PREANESTHETIC MEDICATIONS

AIMS:

1. Relief of anxiety

2. Amnesia for pre/postoperative events

3. Supplement analgesic action so less anesthetic needed

4. Decrease secretions and vagal stimulation by anesthetics

5. Antiemetic effect even postoperatively

6. Decrease acidity

	CLASS
	DRUG
	USE
	ADVERSE EFFECTS

	Opoids
	Morphine

Meperidine
	-Anxiety

-pre/postoperative analgesia

-smooth induction and reduction in dose of anesthetic

-supplement poor analgesic thiopentone/N2O

**FENTANYL: restricted to preoperative pain
	-asthma

-delay recovery

-biliary spasm (b/c morphine causes contraction of sphincter of odi (biliary spasm

-urinary retention

	Sedatives
	Diazepam

Lorazepam


	-sedation and smooth induction

-resp depression less common

-no vomiting

**minor surgical and endoscopic procedures w/FENTANYL or MEPERIDINE
	

	
	Midazolam
	**MIDAZOLAM = potent and short acting drug suitable for preoperative anesthesia
	

	
	Promethazine
	-sedative

-antiemetic

-anticholinergic

(minimal resp depression)
	

	Anticholinergics
	
	**prevent vagal bradycardia (occur reflexly due to surgical procedures)
	-laryngeal spasm precipitated by resp secretions

	
	Hyoscine

(deriv of atropine)
	-antiemetic

-produces amnesia
	

	
	Glycopyrrolate

(deriv of atropine)
	-local anesthetic atropine substitute

-antisecretory

-antibradycardic drug
	

	H2 blockers
	
	-pts undergoing prolonged operations

-C-sections

-obese

-at risk of gastric regurg

-at risk of aspiration pneumonia
	

	
	Ranitidine

Ramotidine
	-night before and morning prior to surgery

-prevent chances of regurg/stress ulcers
	

	PPI
	Omeprazole
	-same as H2 blocker
	

	Antiemetics
	Metoclopramide

Ondansetron
	-reduce chance of aspiration

-control postanesthetic nausea and vomiting

Metroclopramide = increase tone of lower esophageal sphincter

Ondansetron=5HT3 blocker used in cancer pts
	


INHALED GENERAL ANESTHETICS

	
	
	
	
	ADVERSE EFFECTS
	

	DRUG
	USE
	METABOLISM
	MAC
	CARDIO
	TOXICITIES
	OTHER

	Halothane


	Used in pediatrics b/c pleasant odor and lack of hepatotoxicity
	60% unchanged in air

40% metabolized
	0.75%
	Sensitized myocardium to effects of catecholamines ( ( risk of arrhythmias

-CI in pts w/pheochromocytoma
	-hepatotoxicity
-malignant hyperthermia (( release of Ca(hyperthermia, metabolic acidosis, tachycardia, enhanced muscle contractions)

-tx mal hyper w/dantrolene
	Use w/opiods to ( MAC value, provides full anesthesia and less cardiac depression

	Enflurane
	Rapid induction of GA
	2% met to fluoride ion ( excreted by kidney

-rest expired unchanged in air
	1.6%
	-( HR, BP, Peri resist

-produce cardiac arrhythmias
	-nephrotoxic
-fluoride released by metabolism of methoxyflurane may cause renal insufficiency after prolonged administration
	

	Isoflurane
	General anesthetic
	<2% met
	1.4%
	-( HR

-(BP

-( Peri resist
	-pot for malignant hyperthermia
	-not affect CO

-does not sensitize myocardium to catecholamines

-does not induce arrhythmias

	Desflurane
	General anesthetic
	Eliminated unchanged in expired air
	6.5%
	-Tachycardia

-( BP
	-cough

-bronchospasm

-pot for malignant hyperthermia
	

	Sevoflurane
	General anesthetic
	Small % metabolized to fluoride ion

-rest elim in unchanged air
	2%
	Similar to desflurane and isoflurane
	-does NOT affect renal function b/c not metabolized in the kidney
	

	Nitrous Oxide
	General anesthetic

-inhaled

-must be used in conjuction w/other anesthetics for effective general anesthesia
	Not metabolized
	100%
	Minimal
	-CI in pts w/closed air cavities (ie. emphysematous bullae) ( gas will enter into pleural space and ( pressure w/in it( tension pneumothorax

-neurpathies

-prlonged exposure(B12 deficiency
	-even if 100% N2O were given, surgical anesthesia would not be achieved ( hypoxia

-Recovery: oxygenate pt b/c N2O will difues from blood to alveoli so quickly that it entirely replaces oxygen (diffuse hypoxia


STAGES OF GENERAL ANESTHESIA

	STAGE
	RESP
	OCCULAR MOVEMENTS
	PUPIL SIZE
	REFLEXES
	SK. MUSCLE TONE
	B.P.
	H.R.
	USES
	OTHER

	I (Analgesia)
	N
	N
	N
	N
	N
	N
	N
	-loss of perception of pain

-minor surgeries

-deliveries
	

	II (Excitement)
	(
	Roving eyeballs
	Dilated
	Diminished eyelid reflexes

-pharyngeal, corneal, light intact
	( involuntary movement of sk. muscles
	(
	(
	-NO SURGICAL PROCEDURES
	

	III (Surgical anesthesia)
	(
	N
	N
	Pupillary reflex lost

Eyelid reflex lost
	(
	(
	(
	-there are 4 plains; most surgical operations take place in plain 2
	

	IV (Medullary paralysis
	(
	
	
	Loss of all reflexes
	None
	
	
	-happens if O/D on anesthetics
	-resp drive decreases

-vasomotor output (
require mechanical and pharmacological support


FACTORS THAT INFLUENCE RATE OF INDUCTION

	SOLUBILITY
	PULM  VENT
	PARTIAL PRESSURE
	ALVEOLAR BF
	CEREBRAL BF

	-low solubility ( fast equil

-recovery fast

-best ex is N2O

(fast induction and recovery but low potency)
	-greater ventilation ( ( alveolar and blood partial pressure ( rapid onset of induction
	-high partial pressure (rapid achievement of anesthetic level

>> conc. Given at beginning to speed up induction
	-( flow allows for rapid uptake of agent and quicker effect on CNS

-V/Q mismatch occurs in emphysema: attainment of equilibrium btwn alveoli and blood is delayed ( induction and recovery delayed


	-brain is highly perfused ( GA s are quickly delivered to it

-hastened by CO2 inhalation ( vasodilation ( induction & recovery accelerated

-CO2 stims resp and speeds up transportation


INTRAVENOUS AGENTS

	CLASS
	DRUGS
	INDICATION
	MECH/CHARAC/MET
	ADVERSE EFFECTS
	OTHER

	Ultra short acting Barbituates
	-Thiopental

-Thiamylal

-Methohexital
	Thiopental: 

    -induction of anesthesia in combo w/inhaled anesthetics

    -rapid onset of action with unconscousness w/in 15-30 s
	Thiopental:

   -binds to GABAA receptor (prolonged opening of Cl channel

   -neuron’s membrane is hyperpolarized(reduction of neuronal excitability

-metabolism in liver is much slower than redistribution

(99% of drug is metabolized, thus after large doses, recovery can be slow
	Cardiovascular:

    -( BP and CO

    -no effect on peri resis

Respiratory:

   -depresses resp center of brain & blunts response to CO2 & hypoxia

Brain:

   -depresses cerebral blood flow

   -( ICP

-induce laryngo & bronchospasm

-exaerbate actue intermittent porphyria by inducing synthesis of hepatic aminolevulinic acid synthase
	-high lipid solubility ( Xs BBB quickly
-drug quickly diffuses out of brain and into other highly vascularized organs and rapidly redistributed to muscle, fat, and other tissues accounting for it’s short duration

-anesthetic effect is terminated by redistribution from brain to other tissues

	Benzodiaepines
	Midazolam

Diazepam

Lorazepam
	-preoperative and intraoperative sedation for procedures not requiring analgesia (colonoscopy, cardioversion) and as part of balanced anesthesia

-control seizures

-OH w/drawal
	-bind GABA receptors (reduced neuronal excitability

-slower onset of action than barbituates

Midazolam: 

   -pre-anesthetic med

   -produces antegrade amnesia (loss of memory of events after admin of drug which calms the pt)

   -preferred for induction and maintenance of anesthesia

   -shorter onset of action

   -greater potency

   -rapid elimination
	-alone: causing moderate circulatory and resp depression

-if used w/opioids, CV colapse and resp arrest can occur
	Flumazenil:

   -antagonizes postop CNS depression caused by benzodiazepines

   -short duration of action

( requires multiple doses

   -ventilatory support; CVS and resp monitoring required



	Opioids
	Fentanyl

Morphine
	-general anesthetics in pts undergoing cardiac surgery or other major surgeries for which cardiac reserve is limited (high risk pt)
	Fentanyl:

   -greater potency

   -less impact on resp drive than does morphine

   -newer derivatives:

· Alfentanil & Remifentanil

·  Recovery from anesthesia is faster

· rapidly metabolized by blod and tissue esterases
	-IV opioids cause chest wall rigidity (making ventilation more difficult)

-resp depression
	Naloxone:

   -reverses resp and CNS effects of opioids

Neuroleptanesthesia

  -state of analgesia and amnesia produced when combination of fentanyl, droperidol and N2O


	CLASS
	DRUGS
	INDICATION
	MECH/CHARAC/MET
	ADVERSE EFFECTS
	OTHER

	
	Propofol

(Diprivan)
	-induction of anesthesia

-critical care setting as a continuous infusion to provide prolonged sedation
	-ultrafast acting drug w/PD similar to thiopental

-high lipid solubility

-quick distribution to highly vascularized sites

-rapid diffusion back into blood w/subsequent redistribution

-preferred over thiopental

    *recovery quicker w/pts able to ambulate sooner than w/other IV anesthetics

    *antiemetic properties

    *no cumulative effect from propofol admin or delayed recovery after prolonged infusion

-Rapidly metabolized by liver and other extrahepatic enzymes
	-hypotension

-(-) inotropic effects

-pain at site of injection (most commonly encountered side effect

-apnea
	

	
	Ketamine
	-trauma cases where CV support is necessary

-children:

   *painful procedures

   *facilitate cooperation during radiographic procedures

-give im, iv
	-antagonist to glutamic acid

-blocks excitatory neurotransmitter, NMDA receptor

-produces dissociative anesthesia characterized by catatonia, amnesia, analgesia w/out LOC
	Cardiovascular:

   -cardiovascular stimulation w/HR, arterial BP, CO significantly increased

   -stimulates sympathetic NS ( release of catecholamines

-increased ICP

-cause emergence phenomenon:

   *disorientation

   *sensory and perceptual illusions

   *vivid/unpleasant dreams

   *to reduce phenomenon: use diazepam 5- 10 mins b4 ketamine admin
	Not used in head trauma:

   -( cerebral blood flow

   -(oxygen consumption

   -( ICP

	
	
	
	
	
	


