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Cardiac Disease in Pregnancy

• OUTLINE

• Case presentation

• Discussion of  patient disease states

• Current guidelines 

• Maternal monitoring

• Fetal monitoring

• Questions



Patient CM

• Pt is a 21 y/o G2P1001 @ 11 weeks who was brought to CV ICU s/p arrest 
x 2

• OB: 1 FT vaginal delivery, now 11 weeks

• GYN: none

• PMH: none

• PSH: knee arthroscopy

• Meds: none

• SOC: denies x 3



Patient CM

• Was at work and told co-worker she felt “funny” – had chest pain and felt 
lightheaded

• Her co-worker coincidentally worked as a nurse in cardiac unit and told her to call 
her doctor

• However, pt became unresponsive and several co-workers found her down in the 
break room.  No CPR was performed

• Emergency services contacted and arrived within 5 min

• CPR performed with doses of  epinephrine and 4 shocks administered – pt found to 
be in V-fib



Patient CM

• On arrival to ED: BP 118/78, HR 106, Temp 95 (placed on cooling 
protocol), RR 20, glc 135, SpO2 18%, CT with diffuse bilateral infiltrates, 
urine drug screen neg

• Immediately intubated in ED and sedated

• Appeared to be posturing so thought that possible seizure etiology, Ativan 
administered

• Due to episode of  cardiac arrest from unknown etiology, decision was made 
to transfer to tertiary care center 



Patient 

CM

Upon arrival at tertiary center, sustained hypoxic PEA 

Regained pulse rapidly after 1 mg of epinephrine and chest 
compressions

Transferred to CV ICU

US: 11 week fetus with absent fetal heart tones

Diagnosis: recurrent V-tach with unknown etiology in 21 y/o with 
no history of CV disease, 11 weeks pregnant now with fetal demise

•due to inability to oxygenate, decision made to place on VV ECMO

•Broad spectrum abx started

•Resp panel and cultures

•MFM consult for fetal demise

•Continue cooling

•Amiodarone drip

•Start Ionotropic support

Plan: 



Patient CM

• DDX: 

• Amniotic fluid embolism

• Pulmonary embolism

• Malignant arrhythmia

• Myocardial infarction 

• Sepsis  

• Acute giant cell myocarditis



Patient 

CM

Bedside ECHO: abnormal wall motion 
with mild global hypokinesis, EF 30%, 
normal wall thickness, normal aorta, 
normal right size and function, no clot in 
PA trunk (done by CV intensivist) 

Procedure: ECMO cannula placed, pt did 
sustain VT/VF arrest and required 
defibrillation

Repeat ECHO: LV worsening at 10%



Patient CM

• MFM consulted for emergent D&C

• Due to her unstable situation, felt D&C was not appropriate. 

• Pt did pass tissue overnight and morning US revealed retained products

• Cytotec PV 400 mg x 3 placed

• 4 days later, US still revealed retained products so bedside D&C in CV ICU 

performed



Patient CM

• Over the next couple of  days, continued ECMO support with vasopressors and ionotropes. Started on steroids for 

presumed myocarditis

• Repeat TEE on HD #4 with LV recovery to 45-50% with normal RV function

• On HD #7 ECMO discontinued and extubated on HD#8

• Cardiac MR performed on HD#11, EF 68% without any other notable structural abnormalities

• HD#14 underwent placement of  ICD

• Suspected long QT syndrome

• Discharged home on amiodarone and nadolol, to follow up in heart failure clinic



Patient 

CM

Seen in MFM/Cardio-obstetrics clinic 6 
months later and counseled about future 
pregnancies

• Mirena IUD placed 

1 year later admitted for EP workup and 
underwent accessory pathway ablation. 
Diagnosed with WPW.

Came back to MFM 1.5 years after initial 
event desiring pregnancy; discussed need to 
follow up with cardiology for device 
interrogation and then will discuss removal of  
IUD

Showed up 6 months later pregnant at 8 
weeks for establishment of  care



Patient CM

• Plan: 

• Follow with Q trimester ECHO (enrolled in study for validation of  non-invasive 

machine)

• Visits Q2 weeks, Q trimester visit in HDPP clinic

• Genetic counseling 

• TBD: timing, mode and location of  delivery



Patient 

CM

At second trimester echo, got call 
from ECHO lab that patient has 
undiagnosed Ebstein’s anomaly, 
normal LV function at 65%. No 
right ventricular dysfunction.

To make a long story short, she 
went on to deliver at 38w3d 
scheduled IOL on L&D with 
telemetry – delivered SVD and 
discharged home on PPD #3



Heart Disease in Pregnancy: 
Focus on Congenital Anomalies



Quick Physiology Review



• Cardiac output increases by 30-40% throughout gestation, and again by another 40% in labor

• This is all to increase uterine blood flow and therefore oxygenation to the fetus (at term, ~ 17% of  total cardiac output)

• Blood volume and by default, venous distensibility also increases throughout gestation

• Maternal heart rate increases and decrease in SVR and PVR (nadir in the mid-second trimester) 

• Decrease in colloid oncotic pressure of  20%

Clapp AF III, Capeleas E: Am J Cardiol 80:1469–1473, 1997



Anatomic alterations

• Ventricular wall muscle mass ( 1st trimester) and end-diastolic volume (2nd and 3rd

trimester) increases

• This increases cardiac compliance from softening of  collagen without a reduction 
in EF

• Myocardial contractility increases

• Remodeling of  the intimal lining

• Internal dimensions of  all cardiac chambers are increased

• Slight regurgitation through the four valves is frequently observed

• Increase in cross-sectional area of  the left ventricular outflow tract measured at aortic 
annulus



Review of  Maternal Physiology

Non-pregnant Pregnant Change

CO (L/min) 4.3 ± 0.9 6.2 ± 1.0 + 43%

HR (bpm) 71 ± 10 83 ±10 + 17%

SVR (dyne-sec cm-5) 1530 ± 520 1210 ± 266 - 21%

PVR (dyne-sec cm-5) 119 ± 47 78 ± 22 - 34%

CVP (mmHg) 3.7 ±2.6 3.6 ± 2.5 NS

COP (mmHg) 20.8 ± 1.0 18 ± 1.5 - 14%

PCWP (mmHg) 6.3 ± 2.1 7.5 ± 1.8 NS

COP-PCWP (mmHg) 14.5 ± 2.5 10.5 ± 2.7 - 28%



Review of  Maternal Physiology

• Intrapartum dynamics

• 1st stage = 12-32% rise in cardiac output

• Due to 22% increase in stroke volume

• 2nd stage = 50% rise in cardiac output

• Laboring with epidural decreases this rise

• Contractions result in a 300-500 mL increase in blood 
to circulation

• Blood pressure increases by 35/25 mmHg



Review of  Maternal 
Physiology

• Postpartum dynamics

• Immediate puerperium is associated with:

• 80% increase in cardiac output within 10-15 min after vaginal delivery

• Caused by release of venacaval obstruction by the gravid 
uterus, autotransfusion of uteroplacental blood and rapid 
mobilization of extravascular fluid

• 60% increase in stroke volume

• Reflex bradycardia (15%)

• All of this results in increased venous return to the heart

• CO returns to pre-labor values 1 hr post delivery

• Changes can persist for up to 6 months postpartum







Congenital Heart 

Disease



Background

• More women with both corrected and uncorrected congenital defects 

surviving into adulthood (ACHD)

• Adults now represent 2/3 of  people with congenital disease 

• Affects 6.1 per 1000 adults, 60% are women

• Need for management strategies for these women during gestation



Outcomes 

CARPREG: 20% neonatal

ROPAC: 0.6% neonatal mortality 
and 1.7% fetal mortality 

ZAHARA: miscarriage (19.4%), 
preterm birth (12%) , SGA (14%) , 
and neonatal mortality (4%)

CAPREG: 16% cardiac 
complications

ROPAC: maternal mortality of  1% 
(gen pop 0.007%)

ZAHARA: no increase obstetric 
adverse outcomes but increase in 
cardiac adverse outcomes



Risk Stratification and Outcomes: CARPREG I



Risk Stratification and Outcomes: CARPREG I



Risk Stratification and Outcomes: CARPREG I



Risk Stratification and Outcomes: CARPREG I



Risk Stratification and Outcomes: CARPREG II



• 73% of  all pregnancies with cardiac 

disease had at least one cardiac 

event (223/307)

Most common lesions:

- arrhythmias (9.3%)

- heart failure (6.2%)

Risk Stratification and Outcomes: 

CARPREG II



• 73% of  all pregnancies with cardiac 

disease had at least one cardiac 

event (223/307)

Most common lesions:

- arrhythmias (9.3%)

- heart failure (6.2%)

Risk Stratification and Outcomes: 

CARPREG II



Risk 

Stratification 

and 

Outcomes: 

CARPREG II





Risk Stratification 
Models: ZAHARA

• 1802 women with 1300 

pregnancies

• All with CHD

• Maternal cardiac 

outcomes, neonatal 

outcomes and obstetric 

outcomes 

http://www.pmidcalc.org/?sid=20584777&newtest=Y

http://www.pmidcalc.org/?sid=20584777&newtest=Y










Antenatal 

Management





Antenatal Management



Intrapartum Management



Intrapartum Management 



Intrapartum Management 



Postpartum Management

• Remember autotransfusion

• Consideration of  prolonged stay in ICU or on cardiac monitoring in those women at 

higher risk

• Plan to be seen sooner in office after discharge

• Start the discussion of  contraception postpartum!

• Most women have intercourse before 6 week appt

• Racial disparity in discussions about contraception



Summary

• Assemble a multidisciplinary team 

• Establish plan early

• Where, when and how

• Utilize risk stratification models for counseling

• Vaginal delivery if  possible

• LARC is key!
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