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Peripartum cardiomyopathy:     
a diagnosis of exclusion..

• 1/300 – 1/3000
• Cardiac failure in the last month of pregnancy or 

within 5 months postpartum
• No identifiable cause of heart disease or cardiac 

failure
• Echocardiographic evidence of severe left 

ventricular systolic dysfunction

Sliwa, Lancet 2006
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Preeclampsia is a major killer:
South African Maternal Mortality by Cause (NCCEMD 2008-2010)



Learning objectives

• Recent research on maternal physiology

• The pathophysiology of preeclampsia and 
peripartum cardiomyopathy

• Transthoracic echocardiographic findings
– Point of Care

– Research

• Anaesthesia implications

• Long term cardiac outcomes



Physiology

• Angiogenesis of pregnancy leads to     
physiological eccentric cardiac hypertrophy

– Neovascularization from pre-existing blood vessels 
in response to hypoxia or substrate demands of 
tissues

– The endometrium, decidua and placenta are rich 
sources of angiogenic growth factors (VEGF, PlGF)



Li, Am J Cardiovasc Dis 2012



Am J Med Sci 1937

How can this go wrong?







Nature, May 2012



Pathogenesis of peripartum
cardiomyopathy

• PGC1-: pro-angiogenic transcriptional 
coactivator

– Knockout mice mice get cardiomypathy

• Pro-angiogenic therapy in the form of 
vascular endothelial growth factor 
rescues the mice!



Pathogenesis of 
preeclampsia

• Marked elevations of the anti-angiogenic soluble form 
of endothelial growth factor (sFLT-1)

• May correlate with indices of diastolic dysfunction
• “Second hit” theory near end of pregnancy









Pulmonary artery catheter: Filling pressures and cardiac work –
untreated preeclampsia

Young, Johanson, Best Pract Res 
Clin Obstet Gynecol 2001



An “inovasoconstrictor” state

Dennis AT, PhD



OAA Dublin 2014





Melchiorre, Hypertension 2011

Prevalence of severe LVH, diastolic and systolic 
dysfunction in early- and late onset preeclampsia



• At 24 weeks:
- Early onset disease: High SVR, low cardiac output
- Late onset disease: Low SVR, high cardiac output

• Early onset:
- Greater percentage > 35 yoa
- Lower percentage raised BMI



Differing emphasis on systolic and diastolic dysfunction, 
chamber enlargement, and cardiac output





Pulmonary oedema

OAA Dublin 2014





Implications for Anaesthesia?



Anaesthesia in PPCM

Need high index of suspicion





6 Patients had IABP
1 ECMO, 4 LVAD
3 Heart transplants



Case report

• 30 year old G2P1

• 38 weeks’ gestation

• Pulmonary oedema

• Caesarean section

• Heart rate 160

• BP 60/30

• CVP 22 cm H2O





-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

Sitting Spinal Supine L Tilt Skin Uterine Post-

delivery

End surg Recovery

Time intervals

C
O

 c
h
a
n
g
e
 f

ro
m

 b
a
s
e
li
n
e
 (

L
/m

in
)

* *

*

Anaesthesia in Preeclampsia









Recommendations in preeclampsia

• Regional anaesthesia preferable and safe in 
uncomplicated severe disease

- Caution in pulmonary oedema –consider CSE

• Should general anaesthesia be required

o Hypertension, diastolic dysfunction:

- Rapid pre-determined dose of thiopentone/propofol,                                

magnesium sulphate, suxamethonium

o Pulmonary oedema, systolic hypofunction:

- Careful titration, balance risk of aspiration and hypoxaemia

against acute hypotension



Long term 
recovery?



Preeclampsia

• Increased 10 year cardiovascular risk

• 2 fold risk for hospitalisation for heart failure or 
atrial/ventricular dysrhythmias 7-8 years later

• Higher risk of death if in first pregnancy 

• Increased risk of end stage renal disease                                                                    

Fraser, Circulation 2012; Ray, Heart 2012, Skjaerven, BMJ 2012;  
Vikse, Clin J Am Soc Nephrol 2012



Prevalence of moderate to severe LV functional abnormality 1 year postpartum

Melchiorre, Hypertension 2011



Starting EF>35%, mortality close to zero, high percentage recover



Data from 22 studies (n=979 patients) on peripartum cardiomyopathy were included  
The pooled prevalence of 22% (95% CI, 16-28%) was more than quadruple the 5% 
average worldwide background rate of preeclampsia in pregnancy (p<0.001)



• Supply demand mismatch
• Pre-, placental, post-placental conditions
• Relative hypoxaemia
• Vasoconstrictors/vasodilators produced
• Increased perfusion of vascular beds
• Endothelial damage, hypertension



Conclusions: Preeclampsia and Peripartum Cardiomyopathy

• Abnormal angiogenesis in both, possible shared pathways

• Clear distinction in the typical presentation of the disease 
– Severe hypertension

– Diastolic versus systolic dysfunction

– Biomarkers in preeclampsia

– Long term cardiovascular sequelae are different

• Severe systolic dysfunction may occur in both

• In genetically susceptible individuals with subclinical systolic 
dysfunction (rare), severe hypertension in pregnancy (common) 
may predispose to the development of cardiomyopathy and 
severe heart failure 

• Individual diagnosis and management: echocardiography



Gertie F Marx 1912-2004

“Ridiculous extrapolations are being 
made from studies on a few rats.  

I take care of humans”



Thank you!
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