
 
“Mama’s weak heart” 

  
Anesthetic approach to the pregnant 

patient with cardiac pathology 

Alexander Ioscovich    MD 



Michael  Ioscovich  
1939-2015 



Shaare Zedek Medical Center, Jerusalem 

16.000+6.000 
labors  annually 

 
12% of caesarean sections 

 







 

           
 

http://www.childinfo.org/maternal_ Reference: 

http://www.childinfo.org/maternal_mortality.html




Cardiac Disease in Pregnancy 

• Cardiac disease complicates approximately 4% of all 
pregnancies in the United States 

• Risk for maternal deaths (<1% -10%–25%)  
• Maternal cardiac disease comprise up to 15% of obstetric ICU 

admissions 
• These patients account for up to 50% of all maternal deaths in 

the ICU 
• Congenital cardiac lesions are 3 times more common than 

acquired 







World Health Organization (WHO) Risk Classes for pregnancy by Medical Condition 



What heart pathology we’ll see more often? 

Congenital  
• VSD and ASD 
• Valvular disease 
• Aortic coarctation 
• Marfan , Loeys- Diets, Ehlers-

Danlos and Turner’s syndromes 
 

• Rheumatic Valve Diseases 
• Pulmonary Hypertension 
• Peripartum Cardiomyopathy 
• Coronary artery diseases  

• IHD or Vasculitis 
• s/p Repair of congenital abnormalities    

(Fontan procedure and others) 



What should be our first anesthetic step? 

Cardiovascular symptoms/signs – 18% 
from all patients.              
Second reason after Morbid obesity.  

 

Close communication with 
obstetricians !!! 







is the commonest Mitral stenosis of rheumatic etiology 
valvular heart disease in women of reproductive age especially in 
developing countries. 
USA, Brazil, Turkey, Senegal  -   0.25-0.8% women population! 

.21-515):5(104;31Jul 2001  Circulation. 
 

Mitral Stenosis with NYHA III and IV 
Relate to Class 2A with Peripartum 

mortality rate 5-15%  

http://www.ncbi.nlm.nih.gov/pubmed?term=11479246


23-y old asymptomatic before 
pregnancy 

Severe Mitral Stenosis 13 y after RF 
Cyanosis , Tachycardia 

but refused was suggested  Venesection
by the patient 

Died 2h after the birth 

 
29-y old asymptomatic before pregnancy 

H/O RF  at here 15 years  
/min120Pulse , Cough, cyanosed 

Venesection was recommended, but 
rejected…  Digitalis … 

Died 13 h after delivery 
 



What was the goal of treatment 
for patients with Mitral Stenosis  

110 years ago ? 

• Venesection   -  Decrease in 
preload  

• Digitalis  -  Relative bradycardia  
 

 Beta blockers and Diuretics 
 Restricted fluids management 
 Prevention of Arrhythmias !!! 



The goals for peripartum/perioperative 
 anesthetic management of patient with MS 

• Invasive blood pressure monitoring and ECG ( lead II) 
• Maintenance of an acceptable slow heart rate 
• Immediate treatment of acute atrial fibrillation 
• Avoidance of aortocaval compression 
• Maintenance of adequate SVR 
• Prevention of pain, hypoxia, hypercarbia and acidosis   In Pre-, 

Intra- and Post-partum period  (24h) 
 

• Early slow titrated epidural for VD 
• CSE or slow titrated epidural anesthesia for CS 
• Continuous spinal anesthesia 

“Combined spinal-epidural analgesia is a useful 
technique  
for providing analgesia and maintaining 
haemodynamic 
 stability in parturients with mitral stenosis”. 

):5(27Oct;1999  Intensive Care. Anaesth 

http://www.ncbi.nlm.nih.gov/pubmed/10520396
http://www.ncbi.nlm.nih.gov/pubmed/10520396
http://www.ncbi.nlm.nih.gov/pubmed/10520396


Aortic stenosis – was, is and will be. 

• Fixed Stroke Volume 
• Prevention decrease in Diastolic Pressure  

– Coronary Perfusion Pressure 
• Keep HR !!!  

– Bradycardia – Low Cardiac Output 
– Tachycardia – Ischemic event 
–  Atrial Fibrillation – no atrial kick, low CO 

 
• 18y old 
• 140kg 
• Severe AS; AVA ~0.5cm2 
• Continuous Slow Titrated Spinal for CS 
• AL 
• ICU 
• Happy End! 

Bicuspid aortic valve (BAV) disease  is the most common 
congenital heart defect, with a prevalence estimated 
between 0.5% and 2% . (1:3 female-male) 



Aortic Stenosis and Pregnancy 



Anesthetic approach to patient with AS 

• Mode of delivery  
• Peripartum monitoring 
• Mode of analgesia/anesthesia 
• Postpartum/Postoperative care 
• Postoperative Pain treatment 





Complication  



Clinical recommendation 
• Carefully titrated regional analgesia for vaginal 

delivery 
• Slow titrated regional anesthesia for moderate and 

even severe AS 
– CSE 
–  Epidural  
–  Continuous Spinal anesthesia 

• In patients with critical AS and uncompensated 
cardiac failure GA may be necessary 
 



Clinical recommendation -continued 
• Invasive monitoring – AL       ( CVP or SG -passe` ) 
• Trans Thoracic/Esophageal Perioperative Echocardiography 

– Focused transthoracic echocardiography 
• Volemic status 
• Ventricle motion 
• Gradient on   

– Aortic valve 
– Mitral valves 
– Grate of Pulmonary  HTN 



• Long acting neuraxial opioids for postoperative pain 
management 
 

• Observation in a high-dependency unit for 24-48h 
for early detection and treatment of postoperative 
hemodynamic instability. 

• Good communication – “Team Approach”  

 
 

Clinical recommendation -continued 



Peripartum anesthetic management of a 
patient with Critical Aortic Coarctation 

mm,3.7 ~ coarctationAortic  
mmHg80gradient ~   

Premedication: 
Midazolam 2mg    Metoclopramide 10mg 

Spinal Anesthesia: 
Bupivacaine (heavy) 2.5 mg  
Fentanyl    15mcg     Morphine   150mcg 

Epidural Anesthesia: 
Lidocaine 2%   3mL+3mL +3mL 
Independent invasive BP monitoring of upper and low parts of the body 
 

  



Pulmonary Hypertension 

 



• Patient with significant Pulm HTN >25mmHg 
mean pulmonary artery pressure  
– Mortality still remains up to 50% 
– Even with targeted pulmonary vasodilator 

therapies mortality still remains up to 33% 
– Should be offered termination 



 

General Anesthesia  
• Increased Pulmonary Artery Pressure during laryngoscopy and tracheal intubation 
• Adverse effects of Positive-Pressure ventilation on Venous return 

May ultimately lead to cardiac failure 



“No hypotensive episodes were observed in connection with the epidural block, 
….. 
 The patient died 9 days after the delivery because of intractable cardiac 
failure.” 

Pulmonary Hypertensive patients receiving 
for Cesarean Section general anesthesia  

compared to (!!!) times more likely to die 4 were 
patients receiving regional anesthesia. 
Bedard E. Systematic Review                          

Does the anesthetic approach determine the maternal outcome 
of patients with Pulmonary Hypertension? 

GA for CS 

Epidural 
For  VD 



Our approach to the pregnant patient 
with severe Pulmonary HTN 

• Early (ideally - Prepartum) anesthetic consultation 
• Repeated multidisciplinary case discussion (mandatory in 28-32w) 
• Repeated echocardiography with dynamic cardiac treatment 
• NYHA 3-4 – hospitalization and active observation/treatment 
• 36w – elective CS 
• Standard monitoring + IBP 
• Minimal (150-200mL) crystalloid preloading+1mg Midazolam 
• Lt lateral tilt and 2L O2 (via nasal cannula) 
• CSE anesthesia  

– Spinal - 2.5-3mg hyperbaric Bupivacaine +150mcg MO + 20mcg Fentanyl 
– Epidural- 3+3+3 mL Lidocaine 2% (over 25-30 min) 

• NO system and  Echocardiography  Machine on standby  
• Pitocin 1u IV with cont. infusion 1u/h  (50cc/h) 
• 24-48h CCU or PACU monitoring 



• Atrio/Ventricular septal defect (ASD and VSD) 
• Congenital corrected transposition                                                    

of the great arteries 
• Aortic coarctation 
• Patients with a single functional ventricle (complete atrioventricular septal 

defects and hypoplastic right or left heart syndrome) patient after Fontan repair 
• Tetralogy of Fallot 

 
 

• S-ms with effects on tensile strength of connective tissues 
Marfan , Loeys - Diets, Ehlers-Danlos and Turner syndromes  
 
 

There are increasing numbers of women with congenital heart 
disease who are considering pregnancy, as a result of joint expert 

specialist cardiac, cardiac surgeons, genetic and obstetric care. 



Patients with a single functional ventricle, including 
complete atrioventricular septal defects and hypoplastic right 

or left heart syndrome. 
Pregnant patients after Fontan  procedure. 

Classic Fontan physiology  
Separates pulmonary and systemic 
circulations, allowing the single functional 
ventricle to maintain systemic flow, whereas 
pulmonary blood flow becomes entirely 
passive. 

.1975 Br Heart J. 
Correction of tricuspid atresia. 

 ,Walker DR 

    The population of patients with congenital heart diseases 
(CHD) is steadily growing 
      Many woman with CHD are becoming pregnant 
      The anesthesiologist must have an understanding of the 

 physiology of the corrected heart 
Impact of the physiologic changes of pregnancy 

  Clear communication with the obstetrical and cardiology  team 

http://www.ncbi.nlm.nih.gov/pubmed/49188
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=49188


Anesthesia/analgesia  for pregnant  
patients after Fontan procedure  

w36Elective CS  
Milrinone infusion  

IBP + CVP monitoring 
Epidural Lidocaine 16mL (over 40 min) 

Labor analgesia and Emergency  CS secondary to 
fetal distress 

10ml/h 0.1% Bupivacaine with 2.5mg/mL Meperedine 
IBP monitoring (without CVP !) 

Epidural 20mL 2% Lidocaine  for CS 

• Maintaining higher-than-normal CVPs 
• Minimizing intrathoracic pressure 
• Avoiding positive pressure ventilation 
• Preventing increased Pulmonary Vascular Resistance (PVR) 

– Avoiding Hypercarbia,  Hypoxia, and  Acidosis 
These goals are can be best accomplished with neuraxial anesthesia. 

 
 



Tetralogy of Fallot 



Placenta percreta in a parturient with uncorrected Tetralogy of Fallot. 
.A Padmanaban ,I Bhukal ,S Arora ,1Bhatia N 

60-358):4(22Nov;2013  .Anesth ObstetJ  Int  

http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Padmanaban%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23993473
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Bhukal%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23993473
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Arora%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23993473
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/?term=Bhatia%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23993473
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/23993473
http://www.ncbi.nlm.nih.gov.szmc-ez.medlcp.tau.ac.il/pubmed/23993473


• Marfan , Loeys - Diets, Ehlers-Danlos and Turner 
syndromes    - severe effects on tensile strength of 
connective tissues            Dilated Aorta, Aortopathy 
and risk of dissection during pregnancy and especially 
in 28-32 week of pregnancy and in peripartum period. 
– For Marfan  s-m – aorta >40mm associated with up to 10% risk of dissection 
– For Turner  s-m – aorta >25mm associated with up to 33% risk of dissection 

 

 



Marfan Syndrome  
Same name – different anesthetic approach 

History of previous  cardiac 
or other operations Aortic condition 

Fetal 
condition 



• Emergency CS for acute (Stanford) type B aortic dissection 
• General “Cardiac” anesthesia 
• Intraoperative TEE observation for real-time control of aortic 

condition 
• Cardiac surgeons Standby for emergency aortic arch replacement  



Summary 
Baseline clinical assessment 

– Preconception (or as early as possible ) anesthetic consultation 
– Multidisciplinary consultation 
– Review of patient’s history 
– Prior imaging finding and surgical records 
– Understanding of current cardiac physiology of this patient 
– Complete cardiovascular examination  

• Oxygen saturation (BL) 
• Signs of CHF 
• 12-lead ECG 
• Echocardiography  (preconception; 12w; 20w; 28-32w; 36w) 
• Occasionally  

– stress test 
– cardiac MRI 
– Cardiac catheterisation 

 
 



• Slow titrated Epidural analgesia/anesthesia 
• Low dose CSE analgesia/anesthesia 
• Careful Co-hydration with crystalloid 
• Concurrent Phenylepherine infusion 
• Standard monitoring + IBP 
• Focused Transthoracic or Transesophageal Echography 
• Oxytocin 

– Repeated dose of 0.1-0.5U  
– Slow titrated or continuous infusion of 1U/h 

• Postpartum 24-48 monitoring in CCU/ICU/PACU 



Thank you!!! 

In conclusion  
Well managed, motivated mothers with HD who 

benefit from comprehensive antenatal care, and 
are managed primarily by their  

teams anaesthesiaobstetric and  
 can aspire to a good outcome for themselves and 

their babies. 
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