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Background
eripartum cardiomyopathy (PPCM) is a rare
and life-threatening cardiomyopathy of unknown etiology that affects women in the last
month of pregnancy or in the first five months
postpartum. The true incidence of PPCM is unknown. The incidence of PPCM seems to range
from 1:300 to 1:15,000 live births. The published
mortality rates in PPCM, generally range from 25
to 50% in the United States (1-3). As the incidence of PPCM is 1: 3000 to 1: 4000 live births it
seems to affect 1000–1300 women in the United
States annually (4, 5). As the majority of PPCM
cases occur during postdelivery period, it is
important to know that PPCM is a diagnosis of
exclusion by applying its diagnostic criteria (6).

Although the etiology of PPCM remains unclear,
a number of potential risk factors for this disorder
have been proposed. Among these factors are
multiparty, advanced maternal age, multiple pregnancy, preeclampsia, gestational hypertension and
women of African descent. Other risk factors
include association with maternal cocaine abuse,
selenium deficiency and long-term (>4 weeks)
oral tocolytic therapy with beta adrenergic agonists such as terbutaline. However the disease may
occur in women in the absence of these risk
factors.
A number of possible causes have been proposed
for PPCM, including myocarditis, abnormal immune response to pregnancy, maladaptive re-
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Abstract
Background: Peripartum cardiomyopathy (PPCM) is an uncommon disease that
affects women in the last month of pregnancy or within the first five months
postpartum, occurring in about 1 in 3500 live births. The disease bears potentially
devastating effects both on mother and the fetus if not treated early in its course.
Case Presentation: The case was a 34-year old woman with a triple pregnancy who
presented to the ward immediately after cesarean section with signs of dyspnea,
cyanosis and pulmonary edema. She was diagnosed with PPCM upon echocardiography. The patient improved remarkably despite the PPCM’s devastating complications. This case report aims to describe a female patient who developed PPCM after
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a triple delivery.
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Case Presentation
The aim of this case report was to describe a
female patient who developed PPCM after a triple
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delivery. A 34-year-old women, G1 (Triple) and
gestational age of 32 weeks and 5 days, was
admitted to the Gynecology and Obstetrics Department of Al-Zahra Medical Center in Isfahan,
Iran during June 2008. She had a past history of
measles at the age of two with right eye involvement and sequelae plus a history of UTI during
pregnancy. Two days after admission, she underwent an emergent cesarean section because of frequent uterine contractions. During these two days
she received betamethasone. She had no history of
significant shortness of breath during her entire
pregnancy. She had complained of fatigue but this
was attributed to her triple pregnancy. She had no
history of cardiac problems. Her past medical
history was otherwise unremarkable except the
aforementioned problems.
On physical examination, her blood pressure was
110/80 mmHg, the pulse was 80 beats/min and
regular, and the respiratory rate was 14/min. She
was afebrile.
After induction of general anesthesia for cesarean section and intubation, oxygen saturation
gradually dropped from 97% to 80% despite
delivering 100% FIO2 under anesthesia. After
extubation, she was agitated with some degrees of
cyanosis in the post-anesthetic care unit (PACU).
The chest examination revealed significant bilateral crackles. The cardiovascular examination
showed a raised jugular venous pressure of about
seven centimeters above the sternal angle. The
cardiac auscultation showed normal first and
second heart sounds and a third heart sound with a
gallop rhythm. No significant cardiac murmurs
were detected. The abdominal examination was
unremarkable. There were no pitting edema in
lower extremities and no signs of deep vein
thrombosis. Chest X-ray showed pulmonary interstitial edema and an increase in cardiac silhouette
with a cardiothoracic ratio (CTR) of about 68%.
While still in post-anesthetic care unit (PACU),
she felt better and pulmonary auscultation showed
basilar crackles and mild cyanosis (pulse oximetry
showed a SPO2 of about 80-83%) with moderate
dyspnea and orthopnea after receiving furosemide, aminophylline and oxygen through facemask for two hours. Initial echocardiography
showed a dilated, poorly contractile left ventricle
with a hyperkinetic interventricular septum and an
ejection fraction of 25%. The diagnosis of peri-
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sponse to the hemodynamic stresses of pregnancy
and stress-activated cytokines. In addition, there
have been a few reports on the genetic bases of
familiar PPCM (7-18).
The diagnostic criteria of PPCM are based upon
the clinical presentation and echocardiography
(16). It is important to realize that the diagnosis of
PPCM requires the exclusion of other causes of
cardiomyopathy before its diagnosis is considered
(19).
Treatment of PPCM is similar to that of other
forms of congestive heart failure. A combination
of digoxin, vasodilators, diuretics, beta blockers,
sodium restriction and reduction of afterload
forms the cornerstone of therapy. The goal of
therapy in PPCM is reductions in both preload
and afterload plus increased inotropy. Careful
attention must be paid to fetal safety regarding
excretion of the metabolites into breast milk. Furthermore, patients with PPCM are highly predisposed to thromboembolic phenomena. Thus, anticoagulants should be considered in these patients.
Either heparin or coumadin can be used safely
postpartum and neither of them is secreted into
breast milk (20-32).
The prognosis for women with PPCM appears to
depend on the normalization of left ventricular
size and function within six months after delivery.
About half of the patients with PPCM recover
without any complication. Persistence of the
disease after six months indicates irreversible
cardiomyopathy and poor survival. The mortality
estimates for patients with PPCM in the United
States range from 25-50%. Most deaths occur
within the first three months postpartum. Death is
usually caused by progressive pump failure,
arrhythmias or thromboembolic events.
Persistence of cardiac dysfunction 6-12 months
after the initial diagnosis of PPCM usually indicates an irreversible problem and almost always
represents an absolute contraindication to a subsequent pregnancy. Currently the recommendations for further pregnancies after PPCM vary and
there are few reports that describe the outcomes of
subsequent pregnancies in such patients (3, 5, 25,
33).
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Discussion
This patient had a normal term pregnancy and
delivered three babies but developed PPCM in
post-delivery period. PPCM is a rare and lifethreatening cardiomyopathy of unknown etiology
that affects women in the last month of pregnancy
or in the first five month postpartum.
The exact etiology of PPCM is not known yet,
but the following conditions have been suggested:
familial, myocarditis, abnormal immune response
and maladaption to pregnancy stress. Hyperdynamic circulation during pregnancy causes remodeling and transient hypertrophy of left ventricle. Exaggerated reduction in left ventricular
systolic function alongside with the stress from
gestational hypertension may contribute to heart
failure in PPCM patients (15-18).
The clinical manifestation of patients with
PPCM is similar to those of patients with
congestive heart failure. PPCM presentations and
treatments are the same as for heart failure but
with regards to the unwanted effects of medications on the fetus.
Invasive hemodynamic monitoring will demonstrate elevated right and left heart filling pressures

with low cardiac index. PPCM is uncommon but
will cause significant morbidity and mortality in
both mother and fetus. Therefore, all clinicians
and particularly acute care physicians should be
aware of this disease. It is important to note that
PPCM can present with periodic thromboembolic
phenomena (19).
In 1997, the National Heart Lung and Blood
Institute (NHLBT) and the office for rare disease
at National Institutes of Health (NIH) (16) convened a workshop that established the following
diagnostic criteria:
1- The onset of cardiac failure with no identifiable cause in the last month of pregnancy or
within five months after delivery.
2- The absence of any heart disease before the
last month of pregnancy.
3- The absence of any identifiable cause for
heart failure.
4- Presence of all the specific echocardiographic
signs that follow (16).
Echocardiography evidence of left ventricular
systolic dysfunction (LVEF < 45%, fractional
shortening < 30%, or end-diastolic dimension >
2.7 cm/m2).
Stricter echocardiographic criteria have been
recommended including: a left ventricular ejection
fraction of less than 45% t, fractional shortening
of less than 30% on an M-mode echocardiography
scan, or both, and a left ventricular end-diastolic
dimension of more than 2.7 cm per square meter
of body-surface area (10).
Medical management of PPCM is similar to
other types of heart failure except from the effects
of complications of treatment on the fetus or nursing infant. The main purpose of therapy in PPCM
is to decrease preload and afterload plus increase
in cardiac contractility.
Further management includes treatment with
digitalis, diuretic agents, vasodilators (Amlodipine), β-blockers (Carvedilol), intravenous immune globulin, immunosuppressives, recombinant
human relaxin and heart transplantation. Anticoagulants are also recommended in selected patients (20-31).
Thromboembolism is the most common complication of PPCM. A premature delivery rate of
25% has been described in patients with PPCM.
PPCM cases have an increased frequency of
cesarean section up to 40% (3, 25).
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partum cardiomyopathy was made and the patient
was treated for congestive heart failure with
diuretics, digitalis and angiotensin converting enzyme inhibitors (ACE-I). She responded promptly
to anti-heart failure therapy. Her improvement
was rapid and cardiothoracic ratio (CTR) improved from a previous 68% ratio to about 50%
on discharge from the hospital. A repeat echocardiography only after two days of treatment
showed improvement in overall left ventricular
function and the ejection fraction had increased to
40% with an improved left ventricular end
diastolic function. She reported no adverse
reactions to her medications and clinically was
stable with no dyspnea on discharge. She was
offered a beta blocker regimen (Carvedilol). She
was strongly advised to avoid any further pregnancy and to continue regular medical follow-ups.
She was discharged after nine days of hospitalization. Although the reported patient seemed to
have full clinical improvement but concern still
remains as her left ventricular function did not
normalize (Mild Left Ventricular Dysfunction) on
echocardiography.
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Conclusion
Peripartum cardiomyopathy is a rare disease of
unknown etiology that strikes women in the childbearing years. The reported mortality of PPCM is
15-50%. The best prevention of PPCM is to avoid
subsequent pregnancies.
Acknowledgement
The authors wish to sincerely thank the support
of all the staff of Isfahan Nursing and Midwifery
Faculty and all the colleagues in Alzahra Hospital
affiliated to Isfahan University of Medical Sciences. Furthermore, we specially thank the patient, who wholeheartedly and actively assisted us
to carry out this research. No conflict of interest
existed.
References
1. Demakis JG, Rahimtoola SH, Sutton GC, Meadows
WR, Szanto PB, Tobin JR, et al. Natural course of
peripartum cardiomyopathy. Circulation. 1971;44
(6):1053-61.

40

2. Satpathy HK, Frey D, Satpathy R, Satpathy C,
Fleming A, Mohiuddin SM, et al. Peripartum cardiomyopathy. Postgrad Med. 2008;120(1):28-32.
3. Lampert MB, Lang RM. Peripartum cardiomyopathy. Am Heart J. 1995;130(4):860-70.
4. Sliwa K, Damasceno A, Mayosi BM. Epidemiology
and etiology of cardiomyopathy in Africa. Circulation. 2005;112(23):3577-83.
5. Elkayam U, Akhter MW, Singh H, Khan S, Bitar F,
Hameed A, et al. Pregnancy-associated cardiomyopathy: clinical characteristics and a comparison between early and late presentation. Circulation. 2005;
111(16):2050-5.
6. Bouabdallaoui N, de Groote P, Mouquet F. [Peripartum cardiomyopathy]. Presse Med. 2009;38(6):
995-1000. French.
7. Veille JC. Peripartum cardiomyopathies: a review.
Am J Obstet Gynecol. 1984;148(6):805-18.
8. Mendelson MA, Chandler J. Postpartum cardiomyopathy associated with maternal cocaine abuse. Am J
Cardiol. 1992;70(11):1092-4.
9. Lampert MB, Hibbard J, Weinert L, Briller J, Lindheimer M, Lang RM. Peripartum heart failure associated with prolonged tocolytic therapy. Am J
Obstet Gynecol. 1993;168(2):493-5.
10. Hibbard JU, Lindheimer M, Lang RM. A modified
definition for peripartum cardiomyopathy and
prognosis based on echocardiography. Obstet
Gynecol. 1999;94(2):311-6.
11. Pearl W. Familial occurrence of peripartum cardiomyopathy. Am Heart J. 1995;129(2):421-2.
12. Al-Shamiri MQ, Al-Nozha MM. Peripartum cardiomyopathy searching for a better understanding.
Saudi Med J. 2003;24(10):1048-51.
13. Homans DC. Peripartum cardiomyopathy. N Engl
J Med. 1985;312(22):1432-7.
14. Demakis JG, Rahimtoola SH. Peripartum cardiomyopathy. Circulation. 1971;44(5):964-8.
15. Melvin KR, Richardson PJ, Olsen EG, Daly K,
Jackson G. Peripartum cardiomyopathy due to
myocarditis. N Engl J Med. 1982;307(12):731-4.
16. Pearson GD, Veille JC, Rahimtoola S, Hsia J,
Oakley CM, Hosenpud JD, et al. Peripartum cardiomyopathy: National Heart, Lung, and Blood
Institute and Office of Rare Diseases (National
Institutes of Health) workshop recommendations
and review. JAMA. 2000;283(9):1183-8.
17. Murali S, Baldisseri MR. Peripartum cardiomyopathy. Crit Care Med. 2005;33(10 Suppl):S340-6.

J Reprod Infertil, Vol 12, No 1, Jan/Mar 2011

Downloaded from http://www.jri.ir

The prognosis of PPCM is related to the recovery of ventricular function. Failure of heart to
return to a normal size is associated with excess
morbidity and mortality.
The risk of developing PPCM in subsequent
pregnancies remains high, especially if left
ventricular dysfunction is persistent. The maternal
mortality in PPCM has been reported to be 1550%. Preterm delivery occurs in up to 25% of
patients with PPCM. Intra-uterine fetal deaths
have been reported in 40% of patients with PPCM
undergoing cesarean section for obstetric indications. Patients who have recovered from PPCM
run a high risk for the disease in subsequent pregnancies. Therefore, it is prudent that theses patients avoid further pregnancies (3,5,33).
Recommendations: Patients with PPCM are recommended to perform an echocardiogram every six
months after the diagnosis and to avoid pregnancy
until the ventricular ejection fraction has
increased to greater than 50%, if they wish to
have a further pregnancy at all.
Nurses and doctors should counsel patients on
the potential health risks of future pregnancies and
contraceptive use should be encouraged. Patients
who decide to have additional pregnancies should
be treated in high-risk prenatal centers (5, 33).

Safavi MR, et al.
18. Homans DC. Peripartum cardiomyopathy. N Engl
J Med. 1985;312(22):1432-7.
19. Lee W. Clinical management of gravid women
with peripartum cardiomyopathy. Obstet Gynecol
Clin North Am. 1991;18(2):257-71.
20. Cooper LT Jr, Gersh BJ. Viral infection, inflammation, and the risk of idiopathic dilated cardiomyopathy: can the fire be extinguished? Am J
Cardiol. 2002;90(7):751-4.
21. Lapinsky SE, Kruczynski K, Slutsky AS. Critical
care in the pregnant patient. Am J Respir Crit Care
Med. 1995;152(2):427-55.
22. Midei MG, DeMent SH, Feldman AM, Hutchins
GM, Baughman KL. Peripartum myocarditis and
cardiomyopathy. Circulation. 1990;81(3):922-8.
23. Sanson BJ, Lensing AW, Prins MH, Ginsberg JS,
Barkagan ZS, Lavenne-Pardonge E, et al. Safety of
low-molecular-weight heparin in pregnancy: a
systematic review. Thromb Haemost. 1999;81(5):
668-72.

25. Lee W, Cotton DB. Peripartum cardiomyopathy:
current concepts and clinical management. Clin
Obstet Gynecol. 1989;32(1):54-67.
26. Bozkurt B, Villaneuva FS, Holubkov R, Tokarczyk
T, Alvarez RJ Jr, MacGowan GA, et al. Intravenous immune globulin in the therapy of peripartum cardiomyopathy. J Am Coll Cardiol. 1999;
34(1):177-80.

27. Coulson CC, Thorp JM Jr, Mayer DC, Cefalo RC.
Central hemodynamic effects of recombinant
human relaxin in the isolated, perfused rat heart
model. Obstet Gynecol. 1996;87(4):610-2.
28. Packer M, Fowler MB, Roecker EB, Coats AJ,
Katus HA, Krum H, et al. Effect of carvedilol on
the morbidity of patients with severe chronic heart
failure: results of the carvedilol prospective
randomized cumulative survival (COPERNICUS)
study. Circulation. 2002;106(17):2194-9.
29. McNamara DM, Holubkov R, Starling RC, Dec
GW, Loh E, Torre-Amione G, et al. Controlled
trial of intravenous immune globulin in recentonset dilated cardiomyopathy. Circulation. 2001;
103(18):2254-9.
30. Ginsberg JS, Hirsh J. Anticoagulants during pregnancy. Annu Rev Med. 1989;40:79-86. Review.
31. Packer M, O'Connor CM, Ghali JK, Pressler ML,
Carson PE, Belkin RN, et al. Effect of amlodipine
on morbidity and mortality in severe chronic heart
failure. Prospective Randomized Amlodipine Survival Evaluation Study Group. N Engl J Med.
1996;335(15):1107-14.
32. Sliwa K, Skudicky D, Bergemann A, Candy G, Puren A, Sareli P. Peripartum cardiomyopathy: analysis of clinical outcome, left ventricular function,
plasma levels of cytokines and Fas/APO-1. J Am
Coll Cardiol. 2000;35(3):701-5.
33. Elkayam U, Tummala PP, Rao K, Akhter MW,
Karaalp IS, Wani OR, et al. Maternal and fetal outcomes of subsequent pregnancies in women with
peripartum cardiomyopathy. N Engl J Med. 2001;
344(21):1567-71.

J Reprod Infertil, Vol 12, No 1, Jan/Mar 2011

41

Downloaded from http://www.jri.ir

24. Aziz TM, Burgess MI, Acladious NN, Campbell
CS, Rahman AN, Yonan N, et al. Heart transplantation for peripartum cardiomyopathy: a report of
three cases and a literature review. Cardiovasc
Surg. 1999;7(5):565-7.

JRI

