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Abstract

Purpose: This study is a descriptive research to analyze prognostic factors of barbiturate
coma therapy (BCT) for severe brain damage patients, to develop a critical pathway (CP)
based on the results of analysis and to examine the effect of its clinical application,
Method: We analyzed medical records of 76 patients who received BCT for more than
three days between January 1999 to July 2005, Based on the results of the analysis,
we developed a CP and applied it to 12 people during August-December of 2005,
Result: By application of BCT CP, the mortality rate decreased from 31.6% to 16.7%. It
was found that the period of staying at ICU and total period of hospitalization were
shortened by 278 (139%) days and 1643 (29.4%) days, respectively, The Glasgow
coma scale of the recovery group by CP application was 903 (4.64) at 72 hours post
of BCT and 1428 (1.82) at discharge from hospital, and DRS was 6.62 (6.38) points,
Conclusion: By verifying clinical validity of the suggested CP, we believe that we have
obtained visible effects standardizing the treatment pathway of BCT for brain damage
patients,
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2) Disability rating scale(DRS)
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(Table 1) Based on analysis of medical records on critical pathway change

Classification

Before content

Correct content

Indication of start

Decision by Dr

CPICH) 12 point, before 3h

EET Indication of finish Pupil fixed Delete of pupil response
Bi-spectral Index None 0-10 point(burst suppression)
Assessment &  ICP monitoring ATS All BCT patients
observation Braden scale None g 8h
Oral cavity None g 8h
Intracranial hypertension ATS ICP)25mmHg, over 30min (Craniectomy: ICP) 15, 15min)
MBP (mmHg) ATS Above 90
CPP (mmHg) 70 Above 70(if available)80), recording in flow sheet
CVP (mmHg) 3-5 Above 5
Criteria FiO, 0.35-04 0.45(4h)- 0.4(4h,#4)- 0 35(#6,7)
PaCO, (mmHg) 27-32 30-35(~#6), 35-40(Weaning),40
PaO, (mmHg) Above 80 80-100 as TS
Decision of brain death ATS BCT finished )72h
BT (° C) 35.6-36.5 Below 36, BCT finished ¢ 37
Consultation plan ATS Phamacology(#2), Rehabilitation(#6)
Family education ATS BCT process, Special intervention
Diet Nutrition plan If B/S(+) -) SOW TPN or SOW at #6d
At Pupil dilatation ATS, not must
Pb Additional indication If not sedation Waiting 9h(time to coma)
ICP »20 If ICP )20, waiting 2h half from PB loading
Mannitol (ml) g 6h Pb loading(x1 & g 4h) maintenance(q8h) -tapering(q6h)
o ; Dosage (ug/kg/min) 5-10 10-14
Lzl eEiton BB Tapering At Pb tapering Tapering:#5, D/C: post BCT 72h, CPP)80,
Glycerol (ml) g 6h PRN, continuous IICP, S-Osmolarity) 320, at Pb tapering
Steroid g 6h g 4h(Pb loading), g 8h(Post BCT #72h)
Hepatic drugs ATS Start at BCT #48h
Standard regimen RI Pb, Vasopressin, Serum-Na
Fluid infusion (cc/day) 8000cc Limit: (5000cc
Culture (blood, sputum, urine) ATS BCT #3, #6
Evaluation Reflex test (corneal, coughing, ATS As TS

gag, swallowing)

ATS=According to situation; B/S= Bowel sound; BT= Body temperature; CPP=Cerebral perfusion pressure;
CVP=Central venous pressure; ICP=Intra cranial pressure; MBP=Mean blood pressure; Pb= Pentobarbital; TS= Time schedule,

118 - ZEJYXIF(CP) i
BCTS 39 ol Aag b 768l elmrlse wastel
o8 2AZ PR pEE Arke vhest Lok

1) HH|RA0|E 258 AM M2 HZh 2

76| 97715 A4 A7 BCTY vhe-g JERlle 48A0A
T8 WFES e ved 2o dEsME §A8%
3.0140.84(0.84)mg/kg/hro 2 b8t EAH(GCS 3)E A3}
ok #H9ke 13.70(15.55)mmHgS FA1BFIAL, HHFU-2 77.93
(17.02)mmHgR  71EHHE A HAFRStel 9FS F
= 3 5% 96.31(10.82)mmHg® BCT AR A} &8
zto)7h gl ot 6AIZERlol 88.08(13.34)7F 2}o]

% 7227

Ao

7} QtH(p=.007). BCT 6AIZHAIE= slEn|u]e

X .46} iz BAED dekexd] 288 730
woke. 5 .81(3.30)mmHgE SR Eom BCT APFA o= 50]
3S BCT 28 F 72A17H6E 6.62 2.9DE H2J3k 207} 3l
= Ae® YEthp=.003). FTHITIEEUS 32.60(4.31)
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oi7F Sle ZoR UETHp=010). FFSAEETUS 150.16
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FE22] FEFold] o3t Aoz BAEY IFIFTE {4
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(Table 2) Analysis on the variation of barbiturate coma therapy (N=76)
BCT start BCT#6h BCT#48h Post BCT#72h
Characteristics Mean(SD) Mean(SD) Mean(SD) F p
Mean(SD) FP) FP) FP)
3.94( 1.75) 311(041) 3.00( .001) 7.82(497)
BCT start 318( .076) 412( 043) 70.19( .001)
Ges BCT#6h 0.06( .804) 103,23( .001) 48.18 001
BCT#48h 108,32( ,001)
Pb dosage 250( 0.78 ) 301( 084 ) 3169 001
ICP (mmHg) (n=61) 14.10(13,69) 11.61(10.76 ) 13.70(15.55 ) 15,51(13.49 ) 163 184
CPP (mmHg) (n=61) 80.14(21.23) 77 81(16.53 ) 77.93(17.02 ) 79.32(16.89 ) 0.39 763
94 24(19 58) 88.08(13.34 ) 96.31(10,82 ) 94 77(14.50 )
MBP BCT start 6.78( .010) 0.76( 374) 0.05( .824) 414 007
(mmHg) BCT#6h 12,09( .001) 7.99( .030) ’ :
BCT#48h 0.42( 051)
5,22( 2.86) 5.36( 3.38 ) 5381( 3.30 ) 6.62( 291 )
CVP BCT start 0.09( .764) 182( 178) 10.15( .001) 468 003
(mmHg) BCT#6h 110( .294) 8.33( .048) : :
BCT#48h 3.37( .067)
29.86( 5.60) 30.11( 492 ) 32.60( 431 ) 31.40( 521 )
PaCO; BCT start 007( 472) 9.02( .001) 2.86( 54) B i
(mmHg) BCT#6h 7.47( 001) 2.02( ,001) : :
BCT#48h 172(114)
172.50(64.87) 151.91(39.42 ) 150.16(61.46 ) 125,39(3 1)
Pa0 BCT start 567( 10) 6.68( 90 ) 29.70( .001) 995 001
(mmHg) BCT#6h 0.04( 498 ) 9.41( .001) : :
BCT#48h 8.21( .001)
310.98(14 81) 32021(18.93 ) 321.70(21.70 ) 301.70(18.71 )
BCT start 13.09( .001) 17.66( .001) 13.23( .001)
SOl BCT#6h 034(30 ) soe3( oon) 2040 001
BCT#48h 61.46( ,001)
139.95( 6,23) 148.34( 8,73 ) 144.39( 8,06 ) 139.65( 8.09 )
BCT start 16.43( .001) 58.65( .001) 0.70( 4.68 )
SNa BCT#6h 12.99( .001) 18.69( ,OO ) 281.28 (001
BCT#48h 62.85( .001)

CPP=Cerebral perfusion pressure; CVP=Central venous pressure; GCS=Glasgow coma scale; MBP=Mean blood pressure;
Pb=Pentobarbital; S-Na Serum Na(mEg/ ¢ ); S-Osmol=Serum osmolarity(mOsm/ ¢ ).

BCT AlZ AJ(139.95+6.23),

BCT £8 & 724

ERgtH(p=¢.001)(Table 2),

BCT G6A17HA(148.34+8.73) &
174(139.65£8.09)9F 2tol7} e A= 1}
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HE FEAIAAEL F5L SAHY BF, bd, Ho], Fef,
AL, FR, 1, X829t x|, Wb 2@ e 508 o)F
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Enplgd {2 7|7k, (apering)Al7], BCT £8 §F 3U#A71
A5 widste] 2getoirt, ov] EEUIARLS DIV Foe
AEAR AES AA w2788 el weh ddHrL
g JES 378 oo FHEHoz YA He rhedt

BCT €25 3

T

A|AJaFAck(Figure 1),
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Classification BCT #1 BCT | BCT BCT#4 BCT BCT BC
Lload, 1th | Load, 3h | 5-24h | #2 | # 3 Tapering #5 #6 T#7
Vital/Sign, P/S & L/R q 15m' g 30m' g 1h g 15mx4—1h | g 1h g 1h
GCS & LM g 30m' qglh g 1h g 30mx4—1h | g 1h g 1h
ICP g 156m' | g 15—-30m g 1h g 15mx4—1h | g 1h g 1h
Assessment | Bispectral index g 15m' | g 15—-30m g 1h g 1h g 1h g 1h
& CVP (HE 20° ) x 1 g 4h g 4h g 4h q 6h g 6h
observation Urine output g 1h g 1h g 1h q 1h q 1h g 1h
Intake/Output - g 4h g 4h q 4h q 6h g 8h
Braden scale q 8h
Oral cavity i g 8h
Position Head/Elevation (° ) 30°
TPN or SOW—
" SFD 400Kcal (if
Nutrition NPO RIV(50cc +200
cal/day)
2.5mg/kg | 10mg/kg/hr 1.56-83mg/kg/hr 0.5mg/kg/hr tapering q 4h, if IICP— Pb
Pb (Pb2500mg+3DAW 200c0) | isiia| o cV 100mg IVS—IICP then restart
, , Pb off
Diphenylhydantoin(DPH) —300mg IV 300mg q 12h
Dopamine (ug /kg/min) . —_ 1014 [ DC
if CPP ( 70mmHg 10-20% tapering g 2h
5 .
Glycerin 250cc IVs - g 6h (if S/O 320 1 or lICP)
Dexamethasone 5mg x1 g 4h [ g 6h
Ranitidine 50mg Vs - q 6h
Medication | Hepatic drugs - [ q 12h [ D/C
Bisolvon 4 mg Vs g 6h
Ceftriaxone 2 g IVs g 12h
Astromycine 200mg + NS 100 q 12h
cc Vs
5D/S 11 +2Mkel 10cc 25 gtt [ 20 gtt
Voluven IV c 10 gtt
Rl (& regimen) if BST >200—-RI 5u, >250—-Rl 10u, >300—RI 15u SC, BST check g4h
CIV: BST 150-200—1u/h, 200-250—2u/h, 250-300—3u/h, 300-350—4u/h
Vasopressin (as regimen)
Antacid B/S (+)
Stool softner B/S (+)
Arterial blood gas analysis X1 g &h g 12h g 12h g 12h
CBC c Differently X1 - g 24h g 24h q 24h
Serumé& urine-electro/osmol X1 g 8h g 8h g 8h g 12h
Chemistry-profile (Ca,Mg,P) X1 - - - X1 -
PT & aPTT x1 - - g 24h q 24h
Lab & test | BST, USG x1 g 6h g 6h g 6h g 6h
Albumin, OT/PT, BUN/Cr - - q 24h q 24h q 24h
Pb level after loading 4h, 12h q 24h [ D/C
Culture series if BT » 37.5¢
Chest AP (P) x1 ] = q 24h
Brain CT x1 [
Consultation Pulmonology (if Pneumonia) Pharmacology (for TPN) RH (for PT)
Family education , ZCU Pt's response Special intervention P,b tapering RH care
inform, Pt's response

(Figure 1) Critical pathway of barbiturate coma therapy
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66 Zd=
Classification BCT #1 BCT#| BCT BCT #4 BCT | BCT BCT
Load, 1h [Load. 3 h| 5-24h 2 #3 Tapering #5 #6 #7
E-Tube dept Intubation g 8h
Site change g 24h
AR QU] [P %5 | 25q8h 25 q 8h 20 q 8h
management | (mmbar)
Suction 1h g 2h 1h if necessary
Oral care g 8h
Mode CMV CMV SIMV0.3| P/S CPAP
FiO, 0.45 04 5 03 03
Ventilator Tidal V (ml/kg) 7 7 7 7 T/P;0.4,
Uizt RR (/min) 14 14 10 | 10| s
& PEEP 4 4 4 4 4
Bl P i Zeroing Insertion x1 q 6h g 6h g 8h
Moo ™ 5SF study X1 q 24h
Central-ine & Artery-line Insertion dressing g 72h \ removal
Foley cath, (perineal care) g 24h
Levin-tube kept Insertion, ND & g 8h ND g 8h [ feeding g 8h
IPC apply q 2h
AFO brace apply g 2h (except if ICP above 20 )
Eye care (Optagent & Duratears) q6h | q 8h
Hemovac (squeezing& amount) q 6h q 6h removal
Reflex test (corneal, coughing,
Evaluation | swallowing, gag) a 4n g 6n a 8n g 4n g 6n
Bowel sound q 6h g 8h g 6h g 8h
kept lICP criteria below 20 IICP criteria below 20
ICP (mmHg) Pupil anisocoric or IICP —Pb 100mg IVs, if no response — Pb 0.5mg/kg/hr 1, if IICP
— brain CT, tapering stop.
GCS (point) 34 3 35 Motor [ EMV [ Obey
P/S & L/R no dilatation 2/F & 2/F L/R: reaction Isocoric & prompt
Serum Pb level (ng%) - 3 35 3 1]
Bispectral index below 40 10-20 | 020 [ 1020 | 3040 above 50
MBP (mmHg) above 90
Criteria CPP (mmHg) above 70 (if available above 80)
CVP (mmHg) above 5
PCO, (mmHg) 30-35 30-35 [ below 40
PO, (mmHg) above 100 above 80 [ above 100
Body fomperrel e below 36.5c below 367 \ below 37 ¢
(if above 37 5t¢— culture series — acetaminophen 1.0g IVs)
Serum-Na (mEg/L) 135-145 below 150 135-145
Serum osmolarity (mOsm/ 1) 300-320 310-320 \ 300-320 310-320
BST (ng/at) below 250 below 200 below 250
Multi organ failure (Point) below 2 { below 3
(Figure 1) Critical pathway of barbiturate coma therapy(continuea)
[Abbreviations]

A/C and D/B=Active coughing and Deep breathing; AFO=Ankle foot orthopedic; B/S=Bowel sound; BST=Blood sugar test;

N/S=Normal saline; CPP=Cerebral perfusion pressure; CSF=Cerebrospinal fluid; CVP=Central venous pressure; DVT=Deep vein thrombosis;
EVD=External ventricular drainage; GCS=Glasgow coma scale; 1/O=Intake/Output; IPC=Intermittent pneumatic compressor;

L/M=Limb motor; L/R=Light reflex; MBP=Mean blood pressure; ND=Natural drainage; Pb=Pentobarbital;
PEEP=Positive end expiratory pressure; P/S=Pupil size; RH=Rehabilitation; R/V=Residual volume, T/P=T-piece; USG=Urine specific gravity,

BCTAIR Al T 8 deAl(p=.325), o3t Al &%

B(p=.129), H4FF(p=.547) & APACHE Il(p=.697)5 SA14

=il
=

el ol Aok gl BU
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(Table 3) General characteristics of patients (N=88)
- Control G(n=76) CP apply G(n=12) 2
Characteristics n(%) Mean(SD) n(%) Mean(SD) X/t p
Male 43(56 6) 8(66.7 )
Sex Female 33(434 ) 4333 ) 723 3%
Age (year) 46.59(15.50) 41 50(15.41) -1.058 293
Brain tumor 30(89.5 ) 4(833)
SAH 17(22.4 ) 2(16.7 )
' ' Brain hemorrhage 9(11.8) 3(25.0 ) _ .
Diagnosis Brain infarction 8(105 ) 3(25.0 ) 661
Brain trauma 9(11.8) 0(00)
Others 3(39) 0(00)
CPICH (point) at BCT start 14.08( 3 69) 15,08( 3.55) 879 382
GCS at brain crisis 559( 2.94) 4.25( 1.76) -1534 129
ICP at BCT start 14 20(14 30) 10.79( 9.90) -749 457
APACHE 11 (point) 20.94( 555) 20.29( 3.92) -.391 697

* Fisher's exact test

APACHE ll=Acute Physiology and Chronic Health Evaluation Il; CPICH=Clinical phase of intracranial hypertension;
GCS=Glasgow coma scale; SAH=Subarachnoid hemorrhage.

HE
o Tl JFE FE BHQloZ BCT ARMEE BA% 4

3 @AgE gk ARE BCTAAEA AREe P A gl
o

292417, H|ALTL 4A7E0Z 1.08A17H27%)

vehyitt 2@t 2 1A (fixed) A olr BCTS

L]
=

2 AoZ

LTS

97t v-ETEL 19.7%H oY CP A4S gl ASeE JEt
Uth(p=.032). T35k CP ZgollA BCT Al & ¢
B4 8.05(6.56)A 1702 1.55417K16,1%) 7=l cp 2
|| vAET ty] AEEpE F AMRRS 333.031109.11

ng/kg O 2 15%(59.24mg/kg) THAFAL, Z ARRAIZHS

gt 247

100,754

OB 2206(28.49A171) THAEQtHp=.022). HEnHE Zrh=
T8INHALE 82%(3.567)7F ZAaEHATHp=. 001)

Zgro] BCT 48A17H#] 11.80(8.83)mmHg, £8 %

16.35(7.69)2 H|A&wrHY 9A FABH. T3t
B dEFPE a7 s W9t 20mmHgold EANIEE CP
A84(7.75£10.51)0] v ZETFHT} 23%(2.3)7} 7
veldth w3 Ee 7)ol He HEAFUY 60mmHgo|st A

¢ cp
S 72X
BCT 7|3t

L
% ;ioe

Hl=E= CP 28] 3.83(5.57)7 R H|H&THT} 33,5%(1.93)
ZaERL, 57189 100mmHge |8t FARE=E 5,58(12.59)

Aoz HIAHGTHEG 17.9%(1.22)32H 30T}, CP #1819 UH

T FARS 18.5%(1,270cc)7F T (p=.001) =1L

15.3%(1,228cc)7} AR 0 (p=.004) ZHA

o} ole HEnHE kARGl FAHIL TEaivl

= H?AE}:\:

o

Wok(5.86+2.54
mmHg) 2 FHTEP(96.78+8.02mmHg)> A A FHA

0

F82(11.2414,95ug/kg/min) & SA T 24 ERS

Agr), ¥ "RdE eFEd 9% FE 9%

z714 7]
AFRE 2

QRSN

25(mmHg)o|3} B =

B WARIEE 042667102 43.2%(0.32)7}
T ATEFT] ARFAIRES CP A-gro] 128.08(66.89) A7

HETHIE 16.9%(26.0547h A=t 2lEAe]
A 320mOsm/ 1 o] HAHIEE CP A&

P

5

el

g
G & e 2
T 6.08(6.38)710.2

t}. G-OT/PTE BCT

= CP AT FHF 1(2.25)710F 1|
AETHT 40.7%(0.67)7F FAHEIeH, Fita 80(mmHg)o]

AaEde. BCT

HZEHTE 42.1% (4.437)7F A=

H]A87(123/126) B} W] YERIT(Table 4) .

3) EXAMXE(CPHR0 W2 8

(=]

3 T 72A7HAlell CP AH-8(83/116)9]

ao
BCT EEUd4AAe] Hgads APgEC] 31.6%M 16.7%
2 AEY 9A3lE Hm(GCS)v= BCTEE

CP A&7 9.03(4.64)%
Az duiHEo =

1T 00—

<
o= T

7221243

o2 HHLT(7.8214.97)HT} =9hch
AEA] CP Z{o] 12.16(4.060)H =

T ——

B 242115243 43) 80} o2 3Eo] & AuE vehit)

HA A o2 AdEes cp XLg?OI 14.28(1.82)4. v|d47e
13.85(1.92)% o]t} k¢l 7|5 AElE F7lskH= DRSE CP
ALl 6,626,384z ¥ HET? 6.81(7.12)HHT} 34

Ao uehith 47)e] #4174

CP AL&70] 4.20(.91)A

7k CP A875(39.33122.45%)0]

g Ehile AR

o2 H HE79| 4.46(1.093 w:‘r s
2T, TR ALLFE CP AEw(17.17+4.82)0] H|F
|(19.95+12 39 Hr} 2.78U(13.9%) DEHJ o, F 497

16.4394(29.4%) ©=8 Ao 2 eIt (Table 5).
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(Table 4) Comparison on intervention of critical pathway between two groups (N=88)
_ Control G(n=76) CP apply G(n=12) 5
Characteristics n(%) Mean(SD) n(%) Mean(SD) X/t p
Time of BCT start from brain crisis 400 5.10) 292( 3.26) =711 479
Time to coma state from BCT start 9,60( 9.94) 8.05( 6.56) - 448 656
2 fixed 16( 21.1) 5(417 )
P/S & L/R 2-5 prompt 19( 250) 0 00)
at BCT start 3-5 anisocoric 26( 342 ) 7(583) 8.822 082
y5 fixed 15( 19.7 ) o 00)
ICP monitoring I‘%S 612 ?8:523 ; 131080 ; 1432 201
BCT#48h 13.70( 1555) 11.80( 8.83) -519 605
ICP (mmHg) Post BCT #72 1925( 16.14) 16.35( 7.69) -492 626
Incidence > 20 10.08( 13.51) 7.75( 10.51) - 564 574
BCT#48h 77.93( 17.02) 78.0( 7.45) 680 490
CPP {mmg) Incidence (60 5.76( 16.84) 383( 557) -390 698
MBP (mmHg) BCT#48h 96.31( 10.82) 96.78( 8.02) 750 431
SBP (mmHg) Incidence (100 6.80( 14.60) 558( 12.59) -010 985
CVP (mmHg) BCT#48h 581( 3.30) 5.86( 254) 0.441 661
BCT#48hr 3260( 4.31) 3375 4.00) 1,284 199
PaC0z (MmHg)  idence (25 167( 289 100( 2.25) -769 444
P&, (mmHg) BCT#48h 150.16( 61.46) 147 21( 57.82) 1.569 121
lIncidence (80 T4 152 42( 66) -713 478
S-Osmolarty BCT#48h 321.70( 21.70) 320.58( 18.90) 154 877
Incidence) 320 1051( 18.70) 6.08( 6.38) -810 420
Dosge at BCT#48h 301( 084) 2.80( 051) - 862 246
. Total volume (ng/kg) 392.27( 212.90) 333.03(109.11) -.941 349
FEElegE] Infusion during () 129.04( 57.21) 100.75( 33.00) 0462 022
Incidence of addition 434 251) 78 97 -3.598 .001
Dopamine dosage_start (ug/kg/min) 794( 518 11.24( 495) 2.049 044
Mannitol dosage (m)_BCT#48h 311.18( 259.17) 183.33(185.04) -2.091 049
il @i Fluid volume 6845(2436.,14) 5575(819.74) -3.467 001
(E/day) Intake 8016(2556.97) 6788(935.42) -3.080 004
Output 7631(2550.06) 6341(771.73) -3.509 001
Ventilation time_post BCT 154 13( 136.92) 128.08( 66.89) - 645 521
Incidence of operation 216( 1.47) 133( 50) -3.087 004
CPP=Cerebral Perfusion Pressure; CVP=Central venous pressure; MBP=Mean blood pressure;
P/S & L/R=Pupil size & light reflex; SBP=Systolic blood pressure
(Table 5) Comparison on the outcomes of Barbiturate coma therapy between two groups (N=88)
- Control G(n=76) CP apply G(n=12) 2
Characteristics n(%) Mean(SD) n(%) Mean(SD) X/t p
. Survival 52(68,4 ) 10(83.3 )
Mortality Death 24(316 ) 20167 ) 507 710
Post BCT #72h 7.82( 497) 9.03( 4.64) 866 389
GCS (point) Transfer to G/W* 11.52( 3.43) 12.16( 4.006) 1.058 212
Discharge* 13.85( 1.92) 14.28( 1.82) 623 241
DRS at discharge (point)* 6.81( 7.12) 6.62( 6 38) - 684 524
Mutiorgan failure (point) 4.46( 1.09) 420( 91) -.709 481
Total days of hospital stay 55.76(58.35) 39.33(22.45) - 960 340
Day of stay in ICU 19.95(12.34) 17.17( 4.82) -768 444

* Survival group=Control(n=52); CP apply(n=10)
DRS=Disability rating scale; GCS=Glasgow coma

scale; ICU=Intensive care unit,
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2 oApd 2% ¥ 24842 8 shlRdelE E5ay
o CPE FfEate] YHE Adel Bdlol AAE AR
g2 e g,

1, EEQARIZCP) g

o587l sl wel ofs5ATY &&3}t Weke A o=
o] & HAZ dFEHL 3dom, B 913”71}9] A3 JF5H
2435t A7l o aclo & ¢
UTHKim, 2010). 2 o]#g ARt FFAATL QT H=
CP 7l & #Hgo] oA 28%0l 1X]3 UtHHong, 2000).
CPAEe] AEH aclod #FYAte] HSHQl #Al(Pearson
et al, 1995; Zander, 1988)3 tT}&A7l € &Fog H
(Blaylock & Murray, 1996)%3L Qlo] oJALS Egtsle] cpel I
888 w3 g g HEAE TRl ARAEC] 'HEe 74

e AL S Fasth B ATME 5 ¥ 484 @

£ ge wEd Yae

2o} TR AAsls} Aol 19, Aele] 19e] Befheln A
Aol S k5 Bl D AP FBAN 59 oy
Ao A 1 %Al 63 F % oWt Aela, 5E
3, AP W ot Sol WRA ANE PEAL A% Bl
ek olzid tshideln §EHe BFe AF AU T
837 i, ARl ASHE HAT 4 S WU ol
(Roh, 2004; Zander, 1988) 4%-9] &4 9 AHHAE Fs#

AE EFAA HFEUEEE IPFAIZITHEspinosa-Aguilar et al.,
2008).

B
%Oll*i /\]%o}i Q= crE Fa A dFglont

= - ﬂ°ﬂ BCTS’Jr #4849 cpE %ii’iﬂ} 7} Sg7)dol oA}
Qlo] cp/fEaA

= A wE Basl s w4 A9 e, Ao

5718 £ A8 A FUHE e W F8% A
22 o&Ho] ZthKim, 2010). wehr] £ AFolA didHd
o] 769e] oRV|E EAe cprlE AAd wl$ 234 /4=
28 ?‘S}ﬁv}i g Aok A7) e AEAgE 7H A5E

ke 2 = Ak X}EQ} Ag AzdAe s
o g sjof 3, 53] B UNsFAE AT sAE
AA] BFAAl kel BERE TR o ofle AHFT 3
volt}h, B cpet @ E3HuF Ay BeraAe] g 2

3 HIH|S0|E &40 0| EXQIAK|X(Critical Pathway) 7t 69

A, Lt 4T71 A
80.2%0lARF Sl e Hi= FeAA
o= o] HFg el sHwle] FEAA

A &7 7153 BIS(Bispectral index)E Zhol 2-8-+ul=
A2 S-S 2t

CP /-2 vz QJedv)zte] &, XERA ] deatr, W
o7} Ao HFBy| 2 HES ddez st Yo F
Z ¥ &%= $Jg BCTE CP el oist ¢85 $urt.
a2y ST FHSel B, AsRAcl %}s}tﬂ ZZP“
3l A7 a7 =EE BCTY CPe «V%A BARZ
5ol thek Q129 Apole} FAEA e whe vheket X]E‘%}%Ol
AYspdo ey AEHA FFEsE =R Bt &
ATHKim, 2010). CPAIFe] wie} AAHo|L SZHH<] dA+=
T 9 oZHd FAE AT EN A Pt 58
s FPFTL B 5 oot webA 2 cpe ATA AE
< Y8 e gRE %‘bﬂ—z—ol B,
Bein] 24449 Ayt aEE A8 Falog sfpde] I
f3tla 3 Kim(2010)2] F4L A|A|3h}

sE CPE AL USERE

g 71Bow AAska
ol%

2 oy W oW
o v o

ik
AN o ot FUH,

AL AgE s

8 Ag Fo] TR AAHoR AFHT] mie ke
ARE 2 ANQIAE Fola HE Y] BESIR ERe] Ho

FAETtT B 4 9lthKim, 2010), FESF 7FsAFES] AS 34
e Hstel tigk APg &S24 diA7E a7 s dgelA o
Abe] AHbg wofol Hu, o]zt FAellA A} Huse 4

[e

IS A% AIAY, A A 9 ZRE FAAE 5o
2 guelas 2d @ % Qb ARAHE S50A ol
vhH cpel AYstE FAAGL VEo] A¥st JeA i
£ &3] AgsA dozxn HA de BE, T5 E <l
GFE FaAA ol wE oz I ) ¢ TEHe
S 7Yt Gardetto et al., 2008). ol SAFHQl JF-<
Z7t2 AMo7to) ﬂﬂ—ﬂi’. Clinical thinking& fr=3fe] 32} 4

eraste] oisk kA2 2000). Cpe] 3
7] Aoyt = Sto g FA/HFA 3T
Al Azl B7|AL AR5 AESE Al F QlohaL skl =
3t SA/EzAA dAE AZE A5UHE v FetEH
Stoax 7159 offE FaL FH 3 FAE AAFOEA o
B gk A=t S Vg 4 Qth(Chung, Joo &
Chung, 2000; Kim, 2010), % CPo|A= HZ o] thdh w82
sate Algsle Ao ZAs E} FAZHE AT EF
FHE e S84 A REvhs AWE L HaAEL
7o $EH} 2 1FYS E‘Wr olglgk B3AEA
AFQTE AL A wel FX o7 23k, APt 3

F{

N
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Ad AR ATIAH 2] W& F w0
B4 el wedarait,

Kim(2010)& CP #-gol| 3t A%z} o)7L BAsl Ax da)
2ejol ol Eh&w xlm A2 At o lé% Age 24
ow W} obiv} cpel HRsHE

fz

Fhehgln

il

CP Ag2 ozo Ay F§§H9 ﬁixﬂm ZHog ?‘ﬂt}
= Aol SAolA Aol Azt gk
(e}

=

3 Z2AERA o Algd] o]& £ glti(antzen, 2007). i}
A HgE 2] g ek BdE E-8ske TN
383}e] A9+ FHFHo g BCTS AEsAl Hck(Chen et al.,
2008). 2yt AgdAo] Edata FHTol wow A Apd
E5 =0 Bullock et al,, 1996), 3t APgstA| ¢ka AP
ATk AEellt e v glon, Bag =90 glo] Ao
4 glo] 71Ee] BAY B B2 e wE 71EUsR
ofe} 7HgEste] dele] EHr|w drt, wwk opzt BCT 7@%01]
ek &2 BAZA A71E #7F el ofge °

A "a, A= FFZ9 g @2 2718 ) %’iﬁ
Ao| AdAolt}, BCT A& F 165 6837%)2 43 353}
 109(G300] AR ¥ 4o} Apez Berel ool gl
e d79E RoFJW Nussbaum¥ Maggi(1988)¢] X9}
BCI7} ¥ &4 $Ae] ¥k A2 dfs 7=
FAE githe Robert(2000)9} 22 FHEL A8 ¥ &4 ¢
olge] H|zpilo] glools HEkn BCTAHY] tja SAAR
A ZA5S x#Y3}(Bledsoe & Kramer, 2008), ¥HH
Jeevaratnam¥} Menon(1996)8] H.itd] oA A= FEApA
qHE 56%7} BCTE ZHLslil 9on, HrAES 12-32% 2+
2ANA 'BFHolgt T3k tH(Foley et al., 2008).

AT Sl HE uiel o] BCTAR ztol7h & olfE BCT
o] o] skl TS FdFe] B2 wdol=e FAT
Hog APReE Z APLS oulshy] wioltt. IHdE &
TotaL ek XEAR gla 913751—2—9] BEA A2 oJEst
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x
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Smith, Pittman, & Weber, 1998). CP H-&23} HdFo| JFS
FE 757189 100mmHgels} HARE} 17, 9% H 3},
HAFYCPP)E HW s A AaE F e HIREES /A
7] Y8l 70mmHgo S Aokt (Jantzen, 2007), 60mmHg
oltallME 2HE, FF % HAMe] ddE & vk T
HARYo] FF olftE ZasH HW FHoRE HART
A wze] g Ho] AT 5F7)%e] el Apdel o]
27 FHOrliaguet et al., 2008). & Ccp Z&43 HARY

60mmHge]3l WARIEE= 33 5% 7HAaF Aok

dF SikaRgto] 30-50mmHgE FAE ol 2 wPEFa
of FAEEH, ¥ Aexlee FFEWIE ol
¥ Rl

32-35mmHgHAE AT o AT F55H
oM Hgto] AL, e AR ¥ A&HH o
R £8o] AstE] WIS ZefeiAl Frt(antzen, 2007).
A AFEAEEEYS BCT AR 30-35mmHgE 43¢
I 25smmHgel3P7t A e Folsfol dhrh(Orliaguet et al.,
2008), CP HgwollA FFolilslerie] 2503 LANIEE
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