
©2015 MFMER  |  slide-1 

Cardiovascular Effects of Anesthesia for 
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Indications for General Anesthetic  

• Anticoagulation  

• Inability to lie flat  

• Severe illness with need for: 

• Mechanical Ventilation 

• Heart failure 

• Pulmonary vasodilation 

• Pulmonary HTN 

• Risk of hemodynamic disaster 

• Dissecting aorta 
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Basics of General Anesthesia Induction for 
CS in Cardiac Disease 

GOALS: Avoid hypotension 

1. Moderate dose opioid  

• Fentanyl 1-2mcg/kg 

• Remifentanil 1-2mcg/kg 

2. Lidocaine 50-100mg 

3. Short-acting hypnotic, carefully titrated 

• Ketamine: BP, HR,  SV, CO, SVR  

• Propofol:  SV, HR , SVR, BP 

• Etomidate: BP, HR if no premed 

4. Rapid-onset muscle relaxant 

• Succinylcholine 

• Rocuronium 

• Blunt tachycardia to laryngoscopy, 

intubation & incision 

• Typically avoided in CS 

because of neonatal depression 
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Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.  

Hypotension from Neuraxial Anesthesia  
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Four Major Cardiovascular Events of 
Regional Anesthesia for Cesarean Delivery  

 

1. Pre-hydration/co-hydration 

 

2. Block onset  

 

3. Delivery 

 

4. Oxytocin administration 
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Pre-hydration/ Co-hydration  

GOAL: Improve uteroplacental perfusion & prevent hypotension 

Pre-hydration 

• Hydration prior to placement of block 

• > 1L crystalloid 

• Increases CO ~11-20% 

• >1L colloid 

• Increases CO ~45%  

Co-hydration 

• Rapid hydration initiated at time of block placement 

• Found to be equally ineffective at preventing hypotension 

Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.  
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Co-hydration in cardiac patients 

Typical elective CS:  1-2 L crystalloid over < 1 hr   

 

Discussions with anesthesia should include fluid 
management in patients vulnerable to failure 

 

Minimizing fluids in elective CS: 

•  vasopressor (phenylephrine) 

• Likely  uteroplacental perfusion 

• Likely safe for mom & baby in most circumstances 
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Block Onset 

 

Spinal block onset: time of greatest hemodynamic change 

Fetus comes off monitor as abdomen prepped 

 

Drop in Preload & SVR: 

Spinal > CSE > Epidural 
 

Ease, reliability, safety & intraoperative pain relief: 

Spinal > CSE > Epidural 
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Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.  

Modern Spinal Anesthetic: 

• Low dose spinal 

• Co-hydration 

• Left uterine displacement 

• Phenylephrine infusion 
 

Cardiac Output: 

• First 3 min: ↑33% above 

baseline 

• Following 3 min: ↓17% below 

baseline 
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Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.  

Changes in Cardiac Output ALL <10% 
 

• Patient’s requiring ephedrine were  excluded. 

• Epidurals are not as reliable to block 

intraoperative pain. 
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Delivery 

• Uterine evaculation   

 Aortocaval decompression & autotransfusion 
 

CO  (Range 10% – 61%) 

HR 

SV 

SVR 

  MAP 

 

 
Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.  
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Oxytocin Administration 

Langesaeter E. Int J of Gyn & Obstetrics 2006; 95: 46-47 

5 units IV 

Oxytocin 

↓ Systemic Vascular Resistance 

↑ Cardiac Index 

↓ Systolic Blood Pressure 
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Rosseland LA et al. Anesthesiology 2013.119:541-551. 
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Optimization of CS hemodynamics 

• Left uterine displacement 

• Consider arterial line 

• Epidural anesthetic: 

• 0.5% bup or 2% lido without epi 

• Sequential CSE: 

• 5mg isobaric IT bup followed by 2% lido epidural titration 

• Titrated to T4-6 level 

• Careful minimal co-hydration with crystalloid 

• Phenylephrine infusion initiated at time of block  

• Minimize/titrate oxytocin on pump 
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Thank you! 

Arendt.katherine@mayo.edu 


