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Dental anesthesiology

Peri-op management of anesthesia
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Nitrous Oxide : First Anesthetic Gas

* Joseph Priestley 1772

LY HELE ¢
P @ L EF
WooREE AN
B LA
CRAERRF -

NITROUS OKIDE

““l am sure the air in heaven
must be this wonder working gas of delight”
- Robert Southey
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Joseph Priestley Horace Wells
(1772) (January, 1845)

Ether (Diethyl Ether)
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The first use of ether for anesthesia
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Perioperative management of anesthesia

Anesthetic agents
Monitoring in anesthesia
Management of co-existing diseases

Post-operative pain management

Intravenous Anesthetic Agents

» Schamatic lilustration of a GABA , Receplor, with its Binding Sites
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GABAergic agents
* Major tranquilizer
- Barbiturates: thiopetal,
thiamylal, pentobarbital
- Propofol

- Etomidate
* Minor tranquilizer

- Benzodiazepines: diazepam,
midazolam, lorazepam

Gamma-aminobutyric acid (GABA)

Barbiturates

Mechanisms:

- Enhance inhibitory neurotransmitters mediated by GABA
“Anesthesia Induction”: rapid onset, short duration
Decrease BP; Elevate HR; Peripheral vasodilatation
Myocardial contractility (£); cardiac output (f)

Respiratory depression

Reduce cerebral oxygen consumption

Brain protection from focal ischemia

Antianalgesic effect

Benzodiazepines

« Diazepam, midazolam
* Mechanisms
- Facilitate GABA receptor binding
* “Sedation”
* Minimal cardiovascular depressant effects
« Mild respiratory depression
* Reduce CBF and ICP
* Antegrade amnesia
« Mild muscle-relaxant property
» Slower onset and recovery

Propofol

Mechanisms

- Facilitate inhibitory neurotransmission mediated by GABA
Not water-soluble: Oil-in-water emulsion

Anesthesia induction: rapid onset, short duration

Anesthesia maintenance: total intravenous anesthesia (TIVA)
Decreased BP, SVR, cardiac contractility, and preload
Bradycardia

Respiratory depression; apnea with induction dose
Depression of upper airway reflex (LMA placement)

Decreased CBF and ICP




Ketamine

* N-methyl-D-aspartate (NMDA) receptor antagonist

« Dissociative anesthesia: dissociate the thalamus from the
limbic cortex

¢ “Anesthesia induction”

* “Analgesia”

 Inhibition of the reuptake of norepinephrine

¢ Increased BP, HR, and CO

* Central stimulation of sympathetic nervous system

« Bronchodilation

* Increased saliva secretion

Increase ICP, CBF, and oxygen consumption

Opioids

* Morphine, meperidine, fentanyl, sufentanil
* “Analgesia”
* Agonists of opioid receptors
* Mu-opioid receptor
- Supraspinal analgesia, respiratory depression,
physical dependence, muscle rigidity
» Kappa-opioid receptor
- Sedation, spinal analgesia
» Sigma-opioid receptor
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Inhalational Anesthetic Agents

* Anesthesia induction
¢ Anesthesia maintenance
- Reversible loss of consciousness
- Analgesia
- Amnesia
- Paralysis
¢ Minimum alveolar concentration (MAC)
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Effects of Anesthetic Gases on lon Channels

Behaviorial or Physiological Effect on lon-

lon Channel Processes Affected Channel

Ligand-gated ion channels- “inhibitory postsynaptic receptors

GABA, receptors | Increased activity results in anxiolysis, | Enhancement
sedation, amnesia, myorelaxation, and
anticonvulsant activity

Glycine receptors | Inhibitory receptor for spinal reflexes Enhancement
and startle responses

Ligand-gated ion channels- “excitatory synaptic receptors”

Neuronal nicotinic | Memory, nociception, autonomic Inhibition
Ach receptors functions

Serotonin type 3 Arousal, emesis Inhibition
receptors (weak)
Glutamate Perception, memory, learning, Inhibition
receptors nociception

(Stachnik et al., 2006)

Blood:Gas
MAC Partition
Agent Year Introduced | Halogen (%)? Coefficient
Diethyl ether |1844 NA NA NA
Nitrous oxide | Early 19th century | NA 104 0.47
Halothane 1956 Fluorine, 0.77 25
chlorine,
bromine
Enflurane 1972 Fluorine, 1.68 1.8
chlorine
Isoflurane 1981 Fluorine, 1.15 1.4
chlorine
Desflurane 1992 Fluorine 6.0 0.42
Sevoflurane 1995 Fluorine 2.05 0.69

(Stachnik et al., 2006) /;7/5%’!




Sevoflurane

Low blood gas solubility coefficient (0.69)
Rapid induction/recovery
Nonpungent
Inhalation induction
Emergence agitation
Compound A production
- Renal toxicity with sevoflurane:
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(Gentz et al., Drugs, 2001)

Desflurane

Molecular structure similar to isoflurane.

The most volatile, least potent inhalation agent.
Low blood gas solubility coefficient (0.42)
Rapid induction/recovery

Airway irritability

Resistant to biodegradation

Carbon monoxide production
Sympathomimetic properties

Monitoring in Anesthesia

Monitoring in Anesthesia

Cardiovascular monitoring:

- BP: NIBP, A-line

- ECG: HR, rhythm

- Cardiac performance: CO, CI, SV, SVI

- Intravascular volume: CVP, PCWP

- Vascular tonicity: systemic vascular resistance (SVR)
Pulmonary function monitoring:

- Minute ventilation: respiratory rate, tidal volume
- Peak airway pressure

- End-tidal CO,

- Tissue oxygenation: SpO,, PaO,, PaCO,,

Consciousness monitoring:

- HR, BP, respiration, pupil size/light reflex
- MAC (minimal alveolar concentrations)
- EEG, BIS, AEPI

Body temperature

Urine output

Blood sugar

Coagulation

Blood loss volume

Fluid intake-output balance

Acid-base balance: pH, BE

Co-existing diseases

Cardiovascular diseases:

- Hypertension, hypotension, myocardial ischemia, arrhythmia
- Congestive heart failure

Lung diseases: COPD, Asthma, pneumonia

CNS diseases: stroke

Liver diseases: hepatitis, liver cirrhosis, fatty liver

Kidney diseases: renal insufficiency, renal failure/hemodialysis
Metabolic/Endocrine diseases: DM, hyperthyroidism, etc.
Other diseases: Infection; coagulopathy; anemia
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Post-op pain control

Systemic opioids

- Intravenous opioids: nurse-control, patient-control (PCA)
- Intramuscular opioids

- Subcutaneous opioids

Systemic NSAIDs

- Intravenous opioids: nurse-control, patient-control (PCA)
- Intramuscular NSAIDs

Intra-spinal opioids/local anesthetics

- Epidural PCA

Conduction block

- Infusion of local anesthetics
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