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Summary:
In this study, we wanted to discuss the acute coronary syndromes in the pregnant womens which are
very important for life ofthe fetus. Spontaneous coronary artery dissection and management, which is
the most common cause of acute coronary syndrome in pregnant women is also discussed. About 300
articles were examined and 35 articles which published in high quality journals with high level of
evidence were chosen and this review was prepared.
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METHOD
We have prepared this review due to the fact that there are very few articles on this subject, the
subject needs a more comprehensive explanation and the subject is unknown. Spontaneous coronary
artery dissection and management, which is the most common cause of acute coronary syndrome in
pregnant women, is discussed. MeSH terms '' (Myocardial infarction OR Acute Coronary Syndromes
OR STEMI OR SYSTEM) AND Pregnancy '', '' (Pregnancy OR Pregnant) AND (Myocardial Infarction OR
Acute Coronary Syndromes OR STEMI OR NSTEMI) '', PAMI, P-SCAD between 2012 and 2019 also
PubMed and Google Academic articles were searched.

INTRODUCTION
In this study, we wanted to discuss both maternal life and acute coronary syndromes which are very
important for fetus life. First of all, we have mentioned two terms that are important for this subject.
Myocardial infarction in pregnancy is called ’pregnancy-associated myocardial infarction (PAMI) if it is
associated with pregnancy. Coronary dissection associated with pregnancy is called Pregnancyassociated spontaneous coronary artery dissection (P-SCAD) ’. In this article, acute coronary
syndromes seen during pregnancy are discussed.

DISCUSSION
Epidemiology
Increased rates of spontaneous coronary artery dissection and procoagulant status in pregnant
women pave the way for myocardial infarction. Myocardial infarction, which is the most common of
acute coronary syndromes in pregnant women, occurs once every 10,000 pregnancy. It is seen twice
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as much as a woman who is not pregnant at the same age. (1) In pregnant women, infarction occurs
clinically between 31-40 years, median age 35 years and last trimester. (2) Most of the cases are
diagnosed as postmortem. (3) Myocardial infarction seen in pregnant women is a cardiac event with
high mortality. In 1985, mortality ranged from 7 to 21 percent. (4) However, the mortality rate is
between 5 and 37 percent. It is an increasing cause of indirect maternal death in the United States
compared to European countries. [5] In contrast, sudden cardiac death syndrome, peripartum
cardiomyopathy (PPCM), aortic dissection and myocardial infarction (MI) are the most common
maternal deaths in the UK during 2006-2008. (6)
Etiology
The most common cause of acute coronary syndromes during pregnancy is coronary artery dissection.
This is generally thought to be induced by pregnancy. The second most common cause is
atherosclerosis. (7) The most common coronary artery responsible is the left anterior descending
coronary artery (LAD). (8) The possibility of dissection should be considered in the approach to acute
coronary syndromes during pregnancy. According to case series, 43 percent of women had
spontaneous coronary artery dissection, 27 percent had atherosclerosis, 17 percent had coronary
thrombosis, 3 percent had Takatsubo syndrome, and 9 percent had normal coronary arteries. (9, 10,
11) It is said that coronary vasospasm due to hyperthyroidism may play a role in the etiology.
Especially hypertension and smoking are additional risk factors. (12)
In the etiology, high levels of progesterone occur, causing structural changes in vessel wall collagen.
Ergometrin, which was given postpartum hemorrhage control, was also associated with coronary
vasospasm and ischemia in the pathophysiology of PAMI. This explains the pregnancy-related
myocardial infarction that may be seen in the postpartum period. (13)

SCAD, real lumen tight It is defined as intramural hematoma within the coronary artery. This
hematoma may create a condition that compresses the arterial lumen, reduces antegrade blood flow,
and then causes myocardial ischemia or infarction (14,15,16). This is the most common cause of MI
due to pregnancy, 24% of all women under the age of 50 are reported to be the cause of MI. This is
predominantly seen in young healthy women who do not have a conventional risk factor for coronary
artery or heart disease. SCAD during peripartum is defined as spontaneous coronary artery dissection
due to pregnancy. Spontaneous coronary artery dissection (SCAD) is an increasing cause of acute
coronary syndromes (ACS), predominantly affecting middle-aged women. SCAD is defined as the
separation of coronary artery walls and forming false lumens for non-traumatic and non-iatrogenic
reasons. (17). Observational studies have reported a high prevalence of coronary vascular anomalies,
particularly fibromuscular dysplasia (FMD), and the prevalence of low incidence of atherosclerosis.
PHACTR1 / EDN1 is a risk locus that serves as a potential enhancer for the endothelin-1 (EDN1) gene
for many vascular diseases, including FMD and coronary artery disease. The PHACTR gene is
predominantly involved in actin reorganization in the heart muscle and brain nerve cells, as well as
tubule formation and endothelial cell protection. Polymorphisms in the A allele often affect women.
Perhaps this may be the reason for spontaneous arterial dissection, especially in women. (18) After
spontaneous coronary artery dissection, there was cardiogenic shock in the mother, bradycardia in
the fetus and cesarean section in the cardiac catheterization room. The women in this case survived
coronary bypass graft surgery(19).

Diagnosis
When making the diagnosis of acute coronary syndrome during pregnancy, non-invasive methods
should be used which poses the least risk to the fetus. The accuracy of exercise electrocardiography in
the diagnosis of coronary artery disease is lower in women than in men and fetal bradycardia during
maximum exercise has been reported in healthy women (20). Therefore, submaximal exercise
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protocol is recommended during fetal monitoring for the evaluation of ischemic myocardial disease in
pregnancy (21,22). Nuclear imaging should not be performed, especially in the first trimester,
especially because of the risk of teratogenesis. In the second and third trimesters, nuclear imaging
may lead to intrauterine growth retardation, central nervous system abnormalities, and perhaps an
increased risk of malignancy. Stress echocardiography is a reasonable option to assess left ventricular
function and ischemia.
Exposure below 10 radios during angiography is considered to be low risk, but exposure higher than
15 radios carries a high risk of fetal damage (23). Cardiac catheterization should only be used during
pregnancy or when other diagnostic methods are not sufficient or appropriate. It has been reported
that 45% of patients in 859 acute myocardial infarction case series underwent cardiac catheterization
during pregnancy and postpartum. 81% of these patients underwent angioplasty, stent placement, or
cardiopulmonary bypass. (24)
75/100 of the women with myocardial infarction have STEMI as the type of acute coronary syndrome
and half of the women have an ejection fraction of less than 40 percent at admission. Especially the
anterior wall is affected. Moderate CK and CK-MB increase is seen during pregnancy. However,
troponin increase is not seen. Therefore, troponin is useful in the diagnosis. Even with preeclampsia,
isolated troponin elevation indicates ischemia. (25) Preeclampsia, pulmonary embolism and aortic
dissection should be considered in the differential diagnosis. ST segment depression that mimics
myocardial ischemia during cesarean section but is not associated with wall motion abnormalities has
also been reported (26).
As in non-pregnant patients, the diagnosis of acute myocardial infarction in pregnant patients is
confirmed primarily by changes in electrocardiography and cardiac enzyme levels. Left or right axis
deviation in normal pregnancy, a small Q wave in lead III, T wave inversion, or an increased R / S ratio
in V1 and V2 may make electrocardiographic diagnosis of ischemia more difficult.
Cell-derived microparticles (MPs), which foresees prothrombotic status in pregnant women in the
first trimester, can be used in future pregnant women. However, more research is needed for this.
(27)

Treatment
The management of the patient requires a multidisciplinary approach, starting from the emergency
department physician, including the obstetrician, cardiologist and anesthesiologist. Ideally, patient
maternal and fetal monitoring as well as extensive obstetric cares should be treated in an intensive
care unit. The optimal drug regimen for pregnant women with ischemic heart disease or acute
myocardial infarction is unknown. There is important evidence to support the use of salicylate, betablockers, nitroglycerin, calcium antagonists and heparin during pregnancy.
Salicylates pass through the placenta and enter the fetal circulation. High-dose acetylsalicylic acid has
been associated with fetal complications such as mortality, intrauterine growth retardation, salicylate
poisoning, bleeding abnormalities, neonatal acidosis and premature closure of the ductus arteriosus
(28). Adverse effects reported in the mother include anemia, bleeding, prolonged pregnancy and
prolonged labor. Generally, a low dose of acetylsalicylic acid (40 mg / day to 150 mg / day) during
pregnancy does not harm the fetus and should be used in patients with known coronary artery
disease.
Because of its large molecular size, heparin does not cross the placenta and is not teratogenic.
Therefore, the preferred anticoagulant during pregnancy. Chronic use of high-dose subcutaneous
heparin requires monitoring factor Xa levels. Heparin should be discontinued 24 hours before elective
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delivery; In case of spontaneous delivery, protamine sulfate may be required to reduce the risk of
bleeding and to provide safe local and epidural anesthesia (29). After sufficient homeostasis is
achieved, heparin can be continued after birth.
Little is known about the safety of other antiplatelet agents during pregnancy, including clopidogrel,
ticlopidine, and platelet glycoprotein IIb / IIIa inhibitors. The limited information published consists of
case reports describing the use of clopidogrel at the end of 18 weeks (30).
Primary PCI (primary percutaneous coronary intervention) should be considered as a priority instead
of thrombolytic therapy in pregnancy. Therefore, the possibility of dissection should be kept in mind
in the treatment of a pregnant woman presenting with acute coronary syndrome. In contrast, primary
percutaneous intervention cannot be performed and if possible, thrombolytic can be performed by
considering the profit-loss ratio if we are moving away from the possibility of dissection on MRI
angiography.
As a general rule, thrombolytics do not exceed plesenta, but Leonard's 28-series literature review in
2006 found that 2 fetuses died due to direct thrombolytic complications. [31] research is more secure
because it focuses on thrombolytic. (32) However, thrombolytics are generally considered
nonteratogenic. Percutaneous coronary intervention should not be performed, especially in the first
trimester. Because ionized radiation is teratogen. However, when an infarction is detected in the first
trimester, thrombolytic use should also be taken into consideration because spontaneous artery
dissection is the most common cause of myocardial infarction in pregnant women. If a myocardial
infarction is detected in the 2nd or 3rd trimester, PCI can be tried. (33) This procedure should be done
from the radial artery.

Fetal survival is mostly associated with maternal stabilization and survival. In a systematic review of
cardiovascular surgery cases published between 1984 and 1996, Weiss et al. Reported that nonpregnant patients had higher mortality (6%) than non-pregnant patients; however, most of the deaths
occurred in patients with aortic artery dissection or pulmonary embolism. (34)

The timing of surgery is effective on fetal outcome. Surgery may be preferred in the early period of
the second trimester. Late second trimester or early third trimester operations should be avoided, if
possible, to minimize the risk of preterm labor. If the gestational week of the fetus is more than 28
weeks, the baby should be delivered immediately before and during the same operation.
When we look at the potential therapies, there was an increase in the ejection fraction when the
TREG cells of the pregnant and fetus, which were considerably increased during pregnancy, were
injected into patients with myocardial infarction, whose TREG cells were significantly reduced. (35)

CONCLUSION
Myocardial infarction in pregnancy is a high mortality rate that is overlooked. Diagnosis, treatment
and potential treatment methods are explained. In this article myocardial infarction during pregnancy
is discussed. In the diagnosis of chest pain in a pregnant woman should be monitored and further
investigations should be done. When we look at the etiology, coronary artery dissection comes first.
75/100 of the women with myocardial infarction have STEMI as the type of acute coronary syndrome
and half of the women have an ejection fraction of less than 40 percent at admission. Especially the
anterior wall is affected. ECG and especially troponin are useful in diagnosis. This examination is not
useful since CK-MB is already mildly elevated during pregnancy. Minimally invasive methods should
be used in treatment. Primary invasive routes should be preferred. Potentially easy, diagnostic and
therapeutic research is needed. For fetal stabilization, it is very important for maternal stabilization.

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 December 2019

doi:10.20944/preprints201912.0365.v1

Abbreviations
STEMI: ST Elevation Acute Myocardial Infarction
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