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Updates

- Next Maternal Webinar March 7th

Topic: Valvular Heart Disease | Speaker: Marissa Platner, MD

- Q3 & Q4 HTN Data Submission via Survey 123

- GaPQC Annual Meeting  - April 13th & 14th

- 28-Day Anti-Racism Challenge
https://www.perinatalqi.org/page/Anti-RacismChallengev2

https://www.perinatalqi.org/page/Anti-RacismChallengev2


https://georgiapqc.org/cardiac-conditions



Birthing Hospitals 
Participating in 
GaPQC’s Maternal 
Patient Safety Bundles





CCOC Process Measures: 
Reporting and Systems Learning

P1: Standardized 
Pregnancy Risk 

Assessments for People 
with Cardiac Conditions

P2: Multidisciplinary 
Care Plan for Pregnant 

People with Cardiac 
Conditions

P3: OB Provider and 
Nursing Education –
Cardiac Conditions

P4: OB Provider & 
Nursing Education–

Respectful and 
Equitable Care

P5: ED Provider and 
Nursing Education –
Cardiac Conditions

OP1: Cardiovascular 
Disease (CVD) 

Assessment Among 
Pregnant and 

Postpartum Women
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Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan

▪ We will not cover: 
▪ Connective tissue disorders
▪ Isolated valvular disease



AE

21 yo G1P0 with history of TOF

Initial repair in first 3 months of 
life

Residual VSD closure and 
enlargement of RVOT and LPA at 
10 months

Surgical pulmonary valve 
replacement at 15 yo due to 
progressive RV enlargement

Presented to her pediatric cardiologist 
office at 10 weeks gestation



AE- Baseline Echo



AE- Baseline Echo



Npr.org

Maternal Mortality Rate- Deaths per 100,000 births

Scope of the Problem



CDC Foundation, 2017

Report from Maternal Mortality Review Committees: A View Into Their Critical Role 

CV Disease is the #1 cause of maternal mortality in the US
Cardiovascular Causes account for ~25% of Maternal Mortality

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

12.7% 12.7% 11.4%
9.5% 9.5% 8.9% 7.6%



Physiologic Changes in Pregnancy



HIGH-FLOW, 
LOW RESISTANCE CIRCULATION

17





Pregnancy: Hemodynamic Changes

• Cardiac Output increases 30-50% above baseline

• Preload increased (increased blood volume)

• Afterload decreased (decreased SVR, PVR)

• Heart rate increases by 15-20 bpm

• Resistance decreases to accommodate increased flow 



Relative Physiologic changes throughout pregnancy



Physiologic Changes Throughout Normal Pregnancy Compared to Pre-pregnancy 
state 

Circ 2020; 141(23):e884-903



Labor & Delivery



Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan





AHA Guideline



The first (and arguably MOST IMPORTANT) step:



Teenage Birth Rates by Quintile

cdc.govThat is a lot of red!!! 



Reproductive Counseling

▪ Pre-existing chronic conditions contribute to more 
than HALF of maternal cardiac deaths

▪ More than 90% of female children born with a heart 
defect will reach child-bearing age

▪ Many choose (or accidentally become) pregnant with 
SIGNIFICANT risk to themselves and the baby

▪ Preconception counseling MUST begin during 
pediatric care as part of the transition process to 
adult care (within reason)

▪ This includes discussion (and prescription) of 
appropriate and effective contraception!



Risk Assessment: ZAHARA*

*Zwangerschap bij Aangeboren HARtAfwijkingen



Risk Assessment: CARPREG II (Canadian Cardiac 
Disease In Pregnancy Score)



Risk Assessment: Modified World Health Organization (WHO)  

▪ Published 2006
▪ Integrates all known maternal cardiovascular risk 

factors, with emphasis on the specific type of 
congenital heart defect

▪ Analyzed both maternal and offspring risk (mortality 
and morbidity) 



Modified WHO Classification 

Risk Category Risk Description

I No detectable increase in maternal mortality and no/mild increase in 

morbidity risk

II Small increase in maternal mortality and moderate increase in 

morbidity risk

II-III Moderate increase in maternal mortality and morbidity risk

III Significantly increased maternal mortality or severe morbidity risk. 

Expert counseling required. In the event of  pregnancy, intensive 

cardiovascular and obstetric monitoring needed.

IV Extremely high maternal mortality or severe morbidity risk. Pregnancy 

is contraindicated. In the event of  pregnancy, termination should be 

discussed.



Risk Category I- minimally increased risk*

Risk Category Risk Description Maternal Risk Factors

I No detectable increase in 

maternal mortality and no/mild 

increase in morbidity risk

• Mild PS, small PDA, mitral valve 

prolapse

• Successfully repaired simple 

lesions (ASD, VSD, PDA, 

anomalous veins)

• Isolated PACs or PVCs

*2.5-5%



Risk Category II- Small increased risk*

Risk Category Risk Description Maternal Risk Factors

II Small increase in maternal mortality and 

moderate increase in morbidity risk

• Unoperated ASD/VSD

• Repaired TOF

• Most arrhythmias

*5.7-10.5%



Risk Category II-III- Moderate increased risk*

Risk Category Risk Description Maternal Risk Factors

II-III Moderate increase in maternal 

mortality and morbidity risk

• Mild LV impairment

• HCM

• Native or tissue valvular disease 

(that do not fall into I or IV)

• Marfan Syndrome without aortic 

dilation

• Repaired coarctation

*10-19%



Risk Category III- Significantly Increased Risk*

Risk Category Risk Description Maternal Risk Factors

III Significantly increased maternal

mortality or severe morbidity 

risk. Expert counseling required. 

In the event of  pregnancy, 

intensive cardiovascular and 

obstetric monitoring needed.

• Mechanical valve

• Systemic RV

• Fontan Circulation

• Cyanotic heart disease

(unrepaired)

• Other complex CHD

• Marfan Syndrome with aortic 

dilation 40-45 mm

• Bicuspid aortic valve with aortic 

dilation 45-50 mm

*19-27%



Risk Category IV- Extremely increased risk*

Risk Category Risk Description Maternal Risk Factors

IV Extremely high maternal 

mortality or severe morbidity 

risk. Pregnancy is 

contraindicated. In the event of  

pregnancy, termination should 

be discussed/advised. If  

pregnancy continues, follow level 

III recommendatios.

• Pulmonary Arterial Hypertension 

(of  any cause)

• Severe systemic ventricular 

dysfunction (EF < 30%, NYHA 

3-4)

• Previous peripartum

cardiomyopathy with ANY 

residual LV impairment

• Severe mitral stenosis

• Severe SYMPTOMATIC aortic 

stenosis

• Marfan Syndrome with aortic 

dilation >45 mm

• Bicuspid aortic valve with aortic 

dilation >50 mm

• Native severe coarctation

*- Includes Fontan with complications *40-100%



Fetal Risk

▪ Highest risk is pre-term birth (22-65% of pregnancies) 
▪ Increased risk of pregnancy loss
▪ IUGR, SGA, IVH
▪ Increased risk of fetal CHD
▪ Increased perinatal mortality (as high as 400%)



Fetal Risk



Fetal Risk



My Approach to preconception counseling: 

▪ Assess patient’s functional status by history and exam
▪ Evaluate risk category using a combination of ZAHARA, 

CARPREG-II, and mWHO stratifiers
▪ +/- CPET testing (especially for mWHO II, II/III, and III)
▪ Discuss the degree of risk in detail with patient 
▪ Refer to MFM for obstetric preconception counseling
▪ Genetics?
▪ Ultimately, it is the patient’s decision- all we can do is give our 

recommendations
▪ “The worst pregnancy in CHD is the OOPSIE pregnancy!”

▪ T. Smith, supposedly



Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan



Bicuspid Aortic Valve 

1-2% of the total 
population

Most common cause 
of isolated AS in 
adults

Thickening noted as 
early as 2nd decade



Bicuspid Aortic Valve 

• Lesion progresses to 
significant AS in 75% 
of patients requiring 
eventual surgery

• Aortic valve 
regurgitation

• Associated aortic 
dilatation



Coarctation of the Aorta

Congenital condition whereby the aorta 
narrows in the area where the ductus 
arteriosus inserts 

Blood flow to  the aorta that is distal to the 
narrowing is dependent on the ductus 
arteriosus

Ductal coarctation - Usually appears when the 
ductus arteriosus closes

Postductal coarctation - Narrowing is distal to 
the insertion of the ductus arteriosus; most 
common



Coarctation of the Aorta

 Initially regarded as a simple 
lesion

 Well described late 
complications:

Early Systemic HTN

Premature atherosclerosis

Cerebrovascular events

Complication of BAV disease

Recurrence/residual 
coarctation



Recurrent Coarctation and Coarctation Stenting



Left Heart Obstruction and Pregnancy

Risk Category Risk Description Maternal Risk Factors

II-III Moderate increase in maternal 

mortality and morbidity risk

• Mild LV impairment

• HCM

• Native or tissue valvular disease 

(that do not fall into I or IV)

• Marfan Syndrome without aortic 

dilation

• Repaired coarctation

Risk Category Risk Description Maternal Risk Factors

III Significantly increased maternal

mortality or severe morbidity 

risk. Expert counseling required. 

In the event of  pregnancy, 

intensive cardiovascular and 

obstetric monitoring needed.

• Mechanical valve

• Systemic RV

• Fontan Circulation

• Cyanotic heart disease

(unrepaired)

• Other complex CHD

• Marfan Syndrome with aortic 

dilation 40-45 mm

• Bicuspid aortic valve with aortic 

dilation 45-50 mm

Risk Category Risk Description Maternal Risk Factors

IV Extremely high maternal 

mortality or severe morbidity 

risk. Pregnancy is 

contraindicated. In the event of  

pregnancy, termination should 

be discussed/advised. If  

pregnancy continues, follow level 

III recommendatios.

• Pulmonary Arterial Hypertension 

(of  any cause)

• Severe systemic ventricular 

dysfunction (EF < 30%, NYHA 

3-4)

• Previous peripartum

cardiomyopathy with ANY 

residual LV impairment

• Severe mitral stenosis

• Severe SYMPTOMATIC aortic 

stenosis

• Marfan Syndrome with aortic 

dilation >45 mm

• Bicuspid aortic valve with aortic 

dilation >50 mm

• Native severe coarctation

• Degree of Risk depends on degree of 
obstruction

• Mild-Mod usually ok, most mod-
severe are ok
• 60 patients: 8% heart failure, 10% 

low birth weight
• 49 pregnancies, ½ severe stenosis: 

no mortality, 10% with complications 
of pulm edema and atrial 
arrhythmia, one intervention

• Severe stenosis- pregnancy is not 
recommended
• Arrhythmia
• Myocardial ischedmia
• Worsening LVH with diastolic or 

systolic dysfunction/heart failure



Valve/Aortic interventions during pregnancy

• Ideally, 
interventions 
should occur prior 
to pregnancy
• Peak velocity >4.0 

m/s, mean 
gradient >40 
mmHG) 

• Growing literature 
on interventions 
during pregnancy



Valve/Aortic interventions during pregnancy

Long term impact of radiation dose on 
fetus/child???

Elkayam et al. JACC. 2022. 



Coarctation Stenting During Pregnancy



Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan



Tetralogy of Fallot

• Ventricular Septal 
Defect

• Anterior 
malalignment of the 
conal septum* 

• Overriding aorta

• RV outflow tract 
obstruction

• RV hypertrophy 



Tetralogy of Fallot- Repair

• Closure of VSD

• Relief of 
obstruction in the 
RV outflow

• +/- disruption of 
the pulmonary 
valve (depending 
on size) 

Children’s Hospital of Philadelphia 



Tetralogy of Fallot- Complications after Repair

• Chronic Pulmonary valve leak 
leading to RV enlargement

• Residual RV outflow obstruction

• RV progressive dysfunction

• SVT and VT

• Risk for Sudden cardiac death

• Similar issues are seen in other 
forms of CHD

• Ie. Truncus arteriosus, double outlet 
right ventricle, AS with Ross-Konno 
operation, etc.  



Tetralogy of Fallot- Pregnancy

Risk Category Risk Description Maternal Risk Factors

II-III Moderate increase in maternal 

mortality and morbidity risk

• Mild LV impairment

• HCM

• Native or tissue valvular disease 

(that do not fall into I or IV)

• Marfan Syndrome without aortic 

dilation

• Repaired coarctation

Risk Category Risk Description Maternal Risk Factors

II Small increase in maternal mortality and 

moderate increase in morbidity risk

• Unoperated ASD/VSD

• Repaired TOF

• Most arrhythmias

• Risk depends largely on 
degree of valve 
dysfunction

• ? Those with a well 
functioning native PV 
(valve sparing repair) or 
bioprosthetic valve are 
likely at less risk

• ? Stenotic lesions at 
higher risk than 
regurgitant lesions



Tetralogy of Fallot- Pregnancy

• 157 pregnancies in 74 women (out 
of 204 total rTOF patients) 

• 30 miscarriages (19%); 4 elective 
abortions (2.5%)

Balci et al. American Heart Journal. 2011.   



Tetralogy of Fallot- Pregnancy

Balci et al. American Heart Journal. 2011.   



Pulmonary Valve interventions during pregnancy

Elkayam et al. JACC. 2022. 



Tetralogy of Fallot- Pregnancy

• Pregnancy is increased risk, but highly dependent on 
each patient

• Best results probably come from more aggressive 
optimization by cardiology BEFORE pregnancy

• C-section rarely indicated (aortic dilatation, 
arrhythmias, CHF) 

• Like most patients- need regular cardiac and MFM 
monitoring.  



Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan



Eisenmenger Syndrome



Eisenmenger Syndrome

• Polycythemia 

• Coagulopathy

• Gout

• Renal dysfunction

• Stroke (coagulopathic, R→L shunt; IV lines)

– Increased with microcytosis 

– Atrial fibrillation

• High risk pregnancy (30-50% mortality) 



Eisenmenger Syndrome- Pregnancy

• Maternal O2 saturation <85%

– 12% live birth rate

• No phlebotomy

• Possible benefit of supplemental oxygen

• Air Filters on all Ivs

• No cardiac indications for C/s

• Monitor for ~48 hours in ICU



Objectives

▪ Review the physiologic changes that occur during normal 
pregnancy and how this impact cardiovascular function

▪ Understand essential role of preconception counseling in 
women with congenital heart disease (CHD)

▪ Be familiar with pregnancy issues related to selected 
Congenital Heart Defects
▪ Left Heart obstructive lesions
▪ Tetralogy of Fallot/Conotruncal lesions
▪ Pulmonary Hypertension/Eisenmenger syndrome
▪ Single Ventricle/Fontan



Single Ventricle Heart Disease

Hypoplastic left 
Heart

Hypoplastic right
Heart

Univentricular

AV connections

HLHS

Unbalanced AVC

Tri atresia

PA/IVS

Unbalanced AVC

Double inlet

Single inlet

Common inlet

Systemic or pulmonary outflow obstruction



Single Ventricle Heart Disease

Chop.edu

Mayo Clinic

Children’s of Minnesota



Fontan Palliation

Stage I

Norwood or BT

Stage II

Glenn

Stage III

Fontan

Khairey P et al. Circ 2007;115:800

http://circ.ahajournals.org/content/115/6/800/F1.large.jpg
http://circ.ahajournals.org/content/115/6/800/F4.large.jpg
http://circ.ahajournals.org/content/115/6/800/F2.large.jpg


Fontan Physiology

• Reliant on low 
systemic filling 
pressure/thoracic 
pressure to promote 
flow through Fontan 
pathway

• Develop progressive 
cardiac dysfunction

• Cyanosis
• Frequent arrhythmia
• Liver congestion and 

dysfunction 



Fontan Pregnancy

Risk Category Risk Description Maternal Risk Factors

III Significantly increased maternal

mortality or severe morbidity 

risk. Expert counseling required. 

In the event of  pregnancy, 

intensive cardiovascular and 

obstetric monitoring needed.

• Mechanical valve

• Systemic RV

• Fontan Circulation

• Cyanotic heart disease

(unrepaired)

• Other complex CHD

• Marfan Syndrome with aortic 

dilation 40-45 mm

• Bicuspid aortic valve with aortic 

dilation 45-50 mm

Risk Category Risk Description Maternal Risk Factors

IV Extremely high maternal 

mortality or severe morbidity 

risk. Pregnancy is 

contraindicated. In the event of  

pregnancy, termination should 

be discussed/advised. If  

pregnancy continues, follow level 

III recommendatios.

• Pulmonary Arterial Hypertension 

(of  any cause)

• Severe systemic ventricular 

dysfunction (EF < 30%, NYHA 

3-4)

• Previous peripartum

cardiomyopathy with ANY 

residual LV impairment

• Severe mitral stenosis

• Severe SYMPTOMATIC aortic 

stenosis

• Marfan Syndrome with aortic 

dilation >45 mm

• Bicuspid aortic valve with aortic 

dilation >50 mm

• Native severe coarctation

Fontan with complications!

• Difficult to increase 
cardiac output (single 
RV > LV) 

• Arrhythmia risk

• Increased 
thromboembolism 
risk

• IVC 
obstruction/increased 
abdominal/chest 
pressure



Fontan Pregnancy

• Baseline evaluation including cardiopulmonary 
exercise testing and liver assessment

• Use of Lovenox/LMWH?

– Should be used in those with thromboembolic event or 
atrial arrhythmias; possible benefit in others

– Continue aspirin in those already on this

• IVC obstruction late in pregnancy may cause 
decompensation



Fontan Delivery

• Avoid general anesthesia

– PPV results in reduced cardiac output

• Fluid balance

– Requires preload to maintain Fontan/Glenn pressure; too 
much can exacerbate CHF

• Consider c-section if reduced function; assisted 
second-stage

• Telemetry due to risk of arrhythmia

• Monitor in ICU for 24-48 hours  



Fontan Pregnancy Outcomes

Ropero et al. Circ. 2018. 

Maternal CV Complications



Fontan Pregnancy Outcomes

Ropero et al. Circ. 2018. 

Obstetric Complications

137 pregnancy losses amount 255 pregnancies 
(54%) 

115 spontaneous miscarriages
19 elective terminations
1 ectopic pregnancy

115 Live births 
68 premature deliveries (59%)
6 neonatal deaths 



Return to AE- Pregnancy Course

Seen at 12 weeks by ACHD/MFM

Developed increased palpitations 
into the mid portion of her 
pregnancy- monitor with isolated 
PVCs

Third Trimester: 

BP 146/94, increased lower extremity 
edema and JVD

UA positive for protein

Admitted for suspected pre-eclampsia 
and decompensated right heart failure



AE- Delivery

Diagnosis of pre-eclampsia was confirmed

BP control and diuresis started

After multidisciplinary discussion, planned 
induced delivery @ 31.2 weeks gestation

Hemodynamics improved

Infant required short course in the NICU, 
but doing well!  

Mother being evaluated for valve-in-valve 
PVR



Take Home Points

▪ Pregnancy is a high-flow, low resistance circulation which 
impacts the cardiac system in multiple ways

▪ Preconception counseling is a critical part of the 
management of a woman with CHD
▪ Nothing worse than an unplanned pregnancy! 

▪ Management of pregnancy in the congenital heart 
patient is complex and dependent on a number of
factors including original diagnosis, surgical procedures, 
presence of residual disease, or other complicating 
factors
▪ Requires a team-based effort between MFM, ACHD, 

anesthesia, surgery, etc. for optimal outcomes



Thank you!

Clayton (Tony) Smith
Ca.smith@emory.edu
C: 317-650-0112

mailto:Ca.smith@emory.edu


Question #1

Which of these conditions is considered mWHO IV and 
pregnancy is contraindicated? 

A. Tetralogy of Fallot with free pulmonary regurgitation
B. Uncorrected VSD with evidence of bidirectional 

shunting and SpO2 of 88%
C. Hypoplastic left heart syndrome s/p Extracardiac 

Fontan
D. Bicuspid aortic valve with aortic stenosis, peak velocity 

3.1 m/s, moderate stenosis



Question #1

Which of these conditions is considered mWHO IV and pregnancy is 
contraindicated? 

A. Tetralogy of Fallot with free pulmonary regurgitation
B. Uncorrected VSD with evidence of bidirectional shunting and SpO2 

of 88%
C. Hypoplastic left heart syndrome s/p Extracardiac Fontan
D. Bicuspid aortic valve with aortic stenosis, peak velocity 3.1 m/s, 

moderate stenosis, aortic dimension 3.7 cm. 

Of the presented scenarios, the second patient has Eisenmenger syndrome 
which is a contraindication to pregnancy.  Fontan palliated patients are 
considered mWHO III. The patient with repaired TOF with severe PR and the 
BAV patient would be considered mWHO II-III.  



Question #2

A patient with Tricuspid atresia s/p lateral tunnel Fontan palliation presents to 
the ER at 33 weeks gestation.  She has respiratory distress and is intubated in 
the ER.  On arrival to the ICU, pH on ABG is 7.1 with PCO2 of 43 and base 
deficit of -10 with elevated lactate. Vitals are HR 110, BP 90/55, SpO2 95%.  
Ventilator settings are tidal volume 400 ml, RR 15, FiO2 60%, PEEP 12.  What is 
the next best step in management?  

A. Immediate reduction of PEEP followed by immediate prep for delivery
B. Increase in FiO2 to maintain SpO2 >97%.  
C. Prepare for Ecmo cannulation
D. Start systemic heparinization 

The patient shows evidence of cardiogenic shock with metabolic acidosis.  This 
is likely being caused by excessively high intrathoracic pressure in a patient 
with Fontan palliation. High intrathoracic pressure (such as in PPV) can result in 
poor Fontan flow, decreased filling to the systemic ventricle, and worsening 
shock.  First step should be reduction of PEEP to improve forward flow.  Given 
her late-preterm pregnancy and presentation with heart failure, preparation 
for emergent delivery would be reasonable.   



Question #3

A patient with Tetralogy of Fallot repaired at 6 months of life with a valve-
sparing technique presents for preconceptual counseling.  Review of cardiac 
studies shows that she has normal biventricular function with normal chamber 
sizes.  There is mild pulmonary valve stenosis and moderate pulmonary valve 
regurgitation. She reports no symptoms and has no history of arrhythmia.  
What is the best next step? 

A. Referral for surgical pulmonary valve replacement
B. Cardiopulmonary exercise testing
C. Recommend against ever becoming pregnant
D. Proceed with pregnancy without additional testing

CPET would provide additional risk stratification information in this moderate 
risk patient. She would likely be considered either mWHO II or II-III.  CPET 
testing has been shown to help predict pregnancy risk in such patients, 
primarily looking at total peak VO2 and HR responsiveness in mothers.  Some 
practices may consider recommending proceeding with pregnancy without 
additional testing.  



Question #4

A patient with a history of bicuspid aortic valve with moderate-severe aortic 
stenosis (peak velocity 3.7 m/s, mean gradient 37 mmHg) with preserved LV 
function presents at 24 weeks gestation to OB triage with new onset dyspnea 
with exertion.   Urgent echocardiography shows severe AS with peak velocity 
4.2 m/s, mean gradient of 45 mmHg, moderate aortic regurgitation, and an 
LVEF of 45%.  What is the next best step in management?  

A. Immediate induction of labor and delivery
B. ECMO cannulation
C. Surgical aortic valve replacement (AVR)
D. Transcatheter aortic valve replacement (TAVR) 

TAVR would be the most reasonable option in this woman with new onset LV 
dysfunction in the setting of severe aortic valve stenosis.  TAVR has been used 
safely in pregnancy to rescue patients with aortic valve disease with low 
maternal and fetal complication rates.  Surgical AVR would likely be very high 
risk for the fetus and likely to end in fetal loss.   
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