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ABSTRACT
Peripartum myocardiopathy is a form of systolic heart failure involving reduced ventricular ejection 
fraction (EF<45%), affecting mainly pregnant women in the period close to the newborn birth. The 
incidence varies globally and is more prevalent in pregnant women of African descent, aged over 
30 years, with a history of hypertension and pre-eclampsia and multiple pregnancies. The clinical 
condition may be mild, but cardiac mechanical support may be necessary in severe cases. The aim of 
this report is to present a case of a pregnant woman who was admitted to the maternity ward in labor 
together with cardiac decompensation during cesarean section due to peripartum myocardiopathy. 
We have reviewed the literature and suggest a better understanding of the disease is urgently needed, 
especially among anesthesiologists. Thus, early diagnosis and appropriate therapy can improve 
favorable outcomes.
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INTRODUCTION
Peripartum myocardiopathy (PM) is a form of systolic 
heart failure characterized by a reduced ventricular 
ejection fraction (EF <45%), affecting primarily women 
during the last trimester of pregnancy up to the fifth 
month postpartum, in the absence of other identifiable 
causes(1).

The incidence of PM  varies globally, being more 
frequent in Nigeria (1:100 pregnancies) and Haiti 
(1:300 pregnancies) (2-4). In the United States, the incidence 
ranges from 1:1,000 to 1:4,000 pregnancies. An increase 
in the number of cases involves advanced maternal age, 
in vitro fertilization techniques that predispose to multiple 
pregnancies, and improved awareness of the condition(5).

Diagnosis may be delayed because the signs and symptoms 
of PM (cough, orthopnea, paroxysmal nocturnal dyspnea, 

fatigue, palpitations, hemoptysis, chest, and abdominal 
pain) can be masked by the typical symptoms of late 
pregnancy and the peripartum period(6).

The exact pathogenesis of PM remains enigmatic. Various 
mechanisms, including myocardial inflammation, oxidative 
stress, vascular abnormalities, and autoimmune factors, 
have been proposed to explain the onset and progression 
of the disease. The 16Kda form of prolactin impacts cardiac 
microvasculature, leading to its dysfunction. Protein 
genetic alterations (relaxin, dystrophin, and troponins) 
may similarly predispose women to PM(7,8). An Israeli study 
described three cases of PM occurring between December 
2020 and January 2021 following COVID-19 infection, 
suggesting that even mild SARS-CoV-2 infection may 
predispose individuals to PM(9).
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Management strategies for PM are  similar to heart 
failure from other causes, but it is crucial to ensure that 
chosen medications are safe for the fetus and neonate(10). 
The mortality rate varies from 3% to 40% and is directly 
related to the recovery of the ejection fraction(11,12).

Here, we described a case of peripartum myocardiopathy 
after a cesarean section in a patient who provided 
informed consent. The study was approved by the 
hospital’s ethical committee.

CASE DESCRIPTION
Female patient, 35 years old (77 kg, 165 cm), with a 
history of gestational hypertensive disorder during her 
last pregnancy five years ago, G7P2A4 (Gravida 7 Para 
2 Abortions 4), with 13 prenatal consultations, twin 
pregnancy, 363/7weeks gestation. No other significant 
medical history. She was admitted with complaints of 
lower abdominal pain and a large amount of amniotic 
fluid loss. On physical examination, blood pressure was 
150/100 mmHg, heart rate was 89 bpm, fetal movements 
were present, breech presentation, fetal heart rate 
148 bpm and 128 bpm, cervix was medium, posterior, 
1 cm dilated, membranes ruptured. She was admitted 
for routine management of gestational hypertensive 
disorder.

Laboratory tests at admission were: Hb=11.1g/dl, 
Ht=34%, platelets =238,000, Na=134 mEq/L, K= 3.8 mEq/L, 
BUN=11 mg/dl, LDH=200 U/L, AST=18 U/L, ALT=11 U/L, 
Total proteins=5.6 g/dl, Albumin=2.7g/dl.

She was scheduled for a cesarean section due 
to interactivity, premature rupture of membranes, and 
labor prodromes. She was admitted to the operating 
room with normal vital signs under usual care and 
monitoring. Spinal anesthesia was performed with 
12.5 mg bupivacaine and 100 µg morphine. Etilefrine 
1 mg was used in bolus to maintain blood pressure. Birth 
of male newborn weighing 2200 g and female newborn 
weighing 1780 g, both with Apgar scores of 8 and 9 at 
one and five minutes, respectively. After the birth of 
the second twin, 10 IU of oxytocin was administered 
by the anesthesiologist as a continuous infusion. A few 
minutes after the start of oxytocin, the patient developed 
bradycardia, progressing to asystole. Resuscitation 
measures were performed, and after the second dose 
of adrenaline (1mg), spontaneous circulation returned. 
The patient was responsive but agitated. Orotracheal 
intubation was performed using propofol, ketamine, 
rocuronium, and fentanyl. Vital signs were: HR=120 bpm, 
BP=95/55 mmHg, SpO2=96% on FiO2 of 0.5, and arterial 
blood gas analysis: PCO2=7.20, PCO2=36.5 mmHg, 
PO2=181.8 mmHg, Sat O2=99.3%, HCO3=14.3 mEq/L, 
BE=-12.2, lactate=5.7 mmol/L. Bilateral crepitant rales 

were heard up to the middle third of the lung fields, and 
bilateral lower extremity edema was +3/+4. Post-cardiac 
arrest care was performed, and a cardiology consultation 
was requested. The cardiologist suggested the following 
diagnostic hypotheses: Peripartum cardiomyopathy, 
Acute coronary syndrome due to thrombosis from 
Gestational Antiphospholipid Antibody Syndrome (APS), 
and Takotsubo cardiomyopathy. Electrocardiogram and 
chest X-ray are presented in Figures 1 and 2. Transthoracic 
echocardiogram showed increased left ventricular cavity 
dimensions with normal wall thickness, moderate systolic 
dysfunction due to mid-apical hypokinesis of all segments, 
and ejection fraction of 34%. Therapeutic  measures 
for cardiogenic shock were initiated (dobutamine and 
furosemide were administered).

Figure 1. Electrocardiogram after Return of Spontaneous 
Circulation (Sinus rhythm, left bundle branch block, left 
ventricular hypertrophy).

Figure 2. Chest X-ray upon arrival at the Intensive Care Unit.
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The patient remained sedated in the intensive care unit 
with a diagnosis of decompensated heart failure profile 
C. She was treated with spironolactone, furosemide, 
carvedilol, orotracheal intubation, advanced invasive 
monitoring, and vasoactive drugs (milrinone and 
noradrenaline) for six days. Additional laboratory tests 
showed high-sensitivity troponin levels in sequence: 
0.49 ng/ml, 1.53 ng/ml, 1.36 ng/ml, pro-BNP = 22,721 pg/
ml, which later decreased to 9,972 pg/ml. A consultation 
with a rheumatologist was requested as the patient 
presented clinical criteria (> three pregnancy losses 
before 12 weeks of gestational age) for the diagnosis 
of gestational APS. However, she had only one positive 
lupus anticoagulant test. Screening for other autoimmune 
markers (antinuclear antibody, rheumatoid factor, anti-
smooth muscle antibody, anticardiolipin IgM/IgG) was 
negative. Lower limb thrombosis was ruled out by Doppler 
ultrasound, and coronary thrombosis was excluded by 
cardiac catheterization. On the sixth day of hospitalization, 
the patient showed hemodynamic improvement and 
was successfully extubated. A repeat transthoracic 
echocardiogram revealed hypertrophic cardiomyopathy 
with a global reduction in systolic function due to diffuse 
hypokinesis and two-dimensional ejection fraction = 
47%. On the thirteenth day of hospitalization, she was 
discharged home with her twin newborns and referred 
for outpatient follow-up. She exhibited normalization of 
the ejection fraction after six months.

DISCUSSION
A review of the literature indicates that peripartum 
myocardiopathy is a rare disease of unknown etiology 
that affects pregnant women from late pregnancy 
through the postpartum period, leading to left ventricular 
dysfunction and subsequent congestive heart failure. 
It is a diagnosis of exclusion after ruling out pulmonary 
embolism, amniotic fluid embolism, myocarditis, acute 
coronary syndrome, Takotsubo cardiomyopathy, and 
preeclampsia(13).

The patient in question had several risk factors, including 
age over 30, mixed race, multiparity, twin pregnancy, and 
preeclampsia, with unknown prior heart disease. She 
experienced decompensation during the cesarean 
section under spinal anesthesia, which progressed 
to cardiac arrest and was successfully reversed with 
resuscitation maneuvers.

A transthoracic echocardiogram performed immediately 
after the return of spontaneous circulation demonstrated 
a low ejection fraction (EF=37%) with diffuse hypokinesia, 
leading to the suspicion of PM.

In treating PM, it is crucial to use medications with 
established safety profiles for the fetus and newborn. 

Hydrochlorothiazide and furosemide are usually safe 
during pregnancy and lactation; however, spironolactone 
should be used with caution due to insufficient safety 
data for the fetus and newborn. Angiotensin receptor 
blockers (ARBs) and angiotensin-converting enzyme 
inhibitors (ACEIs) are standard treatments for heart 
failure and are contraindicated during pregnancy 
(due to risks of renal malformations and fetal death) 
and lactation because they pass into breast milk(10). 
In addition, vasodilators such as hydralazine are safe, 
and for severe cases, intravenous nitroglycerin may be 
necessary(10).

The primary goal in managing cardiogenic shock due to 
PM is to improve inotropy and ensure adequate coronary 
perfusion. Drugs such as dobutamine, norepinephrine, 
milrinone, and dopamine are indicated. Levosimendan, 
which reduces pulmonary capillary pressure and 
improves cardiac output, could be a therapeutic 
alternative, although data on its efficacy and safety for 
the fetus or newborn are lacking(10).

In some studies, Bromocriptine, a dopamine receptor 
agonist that inhibits prolactin release, has shown 
promising results. Anticoagulants are similarly 
recommended due to their potential association with 
thromboembolic events(10,13).

The patient remained under intensive care, requiring 
vasoactive drugs (norepinephrine and milrinone), 
diuretics (furosemide), and a beta-blocker (carvedilol). 
Her cardiac function improved over five days, leading 
to hemodynamic stability, orotracheal extubation, and 
transfer to the general ward.

The clinical course of PM varies considerably, ranging 
from complete resolution of clinical symptoms and 
normalization of ventricular function to progression 
of refractory heart failure, which may require 
mechanical circulatory support  or even heart 
transplantation(14,15).  Efforts are ongoing to identify 
markers and risk indicators(16).

A recent publication provides insights into the long-
term follow-up of patients over 20 years in European 
countries. Based on National Health Service (NHS) data, 
this extensive review observed an 8% mortality rate, 
involving 76% of patients recovering ventricular function 
and 13% experiencing worsening cardiac function. 
Additionally, children born to mothers having PM had 
three times more adverse events and five times more 
deaths than children born to control mothers(17).

Patients who experience improved left ventricular 
dysfunction, like the one described in this case report, 
will generally have a better prognosis.

Future pregnancies are contraindicated for patients with 
persistent left ventricular dysfunction due to the risk of 
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recurrence. Patients who have experienced complete 
recovery must be closely monitored in subsequent 
pregnancies until the sixth month postpartum. This 
monitoring must be done under the guidance of a 
specialist and include serial examinations to assess 
ventricular function(18,19).  In this case, the patient 
underwent a cesarean section and tubal ligation.

Fortunately, the patient was treated at a tertiary hospital 
where comprehensive diagnostic exams facilitated the 
diagnostic process. Specific therapy guided by advanced 
invasive monitoring was initiated in the intensive care 
unit, a level of care not always available in maternity 
units across the country.

The consequences of PM are potentially severe, with 
substantial risks to maternal health, highlighting the 
importance of a comprehensive understanding of the 
disease by the multidisciplinary team. We must improve 
our knowledge about PM to optimize patient care and 
minimize associated complications.

REFERENCES

1. Bauersachs J, König T, van der Meer P, Petrie MC, Hilfiker-
Kleiner D, Mbakwem A, et al. Pathophysiology, diagnosis, 
and management of peripartum cardiomyopathy: a 
position statement from the Heart Failure Association of the 
European Society of Cardiology Study Group on peripartum 
cardiomyopathy. Eur J Heart Fail. 2019;21(7):827-43. http://
doi.org/10.1002/ejhf.1493 PMid:31243866.

2. Isogai T, Kamiya CA. Worldwide Incidence of Peripartum 
Cardiomyopathy and Overall Maternal Mortality. Int Heart 
J. 2019;60(3):503-11. http://doi.org/10.1536/ihj.18-729 
PMid:31019181.

3. Sliwa K, Petrie MC, van der Meer P, Mebazaa A, Hilfiker-
Kleiner D, Jackson AM, et al. Clinical presentation, 
management, and 6-month outcomes in women with 
peripartum cardiomyopathy: an ESC EORP registry. Eur 
Heart J. 2020;41(39):3787-97. http://doi.org/10.1093/
eurheartj/ehaa455 PMid:32840318.

4. V i l joen C ,  Hoevelmann J ,  S l iwa K .  Per ipartum 
cardiomyopathy: risk factors and predictors of outcome. 
Curr Opin Cardiol. 2023;38(3):223-32. http://doi.
org/10.1097/HCO.0000000000001037 PMid:36928005.

5. Kholt D, Khera SWS, Aronow WS, Palaniswamy C, Mujib 
M, Ahn C, et al. Temporal trends in incidence and 
outcomes of peripartum cardiomyopathy in the United 
States: a nationwide population-based study. J Am 
Heart Assoc. 2014;3(3):e001056. http://doi.org/10.1161/
JAHA.114.001056 PMid:24901108.

6. Bala R,  Mehta S,  Roy VC, Kaur G, de Marvao A. 
Peripartum cardiomyopathy: a review. Rev Port 
Cardiol. 2023;42(11):917-24. http://doi.org/10.1016/j.
repc.2023.01.029 PMid:37414337.

7. Kryczka KE, Demkow M, Dzielińska Z. Biomarkers in 
peripartum cardiomyopathy-what we know and what is 

still to be found. Biomolecules. 2024;14(1):103. http://doi.
org/10.3390/biom14010103 PMid:38254703.

8. Sliwa K, Förster O, Libhaber E, Fett JD, Sundstrom JB, Hilfiker-
Kleiner D, et al. Peripartum cardiomyopathy: inflammatory 
markers as predictors of outcome in 100 prospectively 
studied patients. Eur Heart J. 2006;27(4):441-6. http://doi.
org/10.1093/eurheartj/ehi481 PMid:16143707.

9. Yaniv-Salem S, Dym L, Nesher L, Zahger D, Shalev A, 
Shmueli H. post-COVID-19 Peripartum Cardiomyopathy: 
Experience from a Large Tertiary Referral Center. Isr Med 
Assoc J. 2023;25(8):533-7. PMid:37574890.

10. Regitz-Zagrosek V, Roos-Hesselink JW, Bauersachs 
J, Blomström-Lundqvist C, Cífková R, Bonis M, Iung 
B, et al. 2018 ESC Guidelines for the management of 
cardiovascular diseases during pregnancy. Eur Heart J. 
2018;39(34):3165-241. http://doi.org/10.1093/eurheartj/
ehy340 PMid:30165544.

11. Cunningham FG, Byrne JJ, Nelson DB. Peripartum 
cardiomyopathy. Obstet Gynecol. 2019;133(1):167-
79. http://doi.org/10.1097/AOG.0000000000003011 
PMid:30575651.

12. Sliwa K, van der Meer P, Viljoen C, Jackson AM, Petrie 
MC, Mebazaa A, et al. Socio-economic factors determine 
maternal and neonatal outcomes in women with 
peripartum cardiomyopathy: A study of the ESC EORP 
PPCM registry. Int J Cardiol. 2024;398:131596. http://doi.
org/10.1016/j.ijcard.2023.131596 PMid:37979788.

13. Sliwa K, Blauwet L, Tibazarwa K, Libhaber E, Smedema J-P, 
Becker A, et al. Evaluation of bromocriptine in the treatment 
of acute severe peripartum cardiomyopathy: a proof-of-
concept pilot study. Circulation. 2010;121(13):1465-73. 
http://doi.org/10.1161/CIRCULATIONAHA.109.901496 
PMid:20308616.

14. Imran TF, Ataklte F, Khalid M, Lopez D, Mohebali D, Bello 
NA, et al. Clinical predictors of right ventricular dysfunction 
and association with adverse outcomes in peripartum 
cardiomyopathy. ESC Heart Fail. 2024;11(1):422-32. http://
doi.org/10.1002/ehf2.14583 PMid:38030384.

15. Sonigra KJ, Nyambura E, Mwangi O, Sarna K, Omanwa K. 
Successful management of peripartum cardiomyopathy in a 
Kenyan setting: a case series. Pan Afr Med J. 2023;44:150. http://
doi.org/10.11604/pamj.2023.44.150.38455 PMid:37396700.

16. Zhang Z, Zheng W, Chen M, Huang M, Li W, Huang Z, et al. 
A new risk score for the assessment of outcomes for 
Chinese patients with peripartum cardiomyopathy. 
Heart Lung. 2023;60:81-86. https://doi.org/10.1016/j.
hrtlng.2023.02.021 PMid:36933287.

17. Jackson AM, Macartney M, Brooksbank K, Brown C, Dawson 
D, Francis M, et al. A 20-year population study of peripartum 
cardiomyopathy. Eur Heart J. 2023;44(48):5128-41. http://
doi.org/10.1093/eurheartj/ehad626 PMid:37804234.

18. Avila WS, Alexandre ERG, de Castro ML, Lucena AJG, 
Marques-Santos C, Freire CMV, et al. Posicionamento 
da Sociedade Brasileira de Cardiologia para Gravidez 
e Planejamento Familiar na Mulher Portadora de 
Cardiopatia – 2020. Arq Bras Cardiol. 2020;114(5):849-942. 
http://doi.org/10.36660/abc.20200406 PMid:32491078.

19. Bordignon S. Cardiomiopatia periparto: contraindicação 
para subsequentes gravidezes. Rev Soc Cardiol Rio Grande 
do Sul. 2007;11.

https://doi.org/10.1002/ejhf.1493
https://doi.org/10.1002/ejhf.1493
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31243866&dopt=Abstract
https://doi.org/10.1536/ihj.18-729
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31019181&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31019181&dopt=Abstract
https://doi.org/10.1093/eurheartj/ehaa455
https://doi.org/10.1093/eurheartj/ehaa455
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32840318&dopt=Abstract
https://doi.org/10.1097/HCO.0000000000001037
https://doi.org/10.1097/HCO.0000000000001037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36928005&dopt=Abstract
https://doi.org/10.1161/JAHA.114.001056
https://doi.org/10.1161/JAHA.114.001056
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24901108&dopt=Abstract
https://doi.org/10.1016/j.repc.2023.01.029
https://doi.org/10.1016/j.repc.2023.01.029
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37414337&dopt=Abstract
https://doi.org/10.3390/biom14010103
https://doi.org/10.3390/biom14010103
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38254703&dopt=Abstract
https://doi.org/10.1093/eurheartj/ehi481
https://doi.org/10.1093/eurheartj/ehi481
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16143707&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37574890&dopt=Abstract
https://doi.org/10.1093/eurheartj/ehy340
https://doi.org/10.1093/eurheartj/ehy340
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30165544&dopt=Abstract
https://doi.org/10.1097/AOG.0000000000003011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30575651&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30575651&dopt=Abstract
https://doi.org/10.1016/j.ijcard.2023.131596
https://doi.org/10.1016/j.ijcard.2023.131596
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37979788&dopt=Abstract
https://doi.org/10.1161/CIRCULATIONAHA.109.901496
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20308616&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20308616&dopt=Abstract
https://doi.org/10.1002/ehf2.14583
https://doi.org/10.1002/ehf2.14583
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38030384&dopt=Abstract
https://doi.org/10.11604/pamj.2023.44.150.38455
https://doi.org/10.11604/pamj.2023.44.150.38455
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37396700&dopt=Abstract
https://doi.org/10.1016/j.hrtlng.2023.02.021
https://doi.org/10.1016/j.hrtlng.2023.02.021
https://doi.org/10.1093/eurheartj/ehad626
https://doi.org/10.1093/eurheartj/ehad626
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37804234&dopt=Abstract
https://doi.org/10.36660/abc.20200406
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32491078&dopt=Abstract


Peripartum myocardiopathy after cesarean section: case report

5-5Periop. Anesth. Rep.,2024, v. 2: e000324

This study was carried out at Associação Beneficente Santa Casa de Campo Grande, Campo Grande, Mato Grosso 
do Sul, Brazil

Authors’ contributions: Fernando Brito Cançado wrote the manuscript. Thais Orrico de Brito Cancado wrote the manuscript, 
the abstract and submitted all documents to Plataforma Brasil and Ethics Comitee. Melina Brito Cancado prepared the 
references and collected data from patient hospital registry. Fabio Brito Cancado look up for articles in pubmed and selected 
the best ones, reviewed the manuscript. Felipe Grieco Paglioli prepared the references and collected data from patient 
hospital registry.

Ethics statement: nothing to declare.

Conflict of interest: None

Financial support: None

Submitted on: March 27th, 2024 
Accepted on: June 19th, 2024

Correspondence 
Thais Orrico de Brito Cançado 
Associação Beneficente Santa Casa de Campo Grande, Department of Anesthesia, Operating room 
Rua Eduardo Santos Pereira, 88 Centro, Campo Grande, Brasil 
Phone: +55 (67) 3322-4000 
thaiscancado@gmail.com


