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Anesthetic Management of A Repeat Cesarean Section in A
Parturient with Severe Peripartum Cardiomyopathy Requiring

ECMO in A Previous Pregnancy: A Case Report

Hsiu-Pin Chen, MD; Wei-Che Sung, MD; 
Yu-Ling Hui, MD, PhD; Chung-Kun Hui, MD

The number of pregnant women with cardiac disease is increasing with improvements
in technology. In addition, more people are part of the national health insurance plan.
However, there are few reports concerning the best method for anesthesia and mode of
delivery in these high-risk patients. We report a 29-year-old woman scheduled for a planned
caesarean section, who had a history of severe peripartum cardiomyopathy requiring extra-
corporeal membrane oxygenation in a previous pregnancy. The patient had regular prenatal
care in our obstetric clinic. At 29 weeks’ gestation, she developed severe dyspnea. A chest
radiograph revealed bilateral pulmonary edema and 2-dimensional echocardiography
showed a global hypokinesis and severe valve regurgitation with left ventricular ejection
fraction of 41.2%. She had an emergency caesarean section and a cardiovascular surgeon
was consulted to stand-by. Anesthesia was induced by ketamine 25 mg, midazolam 2.5 mg
and rocuronium 50 mg for rapid intubation. The patient tolerated the procedure well and was
extubated on postoperative day 1. She was discharged one week after surgery.
Postoperatively, the patient was followed in the obstetric and cardiovascular surgery outpa-
tient departments and at 5 months after surgery she was in good condition without any com-
plaints. (Chang Gung Med J 2011;34(6 Suppl):28-33)
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The number of pregnant women with heart disease
is increasing with improvements in medical care.

In addition, more people are part of the national
health insurance plan. Information on the incidence
and epidemiology of heart disease in pregnancy is
highlighted in the United Kingdom Registry of High-
risk Anaesthesia,(1) and in the Confidential Enquiries
into Maternal Deaths in the United Kingdom.(2,3)

Cardiac disease is now the most common cause of
indirect maternal deaths, as well as of maternal
deaths overall.(3) Some studies suggest that pregnant

women with cardiac disease may safely deliver by
caesarean section under regional anesthesia, because
hemodynamic stability can be maintained by titrated
regional anesthesia, intravenous volume, and
phenylephrine infusion with invasive monitoring.(4)

Peripartum cardiomyopathy (PPCM) is a rare
form of dilated cardiomyopathy causing heart failure
in women in late pregnancy or the early postpartum
period. PPCM is rare during pregnancy, and 90% of
the cases occur in the first two months of the post-
partum period.(5) It causes significant morbidity and
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mortality in both mother and fetus; hence all clini-
cians and, in particular, acute care physicians, should
be aware of this disease. The only way to avoid
PPCM is to avoid further pregnancies.

Our high-risk patient had undergone extracorpo-
real membrane oxygenation life support (ECMO)
during her last labor. At 29 weeks’ gestation in the
current pregnancy, she developed dyspnea and chest
radiography showed bilateral pulmonary edema.
Since she could not tolerate the pregnancy any
longer, a caesarean section was done.

CASE REPORT

When this woman was 27 years old and at 32
weeks gestation in her first pregnancy, she was seen
at our hospital with progressive shortness of breath.
She had a history of acute lymphoblastic leukemia
with complete remission after chemotherapy, but no
history of cardiac disease. Cardiac Doppler revealed
severe mitral regurgitation, moderate pulmonary
hypertension, and poor left ventricular contractility
with a left ventricular ejection fraction (LVEF) of
44%. Pulmonary edema was noted on chest radiogra-
phy.

After admission, furosemide and morphine were
administered before she had a cesarean section. She
received epidural anesthesia with lidocaine and fen-
tanyl administered under titration, and inotropic
agents were required to maintain stable vital signs. A
1955 gm baby girl was born with Apgar scores of 7
and 9 at 1 and 5 minutes, respectively. After surgery,
she was sent to the intensive care unit (ICU) for
close monitoring, and was discharged after 8 days
when her condition was stable. However, one week
after discharge she again experienced shortness of
breath which was relieved after administration of
diuretics. At that time, dilated cardiomyopathy with
moderate mitral regurgitation, moderate pulmonary
hypertension, and an LVEF of 21% were revealed by
echocardiography. PPCM was diagnosed.

Three months after delivery, she experienced
dyspnea and cyanotic changes while at home.
Echocardiography showed an LVEF of 25% and
dilated cardiomyopathy. Emergency ECMO (V-A
mode) was performed and an intra-aortic balloon
pump (IABP) was inserted the next day. ECMO and
the IABP were discontinued 10 days later when her
condition was stable. After discharge, the patient was

followed in the cardiovascular surgery outpatient
department. Her heart disease was controlled by
digoxin and carvedilol.

The patient became pregnant one and a half
years later when she was 29 years old. She received
regular prenatal examinations at our hospital, and a
caesarean section was planned. At 29 weeks’ gesta-
tion, her dyspnea became more severe and she was
admitted. Compared with her prenatal chest radi-
ograph (Fig. 1), her admission chest radiograph
revealed bilateral pulmonary edema (Fig. 2). Two-
dimensional (2D) echocardiography revealed an
LVEF of 41.2% with global hypokinesis, severe

Fig. 1 The prenatal chest radiograph is normal.

Fig. 2 The chest radiograph at 29 weeks’ gestation shows
bilateral pulmonary edema after a sudden onset of dyspnea.
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mitral valve regurgitation, and minimal pericardial
effusion without evidence of constriction or tampon-
ade.An emergency cesarean section was done after
all examination data were collected and a cardiovas-
cular surgeon was consulted to stand-by in case
immediate open heart surgery was required.

General anesthesia was planned because of
impending respiratory failure and the possibility of
open heart surgery. An arterial line was inserted
before anesthesia induction for real-time monitoring
of blood pressure. Patient was induced with ketamine
25 mg, midazolam 2.5 mg, and rocuronium 50 mg
for rapid sequence induction, and an oral endotra-
cheal tube was inserted without difficulty. Her blood
pressure was maintained with a dopamine infusion
and she received positive pressure ventilation during
the course of the cesarean section. A 1280 gm boy
was born with Apgar scores of 2 and 4 at 1 and 5
minutes, respectively. After the completion of
surgery, the patient was sent to the ICU for close
monitoring. Furosemide and morphine were used to
treat the pulmonary edema. Extubation was per-
formed without complications the next day as her
breath sounds had improved and chest radiography
(Fig. 3) showed a decrease in the pulmonary edema.
The inotropic agents were discontinued two days
after the cesarean section. She was discharged on the

6th postoperative day in stable condition.
Postoperatively, the patient was followed in the
obstetric and cardiovascular surgery outpatient
departments and at 5 months after surgery she was in
good condition without any complaints.

On the other hand, the baby was delivered with
bradycardia and no spontaneous respirations initially.
He was immediately intubated in the operating room
and sent to the neonatal ICU for further manage-
ment. Because of a significant heart murmur,
echocardiography was done 2 days after birth, and
showed a 3.6 mm patent ductus arteriosus (PDA)
with a left to right shunt. Because of coagulopathy
(platelet count of 103,000 with prolonged activated
partial thromboplastin time), indomethacin was not
indicated. PDA ligation was performed by a cardio-
vascular surgeon when he was 5 days old. Although
a rotavirus infection and episodes of respiratory dis-
tress occurred during his ICU course, his clinical
condition gradually improved. Since he had fair body
weight gain, he was discharged home two and a half
months after birth after his family was instructed on
home care and feeding.

DISCUSSION

Peripartum cardiomyopathy is a rare disorder of
unknown etiology that is characterized by acute
onset of heart failure within 1 month before delivery
to 5 months after delivery.(6,7) When cardiomyopathy
occurs late in pregnancy, early delivery of the fetus is
recommended to reduce hemodynamic stress on the
maternal heart. The mode of delivery is generally
based on the obstetric indications.(8) After optimiza-
tion of the mother’s condition, induction of vaginal
delivery can be attempted in most cases in close
cooperation with the consulting anesthesiologist.

The patient was advised not to become pregnant
again. Because of her first pregnancy course, her
family was warned that she might not be able to tol-
erate another pregnancy. However, since her first
baby was a girl, her traditional Chinese family
demanded a boy as an heir. They refused to terminate
the pregnancy because the fetus was male. For high-
risk patients, a planned caesarean section is having
more advantage with adequate preparation and con-
sultations.

Arguments against a caesarean delivery are the
higher risks of infection, bleeding, and anesthetic

Fig. 3 After furosemide and morphine administration, the
pulmonary condition has improved.
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complications. However, a vaginal delivery may
increase cardiovascular stress, even when optimal
pain relief is administered.(9) There are few reports
discussing hemodynamic changes during vaginal
delivery, especially during the second stage. This
concern has not been a primary focus in previous
reports discussing the mode of delivery in these
high-risk patients.

Vasodilatation, a reduction in blood pressure,
and the risk of a right to left shunt have been given
as reasons for not using regional anesthesia in preg-
nant women with cardiac disease.(10) Nevertheless,
the reduction in systemic vascular resistance after
induction of regional anesthesia can be countered by
giving smaller doses of spinal anesthetic, hydration
with crystalloids, and a concurrent infusion of
phenylephrine.(11) Because of this, a planned caesare-
an section with regional anesthesia was considered
as the method of choice for delivery.

However, acute pulmonary edema with dyspnea
was noted in this patient as gestation progressed. An
emergency caesarean section was then required.
Because of impending respiratory failure, general
anesthesia with intubation was planned. We chose
midazolam and ketamine as induction drugs.
Midazolam is a short-acting drug in the benzodi-
azepine class with a rapid onset of action, high effec-
tiveness and low toxicity level. Ketamine has a wide
range of effects, including analgesia, anesthesia, ele-
vated blood pressure, and bronchodilation. A combi-
nation of intravenous ketamine with midazolam is
reported to be safe and effective and to greatly
reduce anxiety.(12) Although general anesthesia may
induce autonomic responses with hypotension or
hypertension and tachycardia, these can be controlled
with medications and with an arterial line to monitor
blood pressure.

In addition to the emergency caesarean section,
a cardiovascular surgeon was available to perform
ECMO immediately in case of acute heart failure.
Because of hemodynamic instability, we used a small
dose of midazolam and ketamine for induction and
rocuronium for rapid intubation. The patient tolerat-
ed it well and the operation was completed without
complications.

It has been reported that 23% of women with
sustained peripartum cardiomyopathy and normal
left ventricular function develop cardiac dysfunction
and 2% die during subsequent pregnancies. Among

women with persistent left ventricular dysfunction
after peripartum cardiomyopathy, 54% develop car-
diac dysfunction and 9% die in subsequent pregnan-
cies.(13) Thus, a woman with a history of peripartum
cardiomyopathy should be aware of the risks
involved if she wishes to conceive again.

Conclusion
Although pregnancy is contraindicated in

patients with severe heart disease, with the coopera-
tion and planning of a cardiologist, obstetrician,
anesthesiologist, and cardiovascular surgeon, a well-
prepared parturient can have a safe delivery.

REFERENCES

1. Lewis NL, Dob DP, Yentis SM. UK registry of high-risk
obstetric anaesthesia: arrhythmias, cardiomyopathy, aortic
stenosis, transposition of the great arteries and Marfan’s
syndrome. Int J Obstet Anesth 2003;12:28-34.

2. Clutton-Brock T. Maternal deaths from anaesthesia. An
extract from Why Mothers Die 2000-2002, the
Confidential Enquiries into Maternal Deaths in the United
Kingdom. Chapter 17: Trends in intensive care. Br J
Anaesth 2005;94:424-9.

3. Lewis G. Saving mothers’ lives: reviewing maternal
deaths to make motherhood safer - 2003-2005. In: Lewis
G, ed. The Seventh Report on Confidential Enquiries into
Maternal Deaths in the United Kingdom. London: The
Confidential Enquiry into Maternal and Child Health
(CEMACH), 2007:1-7.

4. Langesaeter E, Dragsund M, Rosseland LA. Regional
anaesthesia for a Caesarean section in women with car-
diac disease: a prospective study. Acta Anaesthesiol
Scand 2010;54:46-54.

5. Demakis JG, Rahimatoola SH. Peripartum cardiomyopa-
thy. Circulation 1971;44:964-8.

6. Pearson GD, Veille JC, Rahimotoola S, Hsia J, Oakley
CM, Hosenpud JD, Ansari A, Baughman KL. Peripartum
cardiomyopathy: National Heart, Lung, and Blood
Institute and Office of Rare Disease (National Institutes of
Health) workshop recommendations and review. JAMA
2000;283:1183-8.

7. Reimold SC, Rutherford JD. Peripartum cardiomyopathy.
N Eng J Med 2001;344:1629-30.

8. George LM, Gatt SP, Lowe S. Peripartum cardiomyopa-
thy: four case histories and a commentary on anaesthetic
management. Anaesth Intensive Care 1997;25:292-6.

9. Langesaeter E. Hemodynamic changes during vaginal
delivery in a parturient with no labor pain. Acta
Anaesthesiol Scand 2009;53:398-9.

10. Olofsson C, Bremme K, Forssell G, Ohqvist G. Cesarean
section under epidural ropivacaine 0.75% in a parturient



Chang Gung Med J Vol. 34 No. 6 (Suppl)

Hsiu-Pin Chen, et al 
Anesthesia and peripartum cardiomyopathy

32

with severe pulmonary hypertension. Acta Anaesthesiol
Scand 2001;45:258-60.

11. Langesaeter E, Rosseland LA, Stubhaug A. Continuous
invasive blood pressure and cardiac output monitoring
during cesarean delivery: a randomized, double-blind
comparison of low-dose versus high-dose spinal anesthe-
sia with intravenous phenylephrine or placebo infusion.
Anesthesiology 2008;109:856-63.

12. Erk G, Ornek D, Dönmez NF, Taspinar V. The use of ket-
amine or ketamine-midazolam for adenotonsillectomy. Int
J Pediatr Otorhinolaryngol 2007;71:937 41.

13. Elkayam U, Tummala PP, Rao K, Akhter MW, Karaalp
IS, Wani OR, Hameed A, Gviazda I, Shotan A. Maternal
and fetal outcomes of subsequent pregnancies in women
with peripartum cardiomyopathy. N Engl J Med
2001;344:1567-71.



33

29 
(ECMO) 

29 

ketamine 25 mg midazolam 2.5 mg rocuronium 50 mg 

(
2011;34(6 Suppl):28-33)

99 11 5 100 6 28
333 5

Tel: (03)3281200 3624; Fax: (03)3281200 2787 E-mail: ckun@cgmh.org.tw


