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Dystocia in the Small Animal 

• Surgery needed ≥50% canine dystocias10,12,14

• Feline rates similar13

• Breed predilection common:

• Brachycephalics > Toy Breeds10,14 

• Purebred cats13,16

• ↑Neonatal survival with elective (vs 
emergent) c-sections14-16
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Outline

• Considerations for anesthesia of the periparturient patient

• Changes in periparturient maternal physiology

• Devising anesthetic protocol + patient preparation

• Support for the neonate delivered via cesarean section

• Analgesia for the nursing dam

• Summary 



Changes in Maternal Physiology

• NOTE: Most data on physiologic ∆ from 

humans and/or ewes

• Most notable ∆’s in1: 

• Cardiovascular system

•  Pulmonary system

• Gastrointestinal systems 
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Changes in Maternal Physiology: 
Cardiovascular Alterations

• Maternal blood volume increases by ~40%1

• Plasma volume > RBC = “dilutional” anemia

• ↑HR + ↑SV  = ↑CO by ~30-50%1

• ↓”Cardiac Reserve” = may not tolerate further CV 
depression

• Bottom line: Expect “anemic,” ↑ risk of hypotension
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Changes in Maternal Physiology: 
Pulmonary Alterations

• ↓ Functional Residual Capacity (FRC) 

• ↑O2 consumption 
• Further increased with labor 

• Bottom line: ↑↑↑Hypoxemia risk 
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Changes in Maternal Physiology: 
Gastrointestinal Alterations

• ↑Regurgitation Risk1

• +/- Fasted patient?

• ↑Regurgitation/aspiration risk brachy anesthesia2.3 

• Bottom line: ↑↑↑Risk of aspiration
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Placental 
Permeability

• Placenta HIGHLY permeable to most 

anesthetic drugs1

• FEW drugs have minimal/no 

transplacental transfer

• Bottom line: “good” anesthetic drug 

for mom = placental transfer 
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Uterine Blood Flow (UBF) 

• Highly dependent on maternal BP1

• Limited autoregulatory capabilities1

• Maternal hypotension (+/- ↑ uterine 

tone) = impaired fetal perfusion

• Bottom line: Maintain maternal BP 

to maintain fetal perfusion
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Considerations 
for Anesthetic 
Protocol

Physiologic changes of 
periparturient mother

Effects of selected drugs on mother

Effects of selected drugs on 
fetus(es)

Residual drug effects on neonate(s) 
once separated from mother



Formulating a Protocol

• “Ideal” protocol: 

• Analgesia/muscle relaxation/narcosis for dam alone

• Realistically - ALL protocols will have some 

undesirable effect(s) 

• Choose short-acting and/or “reversible” drugs

• Consider “risks” for dam and ↓ anesthesia time
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Peri-anesthetic Management: 
Gastrointestinal Considerations

• “Treat all patients as if they have full stomach.”

• Maropitant: 1mg/kg IV/SQ

• SQ ≥ 30 min before opioid26, 27

• IV – transient hypotension29

• Metoclopramide: 0.2-1 mg/kg SQ, IV

• 1 mg/kg IV + 1 mg/kg/hr CRI may be needed31

• IV – SLOW, arrhythmias possible

• May stimulate milk letdown32
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Peri-anesthetic Management: 
Pulmonary Considerations

• Pre-oxygenation prior to induction
• 3 min of O2 significantly prolongs time to 

desaturation28

• Prep as much as tolerated while awake

• Tilt table and/or wedge under 
head/thorax

• Most patients likely benefit from manual 
ventilation
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Treatment: Maternal 
Hypotension

• Ideally – maternal MAP ≥ 70 mmHg

• Titrate anesthetic agents, (+/-) fluid bolus, (+/-) anticholinergic 
(*glycopyrrolate) first 

• Historically Ephedrine preferred - No longer4,6 

• Dopamine, Dobutamine – Caution, may ↓ uterine blood flow7-9

• Norepinephrine new “drug of choice”

• NorEpi>Phenylephrine>Ephedrine4
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Selection of Premedications

• Historically “None”: 
• Risk/benefit of ↑induction /MAC requirements vs “less” depression

• Phenothiazines (Acepromazine): Generally avoid

• Benzodiazepines (Midazolam, Diazepam): Generally avoid

• Opioids:

• Rapid placental transfer – some neonatal depression

• Reversible, effects agent/dose dependent

• Alpha-2-Agonists:

• Xylazine contraindicated in small animals1

• Low-dose dexmedetomidine (0.25-2 mcg/kg IV) 
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Selecting an Opioid

• Many Full-Mu Agonists used successfully1,25

• Excellent analgesia

• Placental transfer +/- neonatal depression

• Partial-Mu Agonist: Buprenorphine

• Good to excellent analgesia

• Low placental transfer (humans)?33

• Slower onset (analgesia 30-45+ min after IV)34,35

• Kappa-Agonist/Mu-Antagonist: Butorphanol

• < Analgesia, Short duration 

• <Respiratory/Cardiac depression, < Vomiting
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Timing of Opioid Administration

• Historically “withheld” until delivery: No longer appropriate

• Premedication: 

• Lowest “effective” dose of Full-Mu, +/-re-dose once fetus(es) out

• Short-acting drugs, naloxone available 

• Butorphanol use:

• Consider full-mu or partial-mu once fetus(es) removed

• CRIs – Caution with Fentanyl

• “short-acting” – but accumulation 
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Dexmedetomidine
• Sedative, muscle relaxation, analgesia, and MAC ↓

• Newer studies suggest negligible fetal transfer, depression38

• Low doses (2 mcg/kg IV)



Induction Agents

• Avoid inhalant induction1

• Avoid dissociative combinations1,25, 39 

• Avoid etomidate25,40

• Alfaxalone vs Propofol

• Both superior neonatal survival/Apgar1,25,40 

• Alfaxalone +/- ↑ Apgar scores after delivery1,25,40

• No difference in neonate survival between agents1,25 
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Maintenance of Anesthesia

• Inhalant agents generally used 

• Total IV Anesthesia (TIVA) - alfaxalone or propofol 

• ↑CV stability (dam) but ↓Apgar, prolonged recovery (dam)1,25

• Epidural alone 

• Unprotected airway, stressful for dam

• Comparable survival with balanced inhalant protocol1,25
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Locoregional Anesthesia

• Line/Incisional Block

• Lidocaine 1-2 mg/kg during prep

• Nocita - efficacy/duration questionable46,47

• Lumbosacral Epidural – Analgesia +/- Motor Blockade

• Bupivacaine or Lidocaine: Analgesia + motor blockade (<4hrs)41

• PF Morphine: Analgesia only (slow onset), *Urinary retention
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Neonatal Resuscitation

• Neonatal depression = hypoxemia +/- residual drug 
effects45

• Bradycardia (<180 bpm) = hypoxemia until 
proven otherwise

• Anticholinergics CONTRAINDICATED

• Focus on warmth + improving O2 delivery45

• Vigorously rub neonate with warm towel ~60 sec

• Acupuncture if still apneic 

• THEN Consider reversal(s) if applicable
Courtesy of BHK



Doxapram • CONTROVERSIAL – no longer used in human medicine
• No clear benefit in this clinical trial



Neonatal Acupuncture
• Stimulation of either acupoint resulted in 

↑RR, HR, and Apgar





Analgesia for the Lactating Dam

• NSAIDs – safe in humans, likely safe for short-term use

• Cattle + Dogs – minimal residue22-24

• *Caution with mastitis?22 

• Opioids 

• Likely safe for short-term use1,43

• Buprenorphine - nursing humans44

• Monitor neonate behavior + time feedings /doses43
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Summary

• Periparturients have physiologic ∆’s increasing anesthetic risks:
• ↑Risk of aspiration

• ↑Risk hypotension 

• ↑Risk hypoxemia

• Choose protocol with analgesia for dam + limited/reversible effects on neonate(s)

• Opioid +/- dexmedetomidine, propofol or alfaxalone, inhalant in most patients

• Bradycardia in neonate = hypoxemia until proven otherwise

• Keep warm + oxygen support (reversal agents if needed)

• NSAIDs (+/- opioids) likely safe for short-term analgesia in lactating dams



Questions?

kdeom@iastate.edu
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