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Mol 24 QASER B2 REF BBY 4
slolok shl, elzAlol oJa £44 449 F 9t
wololol gt mRb vhokdt Agold, thkd @
AollA 47 A8 4 glolok shm, Aol i
g AEY F glofol ek oiFleldE A4 2
ol9] 7} Wbl oiste] AHETA shel, AR
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Tl M & - (Sedation Scale)
B Afdeln ARA Al AR £FEE Holt
7] Sleto] chokdt AFAEs} AEsofghet. Ta,
ARA ol wel A AEE Hrd i,
Hrhatel FRAQA ANt Aol GgFe wA 9

ERER B
ofok 33 A Zolt T BAEE FEY
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W3S AN F glojob ek wY
&7 ZHsler skn, B FAIE @
interval level2 A% 4 Qlojof dtch(De Lemos et
al, 2000). =3t el E(validity), X132 E(reliability) 2
-4 (responsiveness) Fo] ZFE ook geh(De Jon-
ghe et al, 2000). 21} o|Zd AL 25 zHE
ARHEE 2718 42 grh De Jonghe Fol 3t
AAoltA AgE= 2571A19] AAXHEE =2AT A
I A5 e et HAFE dv A2ZE Lo}
Z3%14}-8 COMFORT scale (Ambuel et al, 1992), A
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Q1 Z3Ix}8 Ramsay scale (Ramsay et al, 1974), Se-
dation-Agitation scale (SAS) (Riker et al, 1994), Mo-
tor Activity Assessment scale (MAAS) (Delvin et al,
1999)0]] -E-3#}4} ¢l tHDe Jonghe et al, 2000) (Table 1,
2, 3, 4). o] yoll FAANA Adsle ABHE
2 A9 BYE ¥ g VAR BANA
Azl BE A7 Foldl WE HAAE 4 Ut ¥
AT ZA=5lo] J+ HLZ Vancouver Interaction
and Calmness Scaleo] itk (De Lemos et al, 2000)
(Table 5). 12} A5 etdert AF= o] Aok
slt]2t %, COMFORT scaleo]iy} Vancouver Interaction
and Calmness Scale2] 73-3- B3tslo] A2 Zol&
Brtsledl £8.5E Afte] Aok o] gl
1974\dol] AR ol HA7EA F3AAANA E
3] AL 72122 Ramsay scaleo] Qi) o]Z-& &
2| alphaxalone-alphadolone (Althesin)el] 23t A4 <
2& ko) N AT ZHez Agsgled,
FHAUAA PS4+ AES SAe) A
Saolglen, sz yE Aol s 4¢
¥ Bl EXHe2x Agso] frhRamsay et al,
1974). Ramsay scaleol]A] ZAQ & 21 300 s}
AEr uigA 214 ddgkn & 9 ek v
dAA oz el AL AU, Ramsay scale
g JHA FAAEE ¢ Y, agitation®] F7h
gk whA] ol glx, AA 9 o4 AE AR uf
ebdolA] gty Aol &, AL 2=dE Hol
Sl vl 7HE FPEA A AFell Bd vk
2 4 glol4, 1 FL 42 A HALE oA
g Eo] Az 4 glek w3 anxious, agitated,
tranquil G2 §ol7} Rosche AHo] 9lx, AA
B7HE oy AP djuict F-2 FHrERel] wel F
VB AFE 2 F ot TAel Aeh
ZF3A4 3ol A 2 ZolE HoME wfell= &
Qh &z ¥ otdg, Zl3 FUl gt vk, AF
3F718ke) =238 ol vz B Bevl e
v, Y FE e 13 FUel dig g
AFZF7Ieke =38 Hrlsle AL HAs)
A g wed, A4 AAES ddeE AL
H ARHEE T 7 BAA 22 HEHe
AL AgskA ¥
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Table 1. The COMFORT Scale

Score

Alertness

Deeply asleep
Lightly asleep
Drowsy

Fully awake and alert
Hyper-alert

Calmness/Agitation

Calm

Slightly anxious
Anxious

Very anxious
Panicky

Respiratory Response

No coughing and no spontaneous respiration
Spontaneous respiration with little

or no response to ventilation

Occasional cough or resistance to ventilator
Actively breathes against ventilator

or coughs regularly

Fights ventilator; coughing or choking

Physical Movement

No movement

Occasional, slight movement

Frequent, slight movement

Vigorous movement limited to extremities

Vigorous movements including torso and head
Blood Pressure (MAP) Baseline

Blood pressure below baseline

Blood pressure consistently at baseline
Infrequent elevations (1—3) of =15%
Frequent elevations (>3) of =15%
Sustained elevation >15%

Heart Rate Baseline

Heart rate below baseline

Heart rate consistently at baseline
Infrequent elevations (1—-3) of =15%
above baseline during observation period
Frequent elevation (>3) of 215%
Sustained elevation =15%

Muscle Tone

Muscles totally relaxed, no muscle tone
Reduced muscle tone
Normal muscle tone

[ R

W AW N =

—

woh W N -

—




Table 1. Continued
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Table 2. Ramsay Scale

Score Level Description

Increased muscle tone and flexion of 4 Awake
fingers and toes 1 Patient anxious and agitated or restless or both
Extreme muscle rigidity and flexion of 5 2 Patient cooperative, oriented, and tranquil
fingers and toes 3 Patient responds to commands only

Facial Tension Asleep
Facial muscle totally relaxed 1 Brisk response to light glabellar tap or loud
Facial muscle tone normal, no facial » auditory stimulus
muscle tension evident Sluggish response to light glabellar tap or
Tension evident in some facial muscles 3 loud auditory stimulus
Tension evident throughout facial muscles 4 No response to light glabellar tap or loud
Facial muscles contorted and grimacing 5 auditory stimulus

Table 3. The Sedation-Agitation Scale

Score  Description

Definition

Pulling an ET tube, trying to remove catheters, climbing over bed rail, striking at

7  Dangerous agitation

staff, thrashing side-to-side

Does not calm despite frequent verbal reminding of limits; requires physical

6  Very agitated

5  Agitated
4  Calm and cooperative

3 Sedated

restraints, biting ET tube
Anxious or mildly agitated, attempting to sit up, calms down to verbal instructions

Calm, awakens easily, follows commands
Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off

again, follows simple commands

2 Very sedated
move spontaneously

1 U usable
naro commands

Arouses to physical stimuli but does not communicate or follow commands, may

Minimal or no response to noxious stimuli, does not communicate or follow

9 S4olde AT NFe) AEE Hetr)
slo] MrEl A HEZZE Observer’s Assessment
of Alertness/Sedation Scale (OAA/S Scale) (Chernik et
al, 1990), Conscious Sedation scale (Clark, 1996), Uni-
versity of Michigan sedation scale (UMSS) (Malviya et
al, 2002) o] lcH(Table 6, 7, 8).

o] FollA] OAA/S scale benzodiazepine®] <Fe] ¥}
A AFE Sste] MEER e, 5 FA}ellA pro-
pofole]L} midazolam, opicidE A}4-3F XA AL &
Hrbete A2z 7h Hel AgER gleug F
oZA AwlE HBQyl 9rHAvramov et al, 1996;
Casati et al, 1999). OAA/S scale® H}-2Al(respon-

siveness), Zr(speech), L& FE A (facial expression),
(eyes) 9 a7l FEo g FARS gl F 7}4A
Heg Ae4E iz 5 Jded, dl FHoA A
Ay F 7 $& HeE AYstE composite score
BwAT dl FEdA A2 HFE FAE sum
score #r4le} 9l=vl, tF-E9} 7§ composite score
WAE A3t OAA/S scale] W7kA] &E Fo
A Wb 8o b W ARE ATsEE, v
4 FE0oR A AEE Hrlsr|x gl
University of Michigan sedation scale (UMSS)2] 73
b EatollAl &8 HEEH, 55 v AE
T 4o ZhAelA AzE 9 et AEd

o e
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Table 4. Motor Activity Assessment scale (MAAS)

Score  Description Definition
0  Unresponsive Does not move with noxious stimulus®
] Responsive only to Opens eyes OR raises eyebrows OR turns head toward stimulus OR moves limbs
noxious stimuli with noxious stimulus®
) Responsive to touch Opens eyes OR raises eyebrows OR turns head toward stimulus OR moves limbs
or name when touched or name is loudly spoken

No external stimulus is required to elicit movement AND patient is adjusting

3 1 d ti
Calm and cooperative sheets or clothes purposefully and follows commands

No external stimulus is required to elicit movement AND patient is picking at
sheets or tubes OR uncovering self and follows commands

No external stimulus is required to elicit movement AND attempting to sit up OR
moves limbs out of bed AND does not consistently follow commands (e.g., will
lie down when asked but soon reverts back to attempts to sit up or move limbs
out of bed)

No external stimulus is required to elicit movement AND patient is pulling at
tubes or catheters OR thrashing side OR striking at staff OR trying to climb out
of bed AND does not calm down when asked

Restless and cooperative

Agitated

Dangerously agitated,
uncooperative

*Noxious stimulus, suctioning OR 5 secs of vigorous orbital, sternal, or nail bed pressure.

Table 5. The Vancouver Interaction and Calmness Scale

Interaction score /30 Strongly Agree Mildly Mlldly Disagree St.rongly
agree agree disagree disagree
Patient interacts 6 5 4 3 2 1
Patient communicates 6 5 4 3 2 1
Information communicated by patient is reliable 6 5 4 3 2 1
Patient cooperates 6 5 4 3 2 1
Patient t t d
atien nc?eds encouragement to respon 1 5 3 4 5 6
to questions
Calmness score /30 Strongly Agree Mildly Mlldly Disagree Stfongly
agree agree disagree disagree
Patient appears calm 6 5 4 3 2 1
Patient appears restless 1 2 3 4 5 6
Patient appears distressed 1 2 3 4 5 6
Patient is moving around uneasily in bed 1 2 3 4 5 6
Patient is pulling at linesftubes 1 2 3 4 5 6

AR Lo)ckMalviya et al, 2002; McDermott et Al By xjolrt wrAE ¢ 9lL-S
al,2003; Motas et al, 2004). ol 3}, 7}1FA Eldxel AFrr
o|H7 chofst ANAFAH T} Mol PgllA A AA HA5E ALEE dfof dd. =
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Table 6. Observer’s Assessment of Alertness/Sedation Scale

Assessment categories

Composite

Responsiveness

Speech

Facial expression

Eyes score level

Respons readly to name
spoken in normal tone
Lethargic response to name
spoken in normal tone
Responds only after name is
called loudly and/or repeatedly
Responds only after mild
prodding or shaking

Does not respond to mild
prodding or shaking

Normal

Mild slowing or

thickening

Slurring or

prominent slowing

Few recognizable
words

Normal

Mild relaxation

Marked relaxation

Clear, no ptosis 5

Glazed or mild ptosis

4
(less than half the eye)
Glazed or marked
ptosis (half the eye or more)
- 2
- 1

Table 7. Conscious Sedation Scale

Parameter
(circle one)

Grade

1

2

Emotional affect
o 1 2

Level of
consciousness

o 1 2

Physical reaction to
discomfort or pain
0 1 2

Variation in vital signs
o 1 2

Degree of amnesia
0o 1 2

. flat affect
. does not respond to com-

mands or stimuli

. unarousable/stuporous
2. protective reflexes absent

. flaccid/non-responsive
2. no exhibition or cfo dis-

comfort or pain

. respiratory depression and/

or decrease in cardiovas-
cular function

. intervention necessary

. total amnesia (secondary

to stuporous condition
and loss of protective

reflexes)

1. anxious or uneasy

(> 50%)

2. does not respond to com-
mands appropriately

1. intermittent arousal or
awakefaware

2. protective reflexes pre-
sent

—

. restless andfor resistive
2. vocalization throughout
majority of procedure
(> 50%)

1. no beneficial change in
respiratory or cardiovas-
cular function

1. recall of 75—100% of
procedure

. quiescent, tranquil

> 75%)

. responds to commands

appropriately

. drowsy or asleep, easi-

ly arousable

. protective reflexes pre-

sent

. generally at easefrest
. may occasionally exhi-

bit symptoms or voca-
lize c/o discomfort/pain

. therapeutic alteration in

respiratory/cardiovascul
ar function

. no intervention neces-

sary

. minimal recall (< 25%)

or total amnesia

*optimal range: 8—10
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Table 8. University of Michigan Sedation Scale

Description Score
Awake and alert 0
Minimally sedated: tired/sleepy, appropriate ]

response to verbal conversation andfor sound
Moderately sedated: somnolent/sleeping, easily
aroused with light tactile stimulation or 2
a simple verbal command

Deeply sedated: deep sleep, arousable 3
only with significant physical stimulation
Unarousable 4

A4 Aol meh UG AH HEE desiolof
S},
AZMRsts gelg 0188 DFAEe| Tt
ARANES ol 8 w) Friatell wpet A FFe
23 Aztel Rol7t WAE FARE T2 9
sho} A Zole] Brtol AR AUGH el £
Agieh A Y29 FhE A A AA7 A
S WL ARE AFAA AWAE, Y 4
7} BE aje} 2AASo] AAA gholo} ahx, of
AR ool FANY FFo| EAMeR §
SHAl Aol7k vpok ghek mak A-gokAloll wpah of
F& w4 ok Aol whabzstehDrummond, 2000)
Hrlsty] 93k AR o
2+ raw EEG, 95% spectral edge frequency (SEFus),
5 H%g

4

oo b o & oo

oot

A Zol&

median power frequency, bispectral index
g8 3 AL Fol Tyt

M35 o] §3 AQ Zo| 5A: SEFss, BIS

atF el ZelE FHsy] st HAE ol gtk
ol(Stanski, 1992), B& ATATo] WH A 24
o glolAl Hskel §840 kel B BAE 7
Zch(Kroboth et al, 1988; Veselis et al, 1992). 1]
vk, raw EEGS] ZA#AE #4lsle dlol olziZe]
omz, AFHUES olgd M5t BAL Fil FuD
AFHor ZHAsle WS ‘_"*‘}EHRussel and
Rodichok, 1995). s} 2 HE] oS wid Zoj|A], BIS

2} 95% SEF+ propofoloji} sevoﬂuraneoﬂ g AA,

A AEE Arkored slol BERD A EolA,
=9 AxE A7)l
BA% sz 4eiA gdrh(Katoh et al, 1998; Mi et
al, 1999).

9% 95% SEF/F A4 Zole] Hjol =
e A7 A= 9Ed), o|A&
frequency-»] Ao A zyol= Zrtslclr) A Ao}
ZolAFE 74 slE biphasic responsed Ho|mE
A 01]"—? ¥-E(prediction probability) S Holmel=
Aoz A7Zr=EIth(Leslie et al, 1995; Doi et al, 1997;
Liu et al, 1997). o]4tollA] Arsirm Y u}zHE| ol
2 ofa) We Fold AR ZolE skl glof
4] BIS7} 7 Hdslvka & <+ it

BIS monitor®] 2¥ o2 Qlsted BE U4 AAE
e sel 2A% ARAY Yoz BF 4ES
44 WA 4+ A DYk Bise 5AE EA
Yedl Mo $HEoF We) sle BEE 0, BHY
1A Aelol 9 A2 10022 shol BAbe] 2w
g A%HeE ZHA ek BIS WSloll e
4 ddle dAdeZ o573 Aok g, 2000).
100—90: Z+4 Atell

median frequency 74 A%

A3etA] ¢
SEFss2} median

a2

80-90: &2 A gl

70-80: Z-& A el

60—70: &2 Hd Fellold = AT 71
% Aue ge g

40—60: T5=° AW dulrE T FA=E HA)

40 vk Z-2 ] Abell(barbiturate coma, A1l #]
&)

0: Isoelectric EEG
Glass S propofol,
Eoisl9S ul BIS A2} OAA/S scale?] HH2-A A
TE Mg AR AES 4RBAYE Fo9, BIS
ghol 214 AL dFded Edo Hohn Ewel
et ol5& BISTH A4 AEE Brhshul Yol
A% 5 g Uiels, popofold] €F 2 2
o= FFEHC ik v o A oFdde
H 18} thi(Glass et al, 1997). =3} sevoflurane o]
of] ot A A] BISS} sevofluraned} F= 3 FAH
THE =2 *]’-‘4-‘474]7}- lchH(Katoh et al, 1998).
oy F3A BISZE AAAGS}
BPAE Holx olF FHEE F2 Aoz

o
35le] 9lrh(Kearse et al, 1998; Simmons et al,

isoflurane £ midazolam-g-



1999; Kurita et al, 2001; Z ¥ Z, 2000). Singhe
propofol AAE AP o} 7ix s AFLEF
7 2 BaAgg dbsly] felAe BIS ge 75
4oz FAAAE Aol AL sles
(Singh, 1999), Bower % diazepam, meperidine 23
A Aol SIHARE B BRFSolA OAASS
whSAl A 3o siedsle BIS Fhel 8149 * 978
olg}x B st cth(Bower et al, 2000).

ol A AEE FAsed QoA BISHE &
Sehs AAG g3 Basl ASHI AT, of
W @ AgolAe BIS 44 woz A3 ZolE B
Fhehe AS vlRReka) Eeboh. shvkeha, BIS A4
ol lolA AMAQATI A Kpelrt oA A
Zlo|7} drErjgls U3 BIS g EY F o
of, mg e A4 ZoldlAE BIS gkl Wl B
29 4 371 dEoleh Fof %ol we} BisA 3
A ARE diFste FHE Aol7t e, sevo-
fluranee] 1} midazolmel) B}&) 4] propofol Foiell 2)%k
4N AR AEE © 2 el Aoz sl
9lch(Ibrahim et al, 2001). ¥uk o}u]2}, ketamine9]
A42 BIS el A4 #AZ <d¥s WA
(Suzuki et al, 1998).

AEP index

AEPE A7} AFoll oldt xgte] wiste e {5

ol AF AG m4o]| 9@l brainstem auditory
evoked potentials (BAEPs), middle latency auditory
evoked potentials (MLAEPs) B! long latency auditory
evoked potentials (LLAEPs)Z v} v, e} np
A=7t ZdolAm AEP7E 47 HEE Hole e
2 ¥#A ok AEP F Ao} upy AXE W
ogele FE- MLAEPo|9, A7t ZolATSF Pa,
Nbel AZo] Zasti, oS A=r7 kg
(Sharpe and Thomton, 1998). MLAEP®] o]zt w3}
v NQA7E ol dASA et A g2 w3 A
of cish &=k EH A3AE Heolx upxe} Zejsh
Ate] glemz, v ARE FAsed &t
(Bailey and Jones, 1997; Thornton and Sharpe, 1998;
Drummond, 2000). =z&iu, J4F A3lella] AEP
MLAEPS] Wi3}5 AAZbe g2 A3} b7l A
2, AEP indexZ3 o] 8oz olH¥ TAHES

AAR AR Fole] A7k By T7

Fu¢ & A =AU

AEP indext AEP 93] el wrgel A%l
tl, AEP 9}3ollA] do]& F7H9] 0.56 ms EA ]
% zolzBEl A4z vHMantzaridis
1997). & FollE AEP indexZ Hr} whE A7k A
Aoz AXZon AL & YA Hed,
o]7ZA-% A-line ARX Index (AADZLIL Scl(Ge et al,
2002). ©]71-& AEP Fof|4] MLAEPS] ¥3}% &A=z
FAR Aoz, Hzt A= ¥ 20—80 milliseconds F
obe) MLAEP 3}39) A% w3E ZAsto] Aolzk
& FEI o]lE AFEsle] AL AAIE 1HE
1007719 $x2 skesh A shelel ek,
100— 608 ZHA4dl, 59-40% F2lv e, 39-30

& Fe AR, 29 olshe $2H WIS U

and Kenny,

Ehfch(Z 394, 2002).
AEP index BISS} u}arlAlz A= <3t
ARGt ARJAT} £31 ARAEE o &Fsle

255 Tvh(Kurita et al, 2001). ¥+ AEP index:
BISU} SERs HekE o4 st £o4 4l
e PR o f83% ez Hume] Qo
(Doi et al, 1997; Gajraj et al, 1998). L&}, AEP
index GA] BISoll e} ulz7lA] 2 7+S AEP indexoll
A GE 0ANS H47h 34T 4 slemz A 4
5E Aoz Hulstedl Aol Urk(Kurita et
al, 2001).

ey Al

Doufas 52 propofol ]1214-& AlssHe
AFeolA bt &4 Aol Wg A7 9
(auditory responsiveness)S SA3to g2x] 94
AFstx, FZhbeAle 24l £37] 9 AY

4

Fargoll Aegste] vehteA] A EYgt. of
ghate] <Eoll AFEISE A=l 3 ¥ Eol
handpiece® FolF ¥ HEL v 84 A4
0% ZHAe 2 537tA] wHgsliglen, whE3 ol
o} $4de] AAR, handpieced) ZFol AMAEE
gkl en, MES FEE A 4A4 2 A
T AFe] HEEF sk ol52 4 A F
1022 Well whgstwl o] gle oz TFslal
o} 2 Az, AT oigk ubg £l 94 4
Aol Aegsiglom, AE3kd 74 7 AHauto-

¥t (4 o ofe ofnt
w fe orlo X om ox O
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mated responsiveness test) S o|-8-sto] 241 A FoF
propofol®] FoiZg HAYE F Slotz Basgict
(Doufas et al, 2001).

@, propofol AFete] Aoz AR ol
E A HA ANGARF 9 H AT gEk 8-
A7k} OAA/S scaleol] 2J3F A AEE &AL o

S 9tk o] ATFoIAE AF AES FA B4F
A7Zb 8 AZARZe)] iyt HESA]7be] oA, U
4 BAe 84.2%cllA AZb wkgAle] A7 wEAR
o A A, 94 AR Azt zpel vl
A RFE e AE FE Piel B &
¢ AABAHKim et al, 2004). 2L, 7
T 9 A7 A3 dE HSAE FHAE ol
g EL d4Hez Af ke dAlE obd
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