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General principles of surgical
anesthesia
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Amnesia ;17

Analgesia : 5

Akinesia : 4~ 8
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Amnesia : &=
Analgesia: i
TaRT 4= TCI

Akinesia : 1~8]
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= Propofol
= Midazolam
— |soflurane
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An Evaluation of Remifentanil Propofol Response
Surfaces for Loss of Responsiveness, Loss of Response
to Surrogates of Painful Stimuli and Laryngoscopy in
Patients Undergoing Elective Surgery

Ken B. Johnson, MLF

Noah I Syroid, MS5*

Dhanesh K. Gupta, MIH
Sandeep C. Manyam, Fhiq
Talmage 1. Egan, MLF
Jeremy Huntington, BS*

Julia L. White, EMN*

Diane Tyler, RN*

Dwayne K. Westenskow, PhD*

INTRODUCTION: In this study, we explored how a set of remdfentanil-propofol
response surface interaction models developed from data collected in volunteers
would predict Mises 0 events in patents undergoing elective surgery. Our
hypotheses were t t these models would predict a patlent populaton’s loss and
ratiirn of responsiveness and the presence or absence of a response to laryngoscopy
and the response (o pain after surgery.
METHODS: Twenty-ome patients were enrollad. Anesthesta consisted of remifentanil
and propofol ll'lFLIEdl:lnE- and fentanyl |:I-|:I|.1.'I'EE Loss and return of responsiveness,
r-aﬂ.- onses o lary vy, and responses 0 postoperative paln were abse-s&ed in
atient. r'r{'.'.‘d predicticns 'I-'-E':I'E' compared with observed res

ESI.IL : The loss of nz-pu:rrusd'. eness model predicted that patients would become
unresponsive 2.4 + 2.6 min earller than observed. At the time of laryngoscopy, |:|.'LE
laﬁnﬁ.aaadpt model predicted an 89% probability of no response to laryngosc

d not respond. During emergence, the loss of responsiveness modal
predicted return of responsiveness (6 = 5.1 min befire responsivensss was
observed. The mean probability of no response o pressure algometry was 23% =+
35% when patients required entanyl for pain control.
DISCUSSION: This preliminary assessment of a series of remifentanil-propofol inter-
action models demonstrated that these models predicted responses w selected
pertnent events during elactive surgery. However, significant model error was
evident during rapid changes in predicted affect-site propofol-remdfentani] concen-
tration palrs.
Passt Analg ZO0ECL0EET 1-9)
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LOS during induction LOS during emergence




=== C50 for no response to laryngoscopy C50 for Algometry
- (95 for no response to laryngoscopy C95 for Algometry
C50 for Tetany

C95 for Tetany
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Propofol Ce (mcg/mL

Remifentanil Ce (ng/mL
(g ) Remifentanil Equivalent Ce (ng/mL)
(Fentanyl & Remifentanil)

Intubation During surgery
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When Is a Bispectral Index of 60 Too Low?

Rational Processed Electroencephalographic Targets Are Dependent on the
Sedative-Opioid Ratio

Sandeep C. Manyam, Ph.D.,* Dhanesh K. Gupta, M.D.,1 Ken B. Johnson, M.D.,t Julia L. White, R.N., B.S., C.C.R.C.,§
Nathan L. Pace, M.D., M.Stat.,|| Dwayne R. Westenskow, Ph.D.,# Talmage D. Egan, M.D.**
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Pediatric Anesthesiology

Section Editor: Peter ]. Davis

The Relationship Between Bispectral Index and Propofol
During Target-Controlled Infusion Anesthesia:
A Comparative Study Between Children and Young Adults

Measured concentrations (Cm) of propofol
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Infusion Half life

From Miller Anesthesia, 5™ Edition, pg. 320
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Perioperative Drug Therapy in Elderly Patients

Richard Rivera, M.D.,” Joseph F. Antognini, M.D.T

Creatinine clearance

(140 — age )- Weight (kg)- (0.85 if female)
B 72+ Serum Creatinine (mg/ml)

Table 1. Age-related Changes in Physiological Parameters

Variable Percentage Change
Elderly vs. Young

Body water 115
Chronic Disease @ Lean body mass 135

Body fat T50 [Wﬂmﬁ
1100 (men)

Acute Disease @ Serum albumin 120
Kidney weight L20

Organ Function

Hepatic blood flow

These are average changes and do not reflect individual variability
which ‘marked, Ine _E,Imcﬁnn. ‘Young patients
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Fig. 3. Normogram for minimum alveolar concentration (MAC) as
a fu_ncﬁon of age. The MACs for desflurane (Des), sevoflurane
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Adipose Tissue
Body Water

Muscle Mass

Clearance
IIIIIII‘d'l'nl'-i'lli‘.'l'

or  Sensitivity

Fig. 2. Compared with young patients, elderly patients tend to
have more adipose tissue, decreased body water, and less mus-
cle mass. These changes will cause water-soluble drugs to have
decreased volume of distribution (Vd,_,. ), whereas lipid-solu-
ble drugs may have increased volume of distribution (Vd,, ).
Clearance for most drugs is decreased in the elderly. Drug
sensitivity (especially to anesthetics) is usvally increased in
elderly patients but may be decreased for other drugs, such as g8
blockers.




Neuromuscular Blocking Drugs

Drugs

Midazolam 1 0.05 mg/kg

Propofol

Maintenﬂi? 100-200 pgﬂ:gla

Ketamine

Etomidate i 0.2-0.3 mg/kg ]

Thiopental
Fentanyl
Morphine
Sufentanil
Remifentanil
Maintenance:
Succinylcholine
Rocuronium
Vecuronium
Pancuronium
Cisatracurium
Atracurium

Doxacurium

2-25mg/ kg

0.5-2mg/kg

3-5mg/kg

1-2 ug/kg
0.03-0.06 mg/kg
0.5-10 yg/kg
Bolus: 0.1 pg/kg
0.5-2 pg/kg/min
0.5-1.0 ma/kg
0.1-0.6 mg/kg
0.02-0.06 mg/kg
0.02-0.1 mg/kg
0.05-0.2 mg/kg
0.2-0.5 mg/kg
0.01-0.03 mg/kg

Elderly _ e

0.02 mgrkg

0.1-0.2mg/kg
1.5-3 mg/kg -
0.5-1 ug/kg
0.02-0.03 mg/kg
0.25-5 ugrkg
0.05 pg/kg
0.3-1.5 pg/kg/min
0.5-1.0 mg/kg
0.05-0.4 mg/kg
0.01-0.04 mg/kg
0.01-0.05 mg/kg
0.05-0.2 mg/kg
0.2-0.5 mg/kg
0.005-0.03 mg/kg
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BIS #HFFAE :50%
BS M#E: 150mg/dl
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Ventilator [nduced Lung [njury

Bifect of 45 emid,O PIP

Control 5 min

»Barotrauma

»Volutrauma

» Atelectrauma
Stretch Injury

» Biotrauma

» Oxygen toxicity




The concept of “Biotrauma”
Mechanical Injury Leads to Inflammation

ARDS

Baro-Volu-Atelectrauma
[ |
Surfactant Biotrauma

Depletion

]

Stress Failure
Shear Forces
Overdistension
[ ]

Cell Trigger Mechanism




Pulmonary Capillary in an Alveolar Wall Showing The
Three Principal Forces to which The Vessel Is Exposed

Increase in Alveolar lining layer
Lung Inflation — Alveolar epithelium
g\ Basement membranes

| % Capillary endothetium

Increase

in Pcap Stretch & Stress
The Capillary Wall

Collagen

West JB & Mathieu-Costello O. Lancet 1992;340:762-767.
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>tidal volume:6-8ml/kg?
» PIP<30mmHg

»PEEP 5-10cmH20%

» Open lung ventilation

>Fi02: B B (room air ) SpO27%&#Ef
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72878 (remi—fentanyl)
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Enhanced recovery after surgery
Prof H Kehlet
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Nutrition Analresia
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