-five acute head — 1-
injury patients.

Combined-enteral parenteral nutrition versus
Hausmann D, et al. |total parenteral nutrition in brain-injured 1+
patients. A comparative study.

Enteral versus parenteral nutrition:effects on 1+

srelimmer U & alk gastrointestinal function and metabolism.

Evolution of energy expenditure and nitrogen

L . . 2+
excretion in severe head-injured patients.

Bruder N, et al.

Assessment of nutritional requirements of head- 24+

Clifton GL, et al. .. .
injured patients.

Clifton GL, etal. =~ The metabolic response to severe head injury. 2+

Clifton GL, etal.  Enteral hyperalimentation in head injury. 1+

Comparison of administration of two standard
Ott LG, et al. intravenous amino acid formulas to severe brain- 1+
injured patients.
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1. Rapp RP, Pharm B, Young D, et al. The favorable effect of parenteral fe-
eding on survival in severe head-injured patient J Neurosurg 1985; 63:
714-8.

2. Young B, Ott L, Haack D, et al. Effect of total parenteral nutrition upon
intracranial pressure in severe head injury. J Neurosurg 1987; 67:76-80.

3. Grahm TW, Zadrozny DB, Harrington T, et al. Nutrition support and
neurotrauma: A critical review of early nutrition in forty-five acute head
injury patients. Neusurg 1986; 19:367-73.

4. Hausmann D, Mosebach KO, Caspari R. Combined-enteral parenteral
nutrition versus total parenteral nutrition in brain-injured patients. A
comparative study. Intens Care Med 1985; 11:80-4.

5. Suchner U, Senftleben U, Eckart T, et al. Enteral versus parenteral nu-
trition:effects on gastrointestinal function and metabolism. Nutrition
1996; 12:13-22.

6. Bruder N, Dumont JC, Francois G. Evolution of energy expenditure and
nitrogen excretion in severe head-injured patients. Crit Care Med 1997,
25:1378-83.

7. Clifton GL, Roberton CS, Choi SC. Assessment of nutritional require-

ments of head-injured patients. J Neurosurg 1986; 64:895-901.
8. Clifton GL, Roberton CS, Hodge S, et al. The metabolic response to se-
vere head injury. J Neurosurg 1984; 60:687-96.
9. Clifton GL, Roberton CS, Contant DF. Enteral hyperalimentation in
head injury. J Neurosurg 1985; 62:186-93.
10. Ott LG, Schmitt JJ, Young AB, et al. Comparison of administration of
two standard intravenous amino acid formulas to severe brain-injured

patients. Drug Intell Clin Pharm 1988; 22:763-8.
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RIPHEE (BARER)

BB BB (SLERRE - TAEFTER)
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R RE (4GS %R)

ITRHREG (RAER)



Bl A RS T o
ZhE A

JE B E R IN 5 A & i R R
t &aﬂi%ﬂ“‘ﬁl‘@lﬁuf@ }§‘“F'w
F b o IAFH T IER A T A IR B
R ERFE R B o PR T R4 EN
ﬁ%%z% Yo T 3L % Ty w6 B

B & & N IEAE B RS E R R
%/%Auﬁiaﬂ‘“&}lﬁuéﬁ%}i » % B A

Ak BB RAEY E 2L o




BRERIMBER R EISSI

% ﬁ BEEANEHBR/KREAE
BTRBBENEASZRE LR A

DN s R TERG MR R R SR G I T
DN e o o o s e M P R T 5
B P9 JBE A A 20 mmHg I o — i S 2R B R R
2k L%ﬁ@@l
HEBRNEERIR
EJ cpp > 60 mmHg » PRI 30 &
CVP 8~ 12 mmHg ° BEERIKIMERN K 2% J52

¥

JE N BEFHE5 ICP > 20 mmHg

4.

BY isamans b (RAERES W) 3~5 cd/X

4.

X o A AR ~ (T > IR P AR L P g

4.

Y i a4 PaCO, 30~35 mmHg

4.

E Mannitol 0.25~ 1 g/kg/iF ik 5
‘» B CT ~ 7K or ICH

B Wl tdited el o
B RA
( Barbiturate coma » #5385 (PaCO, 25~30 mmHg )
ERTER KD
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—t

Bl

|

1F B B IS MG R AR hEE e » DR REG R B AR AR R
HHEAA AT > A FRZK (fluid restriction)  ~ ERFIFRE] (Man-
nitol, Glycerol) ~ i & # % (hyperventilation) -~ $E # 7] (seda-
tives) ~ {ERIRLRE IS R ] B 55 6 FH W B g FF My - H AT ISEREE
TR MRS Fh O FE A AR B Y R P 12 Tl s s I A 7S > ERIBE
b TR REEA R A Al SRS BSER R R (cerebral perfusion) Jz
AR A0 QR DU R T > R 59— BRI R EE - RR 1
AR R E TP E LS AT &R RE B ARG & -

3 oA [ g

1. BRBH SRR EIERE

EAELIR » BRI IMER AR DUBH A B R P s B A -
BERLZEBBANREAR 25 mmHg FEHFREF/B AR - 7 R
TRERRAIHTSE B EE IS S B P9 R T 5 - A o B A P A
AR © BRI ~ JEOKE - BEEE SR (hyperemia) Sz 7K
i o FLrR K B P HE I B K IS A ZE DA BRI E I 5 BRI
AN [R] B Ji RT3 A R PN JBR v > RILIAZE 8 A [T 7 ik g e
BIAn: AR = R B A Il [ - RIS A R,
AN/ ES [ - R FEMT S R AR A « BT Foalt iz g B B e
g MEHERFZTHEEANR » FRZEERZERE

(1) PRI RS RITEBIART 15~30 P MEwE /R SRS -
28 ORI 30 HERFETE CPP I -

(2) 865 * ML LT H @RI B A5 PRI I R P
BETI G - >0
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(3) M & fbhik s BE © A S Alhik o R [ 5 R JT L7 L
fiE > BEAER N o SOZ o BEAEETRE o (BRI R 4
etk 73 B i 52 2R AT R U S et 7 °

(4) M ShEE TR - I rh i RS Er S 2B R TS L
TR S I s I A R Ty - 37

(5) SHERZESS « B SHRFIRIAI 2 25 B E 5 SN BT e - 70
REC RIS alEgi CYSUSERZ SO REIN

() BB RS © BRI ST kSR s |
RLEPY BT 5 B 0 PR SRR Csedatives) B 1 B

(analgesics ) ° *°7

2. BREASHERE :

RN T AT SR S A R - A
A VP 17 5 A L 5 ) LT 38 4 T 4
NETIE

(1) IS BEWE T 17 (CSF drainage) © WISA =S 7 EE (ven-
triculostomy ) HSEBENL S 2 E —EEHERY T - 2° I
PR kB > BIfida (3~5c.c.) WINSHHRENR - thaE
BRI RE - — AR 8 /INKFS [T 75 co. J@ 222 HiilE -

(2) g s A ~ 1k g A R i AS L Y PELE A (neuromuscular block-
ade) : ®7"° GEEFA 1L S AL RREBTEIRI I - —
T {5 A P g O 5 AR B e 59— D Tl Al RN AR -
FH$ERFF 21 Midazolam ~ Propofol ~ Ketamine ° [FJEE72l Fet-
anyl ~ Morphine o F A LA FHEREIZ0 Atracurium ~  Cis-
atracurium ° 35 —JHEEY)IY W EAERFIRAGEE - HIEFREE ¢
(a) WP EZE 5 -
(b) Midazolam ~ Propofol J Atracurium & 52 ZE (18R -
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(o) MRS LABHIEETA rT BRI > E S (HEERFRT A -

& SRR SR B IR A Ak A5 B ST S RS AR A
BLZE R H TR - B AR ARy - LIRS B
Pl s B I HI) > BN R/ INGA 20 mmHg 858 24 /NE > HITRT LA
R ZE BRI

3) BB ERREEFRE (hyperosmotic diuretics ) * 7 & Y %E
Y72 Mannitol k2 Glycerol » H[RE{EE A R B G 2 08 hI M2
PBB R - [ B ST AR 2 7k AR - 2N RECE A /K
TR B« G R AI{EAGEE 15~20 882 BAMGTE
F - Bl R4S 87 > Mannitol 7 DL EWITER 24 -
AR R ~ FHRIMALL - IS Mm it &R » 5]
FEE S FE PR O I8 B 0 L B 9 A S0 I v g A 1 o A
WRE  SERRHIRR ARG SER B SN BAIAA -

R T A R L RERF RS AG ZE (bolus, rapid infusion) e
[t4% > Mannitol A ¥7 B M A FEREE (BBB) B{ER - KIBE > 7E
2 KRB A 2 7% > Mannitol AJRESREELENEY » KT 1SE
PN 127 Rt T 2 2R IS /K I B 52 - SRS TR - AR E Al
FHEHE 4845 42 (continuous infusion) A Z# 4 o K ILAG
) O HE R B R IR 4532 (bolus, rapid infusion)
AN EAE 2 A #5382 (continuous infusion ) = Z: 5 {5 FH 7
=5 0.25~1 g/Kg/4~6hrs » WELRF A] DA G 5 FH fEbe - (5
WEFECRRE IR 5 M AAE - FEESRNM 2B R > B RB BB AR
320 Osm/L > DAGRIE B 5=0E o EAR L BRY a2 B s
A= (hypovolemia) ~ {KIfi1JER (hypotension) ~ 5 f##HE 1~
7 R B E o FIPRFE] Lasix RI A Mannitol 58 FH S0 5
IF o A& © 20~40 mg/4~6 hrs » Fi RIS Y S TR EEY
1A A LA 2R AR AR B S AR A T 728 2B BB mR ML <
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(4) W5 Chyperventilation) '~ F KM H &bk
JBR {54 AR LI 7 A A2 2] PR B P R R © R Ry
{57 FH AR R R B« R H bR BERE R 25 &
30 mmHg > #F#E A R REE N BRRICR - (HIRFREET KBk
TR 26 TR s PaCO, MERFAE 30 22 35 mmHg » #E{G0H & #2
SREMR] o B AR - B RTHIEER R 8 = A
FRFF e B o SRR TS 1 it R 4 SR o0 P PR O B Y T8
FEF o

(5) L EL 2Bk (Barbiturate coma) 7 R & B EAIEEL 2
HE S AR RS B AR - DUZ BRI AR HAY - e
L PRFRBINIERE  FERAEER A2 S 21
%2 89% - HEHEENBUILLZBEERIBRIFSR - 11T
RS T HIRER A by B SELEERIEME - KBEE A
e B i b E Bk s B I R B AE E B B B > QIR BA MG
FHRIIRFRETRHR - BEERDIRE A28 - MEBEE A BERES LM - &
R ADIRERY A A o FTLAUEE - EEHP AR 30 mmHg
HEEE L IBR /NS 70 mmHg B2 HEE L BR KRS 70 mmHg (117
WSS 40 mmHg Iy > B[ fERZ & it b 20 B Bk ek - (3
I EEY) 5 T L ELFF & (Pentobarbital ) #EIEF & E 10
mg/kg loading ° 30 min #Fk7F & (IV infusion) > A% 5 mg/kg/
hr 548 3 /NRFE B ISR (EEG electrocerebral silence ) °
WIERIMBEANTRE - RIEGTH RS - #:35 2L 1~3 mg/kg/hr
HORIEAER: » WORE MR 2 AR £ 30~50 mg/100ml] -
TEEAANEE/INA 20 mmHg » 24 %2 48 /NFFEEY) HIZ Wi - 2
PO 2 B R A R B e AT AR - DRI IHE B i T T T B R
BIEH AEEIRGE o Rl 2 B i B ER 2 4
JESTEH RGN LAEE I - H ATEI N2 E K2 AR -

(6) IR (hypothermia) 222 SFAISESEE - SR 28t
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5REANEFRIAS S o FHHY » AREEE L (hypothermia) Al H:
B o WHFTEREEUR » BERAALE 24~96 /NFAHRIR 2 33
& 34C > ZRFHLE/ VN 0.3 BERHEEEENR 2 37C >
PEVE PTRRARBS ACR ~ B R B Iy R 2L 8 - N5 |52 2 E
MESHEVRIRR - HERPRASSRAVRELES o F A RIER B
MEAREE ~ RGN ZE R (prolonged clotting time ) ° L7
EEHA 2001 SE28 — HARG R B B e 5 Bl -

(7) FA[EfE (steroid) * H ATREFRSREMEIREET TR SIS (brain
abscess ) Fift5 [REAS/KIE ~ BEN BRI R R o (KIR H RTAY ST
Z BRI TE R  * REE S MG R B RS | o RS
ANBEREEEA L » [ BEASRE ARAS SR E AT - BRI AN e T T P
}EH °

(8) Jak BA T4 - U FRiT (decompressive craniectomy ) © FHIA TG
EEASSME (STBI) HIRE GRS — X FURERRTRI T Harvey
Cushing ffif2H < 2% FLHIFTAIAS S » NEmsEl-=E (mortal-
ity) or FEEE (morbidity ) 5 EB /R H A AR /715G B
EHIEEL o JTAE AR R B AN IR R HE S - (1SS UIER
AP A NEEERIEE S © 77 1996 FFEHY AANS » {f B
YIERATHY STBIHYJF A - BB Y BR AT E A R0 Ak - 2

TR B T 5 o BRSO B il B A T T R AR il
(decompressive lobectomy ) [L#Z » £ T FYEE BB E UIBR
MR BR AR ERE © 2 MERE TS VBRI A TGS -
R ARG B AL - %0 LEUA SRR YR
Rl “HYRE o AP HEEES UIRRITHI . O AT U BT IR T
% B AT E UIBRMTHO B0 IR B R Bl (R ~ 84D - [H]
IRF R DBl AR/ NS AME AT R PR 2 B TR A
a0 o1 E AR TR  IT R B B N AR B U R i
B — B RIALE
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3. REFRBASHESBERSE :

FEEARS ST BER - HEifRE i o BRIK E o &
BAAN T 528 20 28 25 mmHg RF > BIVES I8 5 Ao pi g 2 g R A o [
RN T EEFF L - &F LE AN G AN R E
PRI G A B 25 TRl VR R 2 g B f& B BB (benefit risk ratio ) > B AR
FEZ MR T RN RIS S BRSSP BR o TR R
KRB A B 52 B W AR EE ARG E e i #e  » Hrp A
FERS IR ARSI ~ PURERIZEYIRO B ~ BEHERHE R 30 B - R R ]
S AR Z 2522 - MABERIE R 100 % ~ BEVE RS I AR
RE (normovolemia) ~ HULERIRERMERFLE 8 22 12 mmHg ~ HSE R
FERJA 60 mmHg » I A "% kil s3 B 35~40 mmHg © {EfTH
BEARGAL 2 IERRET - 05 A5 R 2B = B A R
B RIS {5 8 T e I 8e v [T > B RE1 3 £ 5 ce.
AE | IR R REROR o SRR E BT RS = 5 [0 > Rl e FH §E
i L0 7 S A A LS RELET AR - 1 E 75 A B A 22 et W R TR B I
W Z R A TS L » ARBER B RE S A T - AR R
EAE R PERIBE A RE - RIR] =5 [ B A A, - R IR 5

HIJ e = FH = Al PR 7 ( Mannitol, Glycerol ) > Mannitol AJ L
KEFF » [EHERZERE 320 Osm/L 5 11 & R B = e
HIRETS » SR REE RS AT o A0S IR S 5 2 il P9 R
bR 7 SRR S R PR Z A% R E R ARAVE R « AR
AN AR ERE BT BERF FERZIEE S A MM B B HE
SRVERFFTIE I o BRI IL i HE 6 v IS g A A DA e o2 FTag ot —
FREVIEE » EFRRITEREOR - BE 2 SO R E W BE - H
PRSP 2 B Rk - (RIEESE (hypothermia) ~ SillEEETE
EEREEELE (PaCO,< 30 mmHg) ~ SRR /K (hyper-

tonic saline ) Zf o
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RIZBABASZIR

KRERABERZE

CPP > 60 mmHg » JRE¥ATA S 30 & > CVP 8~12 mmHg > HEfR
I BR S 28 52

¥

WE P BT 5 ICP > 20 mmHg

¥
N BEm [ (ANRA =S [T ) 3~5 ce/X
¥
{5 FH SRR ~ LR o o R (B P R L P P S 7
¥

& &5 3 854, PaCO, 30~35 mmHg

¥

Mannitol 0.25~1 g/kg/#§ k75

B

) S CT - BN o Py

¥ 4m
o R 505 P T ) el
$

F_ReBEE
Barbiturate coma ° /5 A A%, (PaCO,25~30mmHg )
ERMEEEEK - B - RIEAE (hypothermia) -

S MR ~ = R EE R (PaCO, < 30 mmHg) ~ Jik
JFRBH AT ( decompression craniectomy )
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=2 =1

A i B i 53 T AR a7 5 - ARl S8 BT LT 5 % o
OEB o BAF R T RS RIS R R REE R Y R B - PR T Y

BRI RRPZER 2 A% - QAT 25 U T A T B

R ~ IR I

it B ARG B DU st IR L 28 A R H iy aeE g B

Ra 1% S ik 71 5]

Series (ref. No.) Article title attes
level
Ghajar J. 2000(1) Traumatic brain injury. 2++
Marion DW, Letarte Management of Intracranial Hypertension. 24+
PB. 1997(2) Conte.
Marion DW, Firlik A, Hyperventilation and severe traumatic brain 24+
Mclaughlin M. 1995(3) injury.
Robertson CS, Cormio .
> ++
M. 1995(4) Cerebral metabolic management. 2
Bouma GJ. 1995(5) .C§rebral blood flow in severe clinical head 24+
injury.
Chesnut RM. 1995(6) Medical management of severe head injury: 1+

Present and future.

The Brain Trauma

The American Association of Neurological
Surgeons. The Joint Section on Neurotrauma

Hilton A, et al. 2000(8)

+
Foundation. 2000 (7)  and Critical Care. Intracranial pressure 1
treatment threshold.
Young C, Knudsen N, Sedation in the intensive care unit. 2++
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Series (ref. No.) Article title EVlldence
evel
Kollef MH, Levy NT, The use of continuous iv sedation is
Ahrens TS, et al. 1998 associated with prolongation of mechanical 2++
9) ventilation.
Prielipp RC, Coursin | Sedative and neuromuscular blocking drug 24+
DB. 1995; 3(10) use in critically ill patients with head injuries.
Vernon DD, Wooward . . ..
GA, Skjonsberg AK. lc\i/l[la;;l;gfzggt é)ri the patient with head injury 24+
1992(11) e
Kornfeld DS, Zimberg | Psychiatric complication of open-heart 24+
S, Malm. 1965(12) surgery.
Kanto J, Klotz U. 1982 Intrave?nous BenZO('haz.epmes as.ar.laesthetlc .
(13) agents: Pharmacokinetics and clinical 2
consequences.
Ramsa.y MA, Savege Controlled sedation with alphaxalone-
TM. Simpson BR, et alphadolone 2+
al. 1974(14) P '
Sigl C, Chamoun CN. | An introduction to bispctral analysis for the 24+
1994(15) EEG.
Malacrida R, Fritz ME, Pharmacokinetics of Midazolam
Suter PM, et al. 1991  administered by continuous intravenous 2+
(16) infusion to intensive care patients.
Swart EL, van Continuous infusion of Lorazepam versus
Schijndel RJ, van Midazolam in patients in the intensive care 1-
Loenen AC, et al. 1999 unit: sedation with Lorazepam is easier to
(17) manage and is more cost-effective.
McCollam JS, O'Neil antlnuous infusions of Lorazepam,
Midazolam, and Propofol for sedation of
MG, Norcross ED, et o . . 1-
critically ill surgery trauma patient: A
al. 1999(18) . . .
prospective, randomized comparison.
Ostermann ME,
SER RIS R Sedation in the intensive care unit. 2+

RA, et al. 2000; 283
(19)
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Series (ref. No.)

Article title

Evidence
level

Shafer A, White PF,

Use of a Fentanyl infusion in the intensive

. . . "
Schuttler J, et al. 1983(20) care unit: Tolerance to its anesthetic 2
effects.
Cerebral hemodynamic effects of
de Nadal M, Munar F, Morphine and Fentanyl in patients with
Poca MA, et al. 2000; 92 o . 2+
1) severe head injury: absence of correlation
to cerebral autoregulation.
Clifton GL, Miller ER, . .
ChoiSC. o 2001 iy Lackoteflalinineionsl gy
22; 344(22) P Jury:
. . o
Clifton GL. 2004(23) Keeping co.olistlll h.ot.. An update on 1-
hypothermia in brain injury.
Final results of MRC CRASH, a
Edwards P, Arango M, randomised placebo-controlled trial of 14+
Balica L. 2005(24) intravenous corticosteroid in adults with
head injury-outcomes at 6 months.
The establishment of cerebral hernia as a
decompressive measure for inaccessible
. brain tumor; with the description of
’ +
Cushing H. 1905(25) intramuscular methods of marking the 2
bone defect in temporal and occipital
regions.
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32 38 STER A
HSTR R M FAR e RN e

B 1 Es vk s N s T M 24 T 0 A0 Phenytoin
Carbamazepine ~ Phenobarbital B Valproate °

2. HUEWSEEER ¢ Phenytoin Fl1 Carbamazepine A5 S FE
BRI - RS iR R - B
EIRTRIRE R A SR FE DG R MR R 8 1 - nTLAGE
NS 9 AU TR

3. HrTE bR B EALRE | B KHEEL GCS score 10 53D
N BERE G~ NIRRT E T~ BN I
PGPS FEE E- LR ~ PRSP ~ 2 R SME ~ M1 24
/INIRF P9 HE R R A

—
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1]

FEAMERBTIR A » $98 2% 2 10% &5 2 5 R EEE(E -
MAME &R (post-traumatic seizures, PTS ) W i 43 f% 5 2% 4 Bl 5
M - PR EEZG 7 KNEL - EF R EIE2E 7
KU F B AR - BIME % - SR8 (F & S NS RS S A 28 1 rV 48
# (secondary injury) > 401 : R L7 ~ IR (CMRO; )
serhn ~ RS E (CBF) 30 ~ KBS & (cerebral blood vol-
ume ) NI~ BEARPIIEIIRER - (A5 BTG RE TR - S A
AR AE (oxygenation) ° JLA¢ - RESf e E A4 —so a8 hE
s ARG S ~ B GEEE » BT INEASEV G S - FA R
i LA o



E1TE BRZEMGE

FESSE 1970 S0 > MRS MRLEE AR w P LR 2EY). 2 TG TG
B o ORI > H MR BB AN S BB AL o S TP RS R
B H G ERIRITER > DURBEY)Ry A E RIS - BSOS RIS
P B A S 5 — SRASEMREE o Fr AR B IO ME B - afe
PHILRUIRSEY) . TR > B EERAPRE IRRE -

N ok (=] /g = ﬂ

€ Young etal. FJJHJ RCT #5E Phenytoin J2 5 BETH P -4 1 B %
TERISME R ER R (F - HASREUR 244 (LIEIMERREE - BFEtk
77 4% T Phenytoin B2 T FIAH - WEHE 2 4 o 55 ARE5Z2 11 mg/
kg FIRESN SRR - ZERILAESN R & - RIgEK
FhIL LA H A4 22902 5 40~80 umol/L  (10~20 pg/mL) °
HIH P ELE R MR MEB R R - HE 43K > {£1% T Phenytoin
B 77 R P R A EL I SR RE = 1) A3 T EEYIAM - R MESME
TR 3.7% » BEFEMEIIIMEIRE 12.4% ¢ B © RS
G 3.7% @ EFRVERISIMEREER 10.8% - HLE S rlaE 2 ¥
W AH HAME R R Y 28 AF R 2 BRI SRS - HZ2H
—EHMESF ERSE ¢ R A Phenytoin [MAF 18 & KA 48 umol/L >
BAENEHRERmEE -

€ JAPEIT 1990 4 Temkin et al. # 2 B B IS MG & » BfF— R R
1y~ BTIERY ~ BERERY ~ SER - LEBE R - 404 f0E
Btz 52 Phenytoin 20 mg/kg FRIKIES HIE AR - Z REFIRE
B~ DiRECE BB T DUEMERRIR - ARSI H 2R
HELEYE T Phenytoin 40~ 80 umol/L (total ) B¢ 3~6 umol/L ( free
form) o fEHNFENS 5B HH IS 2 I =K ~ 5 5 R fhiim i 23—
R MGEHE24 A > AEH 1~ 3~ 69~ 12 ML » FFIRES
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BB IMBERRZBRIE S

B¢ AR A K Y ZE PR B S 2 200~ 1200 mg/d » i i &2
AT 2600 mg/d o 58 PR MG 1 R Y 25 AR SR AT IR PR B AT I
MALLECEBHEE TR > 3 AE 3.6% (95%Cl 1 2.3~4.9) L1 142%
(95%CI : 0.12~0.62) ° [FHRG— R F- S MESMER FEAY NNT
( Number Needed to Treat) = 10 (95%CI : 8~18) - {HE¥R
BEFVEIME R FERRITEDT - 18 M AH I B A2 AR -

RS S R RLIS A= 2238 43 > f54% T Phenytoin ZEYJHHE
LA FTF > A2 8.2%62% » p <.01  [fTNNH (Num-
ber Needed to Harm ) J& 17 ° %52 Phenytoin 3% > % 1,000 A > ]
TEPS 111 ZEEREYEE - (H2H 62 AR KREALE T 1LZEY)
B o BESRITER YL > mAHAREL - 73R EZEYH 9% EL¥
HiAH 6% » p=.52 o [ — R A L ERLZRI LY > 7350l E 28
P 0.6 % FEEHIEAH 0.1% > p = 1.0 ¢

Temkin et al. HAf#m ¢ i FH 7 K1Y Phenytoin 7S 1GFE L ZEHIR
PRI PR 1] [ B R RS e R B SR AR B A T -

€  Temkinetal. fFAPETC 1999 - LL#E Valproic Acid Hi Phenytoin TH [}/
LB M BLE 28 EH YME R BRI ST - 379 A BSIMBRI R > B
&0 LRI AR BEE TIRE R E T~ ISER R - AT
J& hm B A KM R B PR ~ BRI N I ~ oIS S A T e ~
HES IS © 9 A9 H#% 7 Phenytoin 2%+ K ~ Valproic Acid
165 30 K ~ Valproic Acid {758 180 K —#H - F3# /MG R
HIEs 4 RKAHE K £F Phenytoin 22970 i pooled Valproic Acid 74
AL =R 0 (1.5% 4.5% » p=.14) »RR=2.9 (95
%CI:0.7~133) -

B ERTIME PR IR 5% A SR N EEZE ] - (28252 Val-
proic Acid JEHEEAHIATLL Phenytoin ZEY)#H A= 6 L3R Z fH])

(134% :72% > p =.07>RR =2.0°95% CI: 09~4.1) -
It > Valproic Acid N8 i #L0 FH ARFHPG A ME 2 EH
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€ Cochrane Collaboration Group 1) meta-analysis 34T 10 1 & 5@ 1Y
RCTs » 3t 2,036 {5 {51 FE 17310 1% T DUREF SE Y Bl 22 R PR e 2R
THIGOME 2 BRI B 28 4 o ORI ZEY) n] DA 28 14 MG 14
R AR (H 2 AR RE R MG R B 2 4 3 iR
ERHRSELC R « NEAG R PURR 22 535 2 745 Phenytoin
oY, Carbamazepine 44/ 98 U B 1 QI - {H 2 B25Z Carba-
mazepine {EIFAH AT AT RESE I SE L B A AR 7S o Meta-analysis 73
FrEoAs R - MEEPEEREE IR 2 S ERLERITEIE - THNIME
{58 FHPURES 22 B R A 2L s N B 28 MR/ ME 2 i - THPG
FEE M AME % BT > Phenytoin & H BT LABZSZ 3G © 2RI »
BLS BB R AN SCFHEE I DURERT ) n] DA R EE B g o6 SR B

HACIE R
© FFRIbE © PURBREEY ARG HELE B LLHR (%oH 4R @ Schierhout

et al. Anti-epileptic drugs for preventing seizures following acute traumatic brain in-

jury (Cochrane Review ) ,2000) -

7 T RTERANGERE  SMEEREM 8 1 A

GREILH BE ShabHBa ShEtbH R kAt Ra

Phenytoin Early (< 7 days ) | Skin Rash
95/540  78/514 | 67/208  66/196 22/456  65/434 30/292  18/276
(17.6% )(15.2%) (32.2%)(33.7%) (4.8%) (15%) (10.3%) (6.5%)
RR = 1.15 RR = 0.96 RR = 0.34 RR = 1.57
(0.89~1.51) (0.72~1.39) (0.21~0.54) (0.57~39.88)

NNT = 10

Carbamazepine | Late (> 7 days)

44/75 30/76  65/499  49/482

(58.7%)(39.5%) (13%) (10.2%)

RR = 1.49 RR = 1.28

(1.06~2.08) (0.9~1.81)
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IRIR DL E3CRRIEIER - TRPGE S MG R - 2N sk Al
MEEEYIIE Y - THEEAR T UUEEZEY) - v AR R 1AM 12 5
R4 > HZE > BNEESIMERE > HSERE A R
{57 FH HURE R S8 ] DA B BB 1 90 L SR B e AR TR I o MEyL BRI
FVEIME RN 2 AR > WINARRIEL 3 - TG R
%M > Phenytoin s& H i W] DABERZHIGRELZ — o A EWTFCEUR ¢
Phenytoin F[1 Carbamazepine B XX THIH F- 58 4 B 25 (F > nI ALt
EfakEit R o Hrh b LR ¢ SR GCS score
10 3PN ~ B EHE - MRS BT - BRI N ImAE - B
HES LI ~ BSPIERIN ~ 2O ME - SME TR 24/ INRF S HIBRREIR 75 -

Ra 1% Sk 7 3% |

Series (ref. No.) Article title EVIdence.
level

Brain Injury S
Foundation, AANS i(r}ll_llidehnes for the management of severe head 1+
1996(1) e
Robertson, et al. Cerebral metabolic management. New 1-
1995(2) Horizons.
Lang, ct al. 1995(3) Intracranial pressure and cerebral perfusion 2+

pressurein severe head injury.

Rapport, et al. 1973 | A survey of attitudes toward the pharmacologic 24+
(€)) prophylaxis of posttraumatic epilepsy.

Failure of prophylactically administered
Phenytoin to prevent early posttraumatic 1-
seizures.

Young, et al. 1983(5)
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Series (ref. No.) Article title B
level
. A randomized, double-blind study of

Eg)m kin, et al. 1990 phenytoin for the prevention of posttraumatic 1+
seizures.

McKindley, et al. Effect of acute phase response on Phenytoin 2.

1997(7) metabolism in neurotrauma patients.

Haltiner, et al. 1999 Side effects anq mortality associated Wlth the

) use of Phenytoin for early posttraumatic 2++
seizure prophylaxis.

Temkin, et al. 1999 | Valprate therapy for prevention of 1+

9) posttraumatic seizures: A randomized trial.

Schierhout, et al. Anti-epileptic drugs for preventing seizures 1+

2000(10) following acute traumatic brain injury.

Brain Injury Special

Interest Group 1998 | Brain Injury Special Interest Group. 1+

(11

1. Brain Injury Foundation, AANS. Guidelines for the management of se-
vere head injury. J Neurotrauma 1996; 13:641-734.
2. Robertson et al. Cerebral metabolic management. New Horizons 1995;

3:410-22.

3. Lang et al. Intracranial pressure and cerebral perfusion pressurein se-

vere head injury. New Horizons 1995; 3:400-8.

4. Rapport et al. A survey of attitudes toward the pharmacologic prophy-
laxis of posttraumatic epilepsy. J Neurosurg 1973; 38:159-66.

5. Young et al. Failure of prophylactically administered Phenytoin to pre-
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vent early posttraumatic seizures. J Neurosurg 1983; 58:231-5.

6. Temkin et al. A randomized, double-blind study of Phenytoin for the
prevention of posttraumatic seizures. New Engl J Med 1990; 323:
497-502.

7. McKindley et al. Effect of acute phase response on Phenytoin metab-
olism in neurotrauma patients. J Clin Pharmacol 1997; 37:129-39.

8. Haltiner et al. Side effects and mortality associated with the use of Phe-
nytoin for early posttraumatic seizure prophylaxis. J Neurosurg 1999;
91:588-92.

9. Temkin et al. Valprate therapy for prevention of posttraumatic seizures:
A randomized trial. J Neurosurg 1999; 91:593-600.

10. Schierhout et al. Anti-epileptic drugs for preventing seizures follow-

ing acute traumatic brain injury (Cochrane Review), 2000.
11. Brain Injury Special Interest Group, AAPMR. Arch Phys Rehabil
1998; 79:594-7.
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BB IMBERRZBRIE S

g ﬁ BEARED
LD -E=t §-37 55 U]

. EETE R /K (hypertonic saline )

AR R A A JBR - HLEL SO A S e A e B 2
Yy EEMAARGEA MERE - HalEks 2 E s 6
H -

. B EE 2K (Barbiturate coma )

AR - PR IEERIEED - T2 R A Y
HE - B FHRAN E B2 - (ENSRPDIRE oK Z 1B B
ZHEIBEH] - FREREERITIRL -

. WEEEASE, (hyperventilation )

(1) ATRFEI Az — SR - ARSI B B2
Hll B (autoregulation ) ZEEIJLA FEIMT & » HE
RS H Y -

(2) 5% PaCO, < 30 mmHg > H FITE B S RERE L
BF o 1 HL AR A -

. KB (hypothermia )

ENEn 7 R ILESR S A E R e

. FEEEE (steroid )

R R [ AR S R S P 5 [ RS 2 7K i - TR
BEAAIR 2 S o (BRI AT FE e s > 8 o 2 ] it
NRERHAR A SME P 5 HE ISk - HAM ISR
B BRI - KA RS T -



ET—8 ZREE

—t

J]

|

B L BE A MG R IR R S DU A BRAO R - SR T IS ER R R
(cerebral perfusion) Kz [FEARAE Al DARE SRk MRS EAZE - 28 FRiGHE
FalEE R 7K (hypertonic saline ) ~ L2 EE K (Barbiturate
coma) -~ i #A58 (hyperventilation) ~ {KJ% % 7% (hypothermia)
SR BE (steroid ) HYE FH 2R 48 Kol ax iy IS B Dhge - 2 EIF
Ko BUBBUR MR RE > 1% RSB SFE adt we AR s e
HY & SR BN AR &

N ok [B] g8 .

¢ SR EE/K (hypertonic saline)

ShEET A EEREE Ak Ee A - SRR E/K ] LAE BBB
ST RE Y3 T 7 AL AHE m AUR B R IR A RS AR R Kk o3 T R
B PYRE - o m] DUERL I 3R ke I8 A 2 78 A JE DL K B 17 T A5
MEEERSGE - 1999 4 Qureshi T A T 4 i HH TLps A B8 A AN [FlR
R SRR AR K (3% 5.3 ml/kg DARz 23 %0.7 ml/kg ) F1Man-
nitol (1 mg/kg) %% I EH N B RCRAHE > HBEEITER - ¢
2002 4F: Schwarz = Af# FH 10% 75 ml Fy SRR B /KRB 22 )
(MR R A 8 ) SIRBN RS T 9.9 mmHg »
TEVLRRRHEEIE N - B KRR R 55 35 738 - 198 HHEL L

HEIEH - °

¢ Bt ZEEE X (Barbiturate coma)
F A 7 & Y E2L B 22 B B R A S (R A B AR > DO RN
KRB R H P > ABE N SRR I RE AR « 7 — MR A
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F7 15 i L P JBE A A 30 mmHg > JISEE 3 R /[NFA 70 mmHg 57 % 2
MEEE R KA 70 mmHg (117 BE P ERT5 KR 40mmHg I > BIJERZE
it 58 Y 2EY) 5 K BL R EE%2 (Phenobarbital )+ EEAETH RS 10
mg/kg * 30 min FFIREST © SRR 5 mg/kg/hr A8 3 /NS IE E KK
AL (EEG electrocerebral silence ) ° fEEHAAEE/NFA 20 mmHg » 24
2 48 /NRFEEY) R FE X W e o O L 220 B K R i B A (R
BR ~ B AIMMAE - HATEIRNEH KL A ERELE -

¢ BEBSE (hyperventilation)

FFH BRI — S A bl 53 JBE {5045 G50 I 78 s i LA 1
(RN BRI AR © I A S i o3 AR 21 25 %2 30 mmHg @ ¥
P PR RGPl P BRASUR > (HIRF R IRIBEE 2R K% E ok
1 PaCO, HEFFAE 30 2 35 mmHg > EEAHGHE A AT RS « 5 A
AU - B RTRTELE R A S B S B BT S g R B - 28 3
TR TR 08 46 S (5 FH R PRI R B RE AT -

¢ KB % (hypothermia)

THFEERS BT o R ALE 24~ 96 /INFFA BETR IS 33 2 34°C »
IRV INRFER G 0.3 RERE S [EIE 22 37°C » Lk AT TREEA
R~ BN R R MR LB - 1N s BB G RE VAR - B R
FERAHEES - ©0 L EE 2001 £E55 = FRIREE =5
E& . M

¢ 3EEEE (steroid)
1 e B BT S o2 BRI B 1 b 2 e o e i B B /M55 B L 41
g1 GRS ] G N BE R P RR - TR A PR A SR A - R
ANEFEBITT G - ™
HEFEE A hyperbaric oxygen (HBO) > Metrizamide &% »
B ISR ARG BHEURRL -
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o Fil DAZE 3 e AR E R (options ) 2 #illE -

RSk
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WL P RGE I > BlIn]
PRIk 2 KA

(6)

Series (ref. No.) Article title Evidence
level
Chesnut RM. 1995(1) Medical management of severe head injury: 24+
Present and future.
Marion DW, Firlik A, o .
McLaughlin MR | Elr};?;ﬁ?stllatlon therapy for severe traumatic 2+
1995(2) JH:
Marion DW, Spiegel | Changes in the management of severe 2.
TP. 2000(3) traumatic brain injury: 1991-1997.
Qureshi AT, Wilsonn Treatrpent of c?levated intracranial pressure in
experimental intracerebral hemorrhage:
DA, Traystman RJ. . . . 2+
comparison between Mannitol and hypertonic
1999(4) .
saline.
Schwa.rz .S’ Effect of hypertonic (10 % ) saline in patients
Cowighuts D) with raised intracrainial pressure after stroke 2-
Aschwab S. 2002(5) . '
Khanma §, Davis D. 1 ramate iracranial
Peterson B, et al. 2000 R 2-

hypertension in pediatric traumatic brain
injury.
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2005(12)
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