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Why is this important?

32.9 (in 2021)

Leading causes of 
maternal mortality

Cardiovascular

Pre-eclampsia/ 
eclampsia

Hemorrhage

Thromboembolism

Amniotic fluid 
embolism

Infection

Stroke



Disparities in maternal risk
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Timing of maternal mortality: Risk does not end with delivery



Understanding normal to recognize abnormal



Pregnancy as a Cardiovascular Stress Test

Halpern, Sarma et al. Hurst’s the heart 4th edition.



Case

• 32 W, G5P4 who 
presented at 37 weeks of 
gestation with tachycardia, 
dyspnea, and weakness

• Prior pregnancies were 
uncomplicated

• HR 150’s, BP 97/79, 
requiring 2L supplemental 
O2

Canobbio et al. AHA scientific statement. 
2017



Advantages to echocardiography

• Widely available

• Cost effective

• No radiation

• No known adverse effects of diagnostic ultrasound

9Regitz-Zagrosek et al. Eur Heart J. 2018



TTE considerations

• General imaging protocols are similar to non-pregnant patients
– Limitations to subcostal imaging in late pregnancy

• Due to compression of the IVC and pelvic veins (particularly > 20 weeks gestation), 
left lateral decubitus positioning is preferred
– Cardiac output is 14% lower supine
– 8% of women will experience supine hypotension

• No rigorous studies but agitated saline contrast is used when required at our 
institution

• Generally avoid echocardiographic contrast agents 
– Lack of data

10

Canobbio et al. Circ. 2017, ACOG Guidelines for Diagnostic Imaging during pregnancy and lactation 2017, Muskula & 
Main. Circ Cardiovasc Imaging. 2017



Normal maternal echocardiographic changes

Unchanged Increased Normal findings
Ejection fraction LV chamber dimensions Pericardial effusion (often trace to 

mild)

Fractional shortening RV chamber dimensions (RV 
diastolic area)

Pseudodyskinesis

Peak myocardial systolic velocity Biatrial size

E/E’ LV mass (eccentric hypertrophy)

RVSP Valvular annular dimensions

Cardiac output

Aortic and pulmonic VTI

Valvular regurgitation (except 
aortic)

11Adapted from Afari, Davis, Sarma. Curr Treat Options Cardiovasc Med. 2021



Strain imaging in normal pregnancy

Savu et al. Circ Imaging. 2012

For LV:
*p<0.05 vs trim 
1
# p<0.05 vs trim 
2
& p<0.05 vs 



When should you consider 
echocardiography?
• Preconception among patients with preexisting CVD

• Role in preconception counseling
– Cardiomyopathy
– Valvular heart disease
• Prosthetic valves

– Congenital heart disease
– Aortic dilation
– Pulmonary hypertension
– Oncologic treatment: ≥300 mg/m2 cumulative anthracycline, ≥30 Gy chest 

radiation, combination chemotherapy and radiation, known arrhythmias or 
structural sequelae*

13*Children’s Oncology Group Recommendations



Intervals for routine re-imaging among 
patients with CVD
• Standard intervals for routine reimaging are lacking

• Consider each trimester except if guided by clinical changes

• Data from the STORCC initiative*
– 12% of patients have significant echocardiographic changes found on routine 

monitoring (preconception, 2nd trimester, 3rd trimester, postpartum)
– 24% resulted in management decisions

– Further study is needed
– Acquired conditions account for an increasing proportion of disease and 

complications

14Regitz-Zagrosek et al. Eur Heart J 2018; *Valente et al. Am Heart J 2019



Back to our patient

• NTproBNP 57K, standard trop T 3.78, Cr 0.79
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Peripartum cardiomyopathy

• LV <45% towards the end of 
pregnancy or in the months following 
delivery where no other cause is 
found

• IPAC study: Baseline LVEF and 
LVEDD aid in prediction of recovery
– RV FAC
– GLS > -10.6 (additive predictive value 

to LVEF)
– Image for LV thrombus

16

McNamara et al. JACC 2015; Blauwet et al. Circ Heart 
Fail 2016; Sugahara et al. JASE 2019



Peripartum cardiopathy

17Elkayam et al, JACC; Fette et al, 2010

Blue= LVEF ≥50%
Pink= LVEF < 50%

Resting TTE preconception Stress echo for contractile 
reserve



TEE

• Can be performed during pregnancy
– E.g. TEE/ DCCV

• Increased risk of aspiration
– Decreased gastric motility (progesterone)
– Increased relaxation of the lower esophageal sphincter
– Increased intra-abdominal pressure from the gravid uterus

– Involve cardiac anesthesia
– Consider endotracheal intubation for TEE after first trimester

18Bello et al, JACC 2021



Spectrum of pregnancy-associated heart 
failure

19
Lindley KJ. J Cardiac Failure. 2021



Acute preeclampsia

20

• Concentric vs 
eccentric 
remodeling

• Absolute changes 
are modest



Long-term changes

21Honigberg et al, JACC 2019



Long-term changes: Preeclampsia
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Back to our patient
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• Small near-transmural ischemic infarct in the apical inferior LV
• Minimal apical laminar thrombus
• Mildly dilated LV with LVEF 49%

• CMR remains a 
preferred 
modality 
during 
pregnancy to 
avoid radiation 
exposure

• Avoid 
gadolinium 
(image 
obtained 
postpartum)



Imaging for suspected ischemic disease

24Park et al. JACC. 2021

• Cath 
remains 
gold 
standard

• Can 
consider 
coronary CT

• TTE for wall 
motion



*Hayes Circulation 
2018
Hayes et al, JACC 2020

“SCAD is defined as an 
epicardial coronary artery 
dissection that is not 
associated with 
atherosclerosis or trauma 
and not iatrogenic”*

Differences as compared with 
atherosclerotic coronary disease:
1. Pathophysiology: medial 

dissection and not plaque 
rupture/erosion

2. PCI is challenging and 
conservative therapy is often 
favored

3. Majority of SCAD heals with 
medical therapy





Stress testing

• In pregnancy, exercise stress testing can be 
safely performed
– Consider submaximal testing- minimum of 4 

minutes
– No normative values to identify a dysfunctional 

response
– Consider supine bike

• Pharmacologic stress is rarely indicated: 
avoid pharmacologic stress agents if possible

• Preconception:
– Consider among women with preexisting CVD: 

e.g. valvular heart disease 27Regitz-Zagrosek et al. Eur Heart J. 2018, Bello et al. JACC 2021



Echocardiography conclusions

• Widely available, safe

• Understand normative changes

• Use preconception for women with CVD
– Interval imaging during pregnancy combined with clinical assessment

• Use when there is a cardiovascular clinical concern among any 
pregnant or postpartum woman
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Thank you

• Asarma1@partners.org
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