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Physiologc alterations in pregnancy
· Cardiovascular

· Total blood volume increases but PCV/Hgb decreases

· CO increases, but SVR decreases so BP is unchanged

· Dorsal recumbency can decrease venous return and thus CO

· Pulmonary

· PaCO2 decreases due to around 30 over the course of pregnancy b/c of increased sensitivity of the respiratory center to CO2

· Although oxygen consumption increases, PaO2 remains normal

· FRC is decreased b/c of cranial displacement of abdominal contents

· Progesterone induces relaxation of airway smooth muscle resulting in increased airway conductance and decreased airway resistance

· Inhalant induction is expedited b/c of decreased FRC and increased alveolar ventilation

· MAC is decreased 
· Gastrointestinal

· Stomach is displaced, decreased gastric motility and emptying, LES tone is decreased, intragastric stomach pressure is increased

· Increased risk of aspiration

· Plasma cholinesterase is decreased, possible prolonged effect of succinylcholine

· Uterine blood flow

· Uterine blood flow is proportional to systemic perfusion pressure and inversely proportional to vascular resistance created by myometrial blood vessels

Phramacologic alterations in pregnancy

· Most anesthetic drugs readily cross the placenta

· Rapidly diffuse: low molecular weight, low protein binding, high lipid solubility, and poor ionization

· Muscle relaxant drugs do not readily cross the placenta

Anesthetic drugs and C-section
· Anticholinergics – 

· Recommended to decrease salivation and inhibit excessive vagal tone when uterine traction is applied

· Influence on emesis is controversial

· Glycopyrrolate does not cross placenta like atropine does

· Tranquillizers/sedatives

· Acepromazine, alpha-2’s, and benzodiazepines not recommended

· Opioids

· Cause behavioral and respiratory depression

· Butorphanol and buprenorphine have less depression

· Naloxone can be used to reverse opioid effects, has short duration of action so renarotization can occur

· Sedative-hypnotics

· Thiopental causes depression but is rabidly metabolized in fetus

· Propofol crosses placenta but is rapidly metabolized in fetus

· Etomidate or propofol followed by inhalant is better than thiopental

· Dissociatives- Low dose ketamine has minimal depression (1 mg/kg) but higher doses cause significant neonatal depression

· Inhalents – cross placenta and depress fetus relative to depth of anesthesia
· NO2 can decrease the amount of inhalant needed

· Skeletal muscle relaxants – minimally cross placenta

· Local anesthetics – 

· Esters accumulate little in fetus

· Amides can accumulate significantly in fetus and result in neonate depression

· Lower doses used for epidural not enough to do this

· Local infiltration uses more drug and can be significant

· Epidural can result in sympathetic blockade and maternal hypotension, thus causing decreased uteroplacental perfusion

· IV fluids and vasopressors can treat this

· Caution with alpha adrenergic agents b/c increasing SVR can cause uterine blood flow to decrease and compromise fetus

· Recommend ephedrine b/c acts centally w/ minimal arterial vasoconstriction or mephentermine

Anesthetic techniques

· Administer oxygen

· Fetal RBCs have lower 2,3DPG which means they have higher O2 saturation at a lower PaO2

· Hyperventilation results in decreased urterine artery blood flow

· Increased sensitivity and distribution of local anesthtics

· Dose reduce by 1/3

Neonates

· Clear upper airways, 

· Milk blood from placenta toward neonate and sever vessels

· Naloxone under tongue – 1-2 drops if opioid used
· Oxygen, heat support

· +/-Doxapram under tongue 1-5

Post op pain mgmt

1. Benzos cross into milk and can affect neonates

2. Most commonly administered analgesics despite entering milk are safe

· NSAIDS may affect organ maturation

1. Indicate how the following physiologic parameters are affected during pregnancy:

	Blood pressure
	
	
	Blood volume
	

	PaO2
	
	
	PCV
	

	Systemic vacular resistance
	
	
	Minute volume
	

	Gastric motility
	
	
	Functional residual capacity
	

	Cardiac output
	
	
	Pulmonary resistance
	

	PaCO2
	
	
	Vital capacity
	


2. Which of the following drugs do NOT readily cross the placenta?

a) Atropine

b) Atracurium

c) Acepromazine

d) Alprazolam

1. How might an epidural have a negative effect on the fetus?
2. Which agent is recommended for use in a bitch undergoing C-section?

a. Valium

b. Ketamine

c. Thiopental

d. Propofol

3. Why should hyperventilation during a C-section be avoided

4. What two types of drugs are NOT recommended for post operative pain management in a lactating bitch:
