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| Abstract |

In the modern era of medical practice, monitored anesthesia care (MAC) or sedation/analgesia
in remote locations outside of the operating room has become a necessity, while working in a
different environment poses additional challenge to the anesthesiologists. MAC minimizes
anxiety, pain and discomfort during procedures or surgery under local anesthesia, resulting in
improvement of patient’s satisfaction and cooperation. Since complications associated with
sedation are not rare, MAC or sedation/analgesia should be performed under appropriate
circumstances and only when adequate resuscitative equipment and well-trained personnel are
available. Anesthesia and procedural sedation outside of the operating room continue to show
rapid growth, therefore, practical guidelines for sedation/analgesia are needed to improve quality
of care and to provide a high level of patient safety and comfort.

Keywords: Monitored anesthesia care; Sedation/analgesia; Complications

3 o Z of: ZAOIF ] HOE SEE

N2

— 7 Aelle e S Al WA, MR 29, Ak
Lo A fats)= 223 Belol) tig) 228 Balr) 34t

tH1~3). ool thek th-&-2 3] FA|rkE 2l (monitored
anesthesia care, MAC)+x= S32m& A B np37) 28]
gl el AlgE e e Al WAL Qe St
A mtHES o8 iyt Frofste] Siate] HEASFE 7t
AleH Ssde] 9 FHntFE sk Aos A4 1 2
HZH AAH 02 G QIeH4~06). e ob27HA]
T elX= AR AT AR MACH thgh Bgo]

i

Zalste

7EF QIFHIL QA e37] whzell A ofnlellx] o] MAC
of A& Gefjell= HAIZF QUARE HQbekaL QEHSHA| =
g Al ihs Fxte] AelE A4S w) MACT Rk
(sedation/analgesia) ol thal A &s} o]} FQ3}c}
(7, 8). ololl BAE-2 MACTH Frnf of Wi 9 A
H|E AHstal TS oshs dela =7 RhellA
o] rrant o) thsf Avfekarat ghot.

MACOIIA ZIgHI2t TISHIQ| AL

MACS] 7.8 52:0}7) oAl o] s0l} n} 27} s
G Aol o] A1 A ul Selsl 5 Bek
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Table 1. Commonly used sedative and analgesic drugs during MAC

Drugs Bolus IV doses Infusion Advantages Adverse effects
Sedatives/hypnotics
Midazolam 1~2mg Not recommended Amnesia, anxiolytics, Respiratory depression
Hemodynamic
stability
Propofol 0.5~1 mg/kg 25~75 pg/kg/min Rapid onset/offset, Respiratory depression,
Antiemetic Hypotension

Sedatives/analgesics

Ketamine 0.2~0.8 mg/kg Not recommended
Analgesics
Remifentanil 25 ug 0.025~0.15 ug/kg/min
Fentanyl 25~75 ug
Alfentanil 0.25~0.5 mg 0.3~0.4 pg/kg/min
Tramadol 50~75mg
Drug antagonists
Flumazenil 0.1~0.2 mg usually up
(benzodiazepine to 1 mg
receptor antagonist)
Naloxone (#-opioid ~ 0.1~0.3 mg

receptor antagonist)

Psychotomimetic
effects (delirium, illusions),
Increased salivation

Hemodynamic stability
Bronchodilator

Respiratory depression

> propofol/fentanyl
Minimal renal and hepatic
metabolism

Slow awakening

Rapid onset/offset

Quick awakening
PONV

Less reversal of amnesia Rare agitation upon
awakening

Reversal of opioid Increased BP

induced apnea
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Table 2. Definitions of levels of sedation/analgesia and general anesthesia

Minimal sedation

Moderate sedation/analgesia

Deep sedation/analgesia General anesthesia

Purposeful response to Unarousable

repeated or painful stimulation
Intervention may be required
May be inadequate

Intervention required
Inadequate

Usually maintained May be impaired

(anxiolysis) (conscious sedation)
Responsiveness  Normal response to  Purposeful response to verbal
verbal commands or tactile stimulation
Airway Unaffected No intervention required
Spontaneous Unaffected Adequate
ventilation
Cardiovascular Unaffected Usually maintained
function

Adapted from (9).
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Table 3. Observer's assessment of alertness/sedation (OAA/S) scale

Responsiveness Speech Facial expression Eyes Score
Readily to normal tone Normal Normal No ptosis 5
Lethargic to normal tone Mild slurring Mild relaxation Glazed or mild 4
Responds only after Slurring Marked relaxation Glazed and marked ptosis 3
loud/repeated calling

Responds only after mild Few recognized Marked relaxation Glazed 2
prodding or shaking words

No response to mild No words Marked relaxation Glazed 1

prodding or shaking

Adapted from (28).
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