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Myocardial infarction in pregnancy -
areview article with a case report

Miokardni infarkt v nosecnosti —
pregledni ¢lanek s prikazom primera

Andraz Cerar,' Dunja Latifi¢ Jasni¢,' Marko Gri¢ar,' Vesna Fabjan Vodusek,?
Mirta Kozelj!

Izviecek

Akutni miokardni infarkt med nosec¢nostjo je redek dogodek. Ob staranju nose¢nic se njegova po-
javnost zadnja leta veca, tudi na racun vec¢ dejavnikov tveganja. Pri nose¢nicah je prisotna tudi ve¢ja
pojavnost spontane disekcije koronarne arterije. Glavna diagnosti¢na preiskava je koronarna an-
giografija, pri kateri se poskusa doseci ¢imprej$nja reperfuzija, zgolj bodisi z balonsko razsiritvijo,
bodisi s postavitvijo Zilne opornice. Porod naj se odlozi za vsaj 2-3 tedne, glede na nove smernice
se priporoc¢a vaginalni porod. Predstavljamo 29-letno nosecnico, ki je utrpela subakutni miokardni
infarkt. Kljub takoj$njemu in ustreznemu zdravljenju smo, ob poznem prihodu bolnice, ugotavljali
apikalno anevrizmo levega prekata. Zaradi pogostih motenj ritma med opazovanjem je bil opravljen
carski rez.

Abstract

Acute myocardial infarction during pregnancy is a relatively rare complication; due to the advanced
age of pregnant women its incidence is increasing. Nowadays, pregnant women also have more ma-
jor coronary heart disease risk factors. A higher incidence of spontaneous dissections of coronary
arteries has also been described in pregnancy. The diagnostic procedure of choice is coronary an-
giography where immediate reperfusion should be achieved-either by balloon angioplasty alone or
by coronary stent implantation. Delivery should be postponed for 2-3 weeks, and according to new
guidelines vaginal delivery should be considered. We present a 29-year-old pregnant woman who
sustained a myocardial infarction. Even though treatment has been optimal, we have, due to presen-
tation, noted apical aneurysm of the left ventricle. Because of subsequent heart rhythm disturbances
a caesarean delivery was performed.

Introduction

The incidence of acute myocardial in-
farction (AMI) has been reported to be
from 3-10 cases per 100,000 pregnan-
cies.” A retrospective research, perfor-
med in the United States of America, has
shown the estimated incidence to be 6.2
per 100,000 pregnancies.” Even though
AMI is shown to be a rare occurrence
during pregnancy, it presents a serious
condition as it can lead to a devastating

outcome for the mother as well as for
the foetus. Due to earlier recognition of
AMI and advances in percutaneous co-
ronary interventions (PCI) the mortality
has dropped from a former estimate of
21-37% to around 5%.>* There are no cli-
nical trials on management of myocar-
dial infarction in pregnant women, just
case reports.>”’
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Pregnancy itself does not pose a risk
for AMI, but is associated with increased
metabolic requirements of the mother to
meet the demands of the developing foe-
tus. Hemodynamic changes, i.e. a higher
total volume of blood in the circulation,
heart rate and heart muscle contractility
occur, and additionally, concentrations
of estrogens and progesterone are signi-
ficantly elevated.® It is known that oral
estrogens and gestagens are related with
a higher risk for increased blood clot-
ting and cardio-vascular morbidity.” An
additional cause for higher incidence of
AMI during pregnancy could also be the
aging of pregnant women, which are fo-
und to have more major coronary heart
disease risk factors (i.e. smoking, hype-
tension, hyperlipidemia, diabetes melli-
tus, ...)."° A higher incidence of spon-
taneous coronary artery dissection has
also been reported in pregnant women.
It is presumed to be the consequence
of higher levels of progesterone and its
impact on the collagen structure of the
vessel wall.?

The diagnosis of AMI during pre-
gnancy is based on the patient’s history,
significant changes in electrocardiogram
(ECG), echocardiography and the level
of serum troponin. The examination of
choice in AMI is coronary angiography
due to the possibility of an immediate
intervention after identifying a possible
culprit lesion. The main drawback of the
investigation is foetal exposure to irra-
diation, dosage of which can be signifi-
cantly reduced by appropriate shielding
of the abdomen of a pregnant woman."!
The most important approach to treat-
ment is to establish myocardial reperfu-
sion as soon as possible, either by ballo-
on dilatation alone or by coronary stent
implantation. With the latter, a thorough
consideration is required, as a drug-elu-
ting stent implantation requires a year of
double antiplatelet therapy; a bare-metal
stent (BMS) requires only one month
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of double antiplatelet therapy, which is
followed by lifelong therapy with acetyl-
salicylic acid.'* Due to the higher num-
ber of caesarean sections in pregnant
women with AMI, contraindications for
epidural anaesthesia in double antiplate-
let therapy and a higher risk for impor-
tant haemorrhage, the use of bare metal
stents is advised."*"** Thrombolytic the-
rapy, due to a higher risk of haemorrha-
ge, is used only when coronary angio-
graphy is unavailable."® Immediate need
for surgical revascularization is rare. It is
performed in pregnant women, where
primary coronary intervention was not
successful or it led to a coronary artery
dissection that could not be solved per-
cutaneously.'®'?

According to general guidelines for
the management of acute myocardi-
al infarction, drug treatment should be
started immediately after AMI, i.e. ACE
inhibitors, beta-adrenergic receptor
blockers, calcium channel inhibitors,
statins and antiplatelet therapy.'> But in
pregnant women, due to their terato-
genic effects on foetus, many drugs are
contraindicated, especially ACE inhibi-
tors and statins. They should be added
to therapy only after the delivery. Ace-
tylsalicylic acid and thyenopiridines,
especially clopidogrel, have shown to be
relatively safe drugs during pregnancy,
even though randomised studies have
not been performed.'® Due to excretion
of these drugs with milk, lactation is di-
scouraged.'>"”

Delivery is advised only 2-3 weeks
after the event. The method of labour
is chosen after careful consideration by
a team of cardiologist, perinatologist
and obstetrician, taking the pregnant
woman’s health condition in account.
Caesarean section has been a suggested
method of labour for some time.'* New
guidelines however suggest vaginal labo-
ur due to lower blood loss and lower risk
forinfection. Caesarean sectionisalso as-
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Figure 1:
Electrocardiogram
showed an elevation of
the ST segment in the
inferior (Il, I, aVF), part
of anterior (V3, 4) and
lateral wall (V5) leads.
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sociated with greater risk for deep veno-
us thrombosis and thrombembolism."’
In order to decrease pain during vaginal
labour and subsequent blood pressure
and heart rate variations, adequate anal-
gesia should be considered. Misoprostol,
dinoproston and oxytocin for labour in-
duction should be avoided, as they may
lead to coronary artery spasms and he-
art rhythm disturbances; hypotension is
possible as well.'>**2°

We present a case of a 29-year-old
pregnant woman, who suffered from
acute transmural myocardial infarction
in 32nd week of gestation.

A casereport

A 29-year-old pregnant woman in
the 32nd week of gestation, healthy until
the event, acknowledged pain in her left
upper limb during moderate exercise a
day prior to hospitalization. She felt na-
usea, soon after which she reported pain
in between her shoulder blades. In the
night she was awoken again by pain, she
has tried to diminish it with paraceta-
mol, which did not help. In the morning
hours she became dyspneic, pain has

RS
|

15 oafs 10 aa/aV ||- A 0.5 H: 49 Nz “ HP709 40372

increased to almost unbearable level, so
she visited the emergency department.
Up until the event she was healthy with
no medical therapy. Two pregnancies in
the past have ended with spontaneous
abortion; no specific cause has been di-
anosed, antiphosholipid syndrome has
been ruled out. The current pregnancy
was regularly followed and uneventful.

Upon physical examination she suffe-
red from pain, was tachypnoic and hypo-
tensive (blood pressure of 80/50 mmHg),
otherwise no pathological findings, ta-
king in consideration the 32nd week of
gestation, were noted. ECG has shown
ST segment elevation in the inferior, an-
terior and lateral leads (Figure 1). Serum
Troponin I Ultra levels were markedly
elevated, with peak of 23.8 ug/L, which
is approximately 300-times higher than
in healthy individuals (normal range is
below 0.1 pg/L) .

Immediately after admission she re-
ceived standard heparin and acetylsali-
cylic acid intravenously. In the first hour
after hospitalisation urgent coronary
angiography was performed with appro-
priate anti-radiation protection of the
pregnant woman’s abdomen. The inve-
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Figure 2a: During
angiography a most
probable thrombotic
occlusion of the left
anterior descending
coronary artery was
visible. LAD — left
anterior descending
coronary artery, LCX —
left circumflex artery,
arrow — location of a

thrombotic occlusion on

LAD.

Figure 2b: After

successful percutaneous

coronary intervention
with placement of two
bare-metal stents, no
angiographically visible
stenosis was noted.

stigation has shown a probable throm-
botic occlusion of the distal third of the
left anterior descending (LAD) corona-
ry artery (Figure 2a). After aspiration of
white thrombus, a balloon dilatation of
LAD has been performed. After the pro-
cedure, a residual stenosis and a minor
dissection of the coronary artery were
noted. The interventional cardiologist
treated them successfully with two BMS.
Angiography showed a fast flow through
the stented site, without signs for residu-
al stenosis afterwards (Figure 2b).

The day after admission, the patient
has already been asymptomatic, she be-
gan her rehabilitation after myocardial
infarction. Echocardiography showed
hypokinesia of the apical part of the left
ventricle, interventricular septum and
anterior wall, due to which the left ven-
tricle ejection function was decreased to
45%. There were no heart valve and peri-
cardium disorders.

Clopidogrel and beta adrenergic re-
ceptor blocker were added to the therapy
that she was already receiving (acetylsa-
licylic acid). During hospitalization she
was receiving low molecular weight he-
parin at a prophylactic dose.

Due to our suspicion of coagulation
disorders, tests for thrombophilia were
performed, but showed only a slightly
elevated titre of s-ANA (serum antinu-
clear antibodies), which is not significant
during pregnancy. Paradoxical emboli-
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sm could theoretically also be possible.
Foetal status was regularly checked by
perinatologists, and no unusual findings
were reported.

Further echocardiographic examina-
tions showed major improvement in left
ventricle ejection fraction to 65%, but we
noted aneurysmatic transformation of
the left ventricular apex (Figure 3).

Our patient was constantly monito-
red, and high occurrence of ventricu-
lar ectopic beats was observed, often in
form of bigeminus, once also in a salve
of four ventricular premature beats.

Twenty-eight days after the myo-
cardial infarction clopidogrel was di-
scontinued and five days later gynae-
cologists performed elective caesarean
section under general anaesthesia, wi-
thout complications. A healthy girl was
delivered (body weight 2850¢g, length
48 cm, Apgar score 9, 10). Due to left
ventricular apical aneurysm formation
and heart rhythm disturbances caesa-
rean section was chosen as method of
delivery.

After delivery, clopidogrel, statin,
ACE inhibitor and spironolactone were
added to the therapy which she had alre-
ady been receiving (acetylsalicylic acid,
beta adrenergic receptor blocker). Four
weeks after delivery, transesophageal
echocardiography was performed and
interatrial septal defect or patent fora-
men ovale were ruled out.
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Figure 3:
Echocardiographic
examination, apical
four-chamber view
shows aneurysmatic
transformation of the

left ventricular apex. *—
aneurysm of the apex, LV
- left ventricle, RV - right
ventricle.
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The patient did not present with heart
failure during the treatment (NT pro-
-BNP (N-terminal pro-B-type natriu-
retic peptide) value was 388 ng/L). The
patient and newborn were discharged
home two weeks after caesarean section
and six weeks after AMI in a good condi-
tion. Due to possible excretion of drugs
into milk lactation was discouraged.

Twelve weeks after discharge the pa-
tient was free of heart failure, chest pain
and arrhythmias. The echocardiography
did not show any increase in apical ane-
urysm and the left ventricular ejection
fraction remained within normal limits.
The tests for trombophilia and s-ANA
values three months after delivery are
within normal limits. Up-to-date, the
early follow-up of the patient is unevent-
ful and no further procedures have been
indicated.

Conclusion

Acute myocardial infarction during
pregnancy is a rare disorder and con-
sequently it is inadequately recognized.
The reason for AMI in pregnancy is
often related to higher age of pregnant

women, who also have more coronary
artery disease risk factors. The incidence
of spontaneous coronary artery dissecti-
on due to the impact of higher levels of
progesterone on the vessel wall is also
significantly higher in pregnant women.

The treatment of AMI in pregnant
women is similar to that in general po-
pulation; reperfusion should be achieved
as soon as possible; transfer to a center
with 24-hour access to coronary angio-
graphy should be performed immedia-
tely. During coronarography, additional
shielding of the pregnant woman’s abdo-
men is advised. Bare-metal stent implan-
tation should be considered due to the
need for only 4-week double antiplatelet
therapy.

After AMI, medical treatment accor-
ding to the guidelines should be started,
i.e. beta blockers and antiagregation the-
rapy. Acetylsalicylic acid and clopidogrel
have been shown to be safe throughout
pregnancy. ACE inhibitors, mineralo-
corticoid inhibitors and statins can be
introduced only after delivery. Due to
excretion of drugs in milk, lactation
should be discouraged. New guidelines
recommend vaginal delivery as the pre-
ferred method of delivery.

As we have shown in our case report,
the patients often present too late, whi-
ch leads to a greater damage of the heart
muscle. In spite of immediate PCI inter-
vention on the LAD artery, the aneurysm
of the left ventricular apex developed.
The implantation of BMS has definitely
been a good decision which enabled us
to discontinue double antiplatelet thera-
py during delivery. The exact aetiology
of myocardial infarction has not been
identified. Our patient was young, wi-
thout any risk factors for atherosclerosis.
Blood coagulation disorders have been
ruled out. The patent foramen ovale and
atrial septal defect as a mechanism of pa-
radoxical embolism have been ruled out,
too. We could come closer with intraco-
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ronary ultrasound during PCI, but we
did not decide to perform it in the acute
phase as the treatment would not have
been changed. Because of the left ventri-

RAZISKOVANJE V MEDICINI

cular apical aneurysm and heart rhythm
disorders we decided for caesarean de-
livery instead of proposed vaginal deli-
very.
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