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Recent evidence suggests that coronary stenting and the use of antiplatelet agents during
coronary interventions will improve the outcome of patients with acute myocardial
infarction (AMI). We describe the management of AMI in a 30-year-old woman, 38 weeks
pregnant, with primary stenting and antiplatelet agents. Cathet. Cardiovasc. Diagn.
45:275–279, 1998. r 1998 Wiley-Liss, Inc.
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INTRODUCTION

Myocardial infarction during pregnancy is a rare event
and is associated with a 37–50% morality [1]. The
treatment for acute myocardial infarction (AMI) in a
nongravid patient is either thrombolysis or PTCA [2].
Successful PTCA and coronary artery bypass graft sur-
gery have been performed for AMI during pregnancy
[3–7]. Recently, primary stenting and the use of antiplate-
let agents during coronary interventions have improved
the outcome of patients with AMI [8]. Primary stenting
and the use of antiplatelet agents for AMI during preg-
nancy have not been described to our knowledge. We
report on the successful management of AMI in a
30-year-old, 38-week-pregnant woman with intracoro-
nary stent placement and the antiplatelet agents aspirin,
abciximab, and ticlopidine. The role of coronary interven-
tions for AMI during pregnancy is reviewed. The risks
and benefits of adjuvant antiplatelet therapy for coronary
interventions during pregnancy are discussed.

CASE REPORT

A 30-year-old white woman (gravida 4, para 3) pre-
sented at 38 wk of gestation to the emergency department
within 3 hr of the onset of severe substernal chest pain
consistent with AMI. She was otherwise well. Her
previous deliveries were normal. Coronary risk factors
were heavy cigarette smoking (60 pack-years) and hyper-
cholesterolemia. She denied drug abuse, and her only
medication was prenatal vitamins. Physical examination
showed a pregnant woman in distress with chest pain. She
was hemodynamically stable. Cardiovascular examina-
tion was within normal limits.

Initial ECG (Fig. 1) showed ST segment elevation in
leads I, aVL, and V2–V6, and ST segment depression in
leads III and aVF. Echocardiography demonstrated akine-
sis of the anterolateral wall and mildly decreased left
ventricular function. She continued to have chest pain
despite treatment with aspirin, intravenous heparin, and
nitrates. Although thrombolytic therapy has been used in
pregnancy complicated by thromboembolic disease [9],
there is a resultant increase in maternal mortality (1.2%),
pregnancy loss (5.8%), and bleeding (8.1%) compared to
normal pregnancy. Turrentine et al. [9] suggest that
thrombolytic therapy is an option if conservative therapy
is ineffective and if surgery is considered too risky.
Because the risk to the mother and fetus were thought to
be lower with primary angioplasty than with thrombolyt-
ics, she was taken to the catheterization laboratory for
coronary angiography and possible intervention.

An obstetric team was present for continuous fetal
monitoring and was prepared for urgent cesarean section
if needed. Abdominal shielding was placed to protect the
fetus from radiation. Coronary angiography was per-
formed via the right femoral artery. Fluoroscopic time
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was minimized in consideration of the fetus. The coro-
nary angiography demonstrated a short left main, and
normal circumflex and right coronary arteries. The left
anterior descending coronary artery (LAD) had a proxi-
mal subtotal occlusion with thrombus, a distal moderate
(50%) stenosis, and TIMI 2 flow (Fig. 2A).

Due to the increased risk of thrombolytic therapy in
this patient (see Discussion) and the presence of throm-
bus in the LAD, we elected to treat her with primary
angioplasty. Heparin bolus achieved an ACT of 300 sec.
After dilatation of the LAD stenosis with a 3.0-mm
angioplasty balloon there was significant residual throm-
bus, and flow remained TIMI 2. Because the achievement
of TIMI 3 flow is critical for optimal outcome [10], we
decided to proceed with stenting. Because of the signifi-
cant thrombus burden, abciximab was administered ac-
cording to the standard dose protocol. A 3.0 Wiktort
(Medtronic, Inc., Minneapolis, MN) stent was deployed
across the lesion, with resolution of the thrombus and
establishment of TIMI 3 flow (Fig. 2B). Abciximab
infusion was continued for 12 hr without further heparin
infusion. On her return to the coronary care unit, she was
started on ticlopidine Aspirin therapy was continued.
Peak creatinine kinase was 1,240 U/l.

Given the low incidence of AMI during pregnancy, the
patient was evaluated for potential hypercoagulable states.

Anticardiolipin antibodies, lupus anticoagulant, proteins
C and S, PT, and PTT were all within normal limits.
Screening for connective tissue disorders and inflamma-
tory disease with complement levels (C3, C4), rheuma-
toid factor, and ANA were negative. Thyroid function
tests and urine drug screen were normal. Serum total
cholesterol was 268 mg/dl, and her homocysteine level
was within normal limits.

Her post-AMI period was uneventful, and she was
discharged home 5 days later on ticlopidine, aspirin, and
beta blocker. She completed the term of the pregnancy
uneventfully and delivered a full-term healthy baby boy
vaginally 2 wk later without excessive bleeding, prema-
ture closure of the ductus arteriosis of the baby, or other
complications. Since the effect of abciximab or ticlopi-
dine on fetal platelet aggregation is not known, a cord
blood platelet aggregation study was performed which
demonstrated complete inhibition of platelet aggregation
to 20 micromoles of adenosine diphosphate (ADP). She was
advised not to breast-feed to avoid possible side effects of
ticlopidine in the event that it is excreted in the breast milk.

DISCUSSION

Myocardial infarction during pregnancy is a rare event.
The reported incidence is 1 in 10,000. This may increase

Fig. 1. Admission ECG showing ST segment elevation in leads, I, aVL, and V2 to V6 with ST
segment depression in leads III and VF.
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further with the current trends of increasing maternal age
and smoking in women. Most deaths from AMI during
pregnancy occur at the time of initial infarction. The
prognosis is worse if the infarct occurs in late pregnancy
or the mother is under age 35 yr [1]. Cesarean section and
delivery within 2 wk of the infarct are also associated
with worse prognosis due to the increased myocardial
demand of labor or surgery [1]. Therefore, timely and
appropriate management is critical for a better clinical
outcome.

Our patient presented with acute myocardial infarction
within 3 hr of onset of her symptoms. The diagnosis was
clear from the history and ECG. The etiology is likely to
be atherosclerosis because of the presence of disease in
the nonoccluded part of the LAD, her history of heavy
cigarette smoking, hypercholesterolemia, and the absence
of other causes for coronary occlusion. She was at high
risk from the infarct due to her young age, the occurrence

of myocardial infarction in the late stage of pregnancy,
and the large area of myocardium at risk.

Thrombolytic therapy was considered as relatively
contraindicated during pregnancy due to the risk of
maternal and fetal hemorrhage [9]. However, one report
of systemic and two reports of intracoronary thromboly-
sis for AMI are in the literature [4,10,11]. The rest of the
medical management of AMI during pregnancy has been
reviewed elsewhere [1,4,12]. Therefore, the focus of this
article is on the use of percutaneous coronary intervention
in AMI during pregnancy.

Despite the significant controversy surrounding the
relative benefits of primary PTCA vs. thrombolysis in
AMI, when both are feasible, PTCA is the treatment of
choice in patients with AMI and a contraindication to
thrombolysis. Even though AMI during pregnancy is an
indication for PTCA, experience is limited due to the
rarity of AMI during pregnancy and the limited availabil-
ity of coronary intervention for AMI worldwide. To date
there are only nine reports of coronary interventions
during pregnancy [4–7,11,13–16]. Four of these were
primary procedures for management of AMI [4–7]. Since
the completion of the largest trial comparing the efficacy
of thrombolysis with primary PTCA for AMI [2], two
developments have altered the outcomes of coronary
interventions in AMI. The use of abciximab during
coronary intervention has been shown to decrease the
incidence of ischemic complications of the procedure
[17,18]. Recently, primary stenting was performed for
AMI, with the initial results suggesting that this approach
may be better than primary angioplasty in terms of short-
and long-term clinical outcome [3,19,20], when adjuvant
antiplatelet agents are used. However, the relative effi-
cacy of these two approaches is yet to be determined in a
large number of patients.

The concern in our patient for the deployment of a stent
was the associated use of abciximab and ticlopidine.
There is no information available in the literature about
their use and possible bleeding complications in preg-
nancy, but these agents play a significant role in prevent-
ing ischemic complications of interventions, including
subacute stent thrombosis. Low-dose aspirin has been
used during pregnancy without ill effects [21]. In our
patient, neither she nor her child had any adverse
bleeding complications despite the use of the combina-
tion of abciximab, ticlopidine, and aspirin. However, the
complete inhibition of platelet aggregation to ADP in the
cord blood is an important observation. Fetal platelets are
phenotypically mature from 12 wk of gestation and
respond in an adult-like fashion to stimulation with ADP
[22]. Therefore, this platelet dysfunction is drug-induced
and may predispose the infant to intracranial hemorrhage
during vaginal delivery. Alloimmune thrombocytopenia
in the mother and maternal salicylate ingestion are

Fig. 2. (A) Coronary angiogram demonstrating subtotal occlu-
sion of the proximal LAD with thrombus (arrow). (B) Coronary
angiogram demonstrating wide open proximal Lad after stent
deployment.
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associated with fetal platelet dysfunction and intracranial
hemorrhage [23,24,25]. The inhibition of platelet aggrega-
tion in the cord blood is likely to be from the antiplatelet
effects of aspirin and ticlopidine rather than abciximab,
since the delivery occurred 2 wk after its administration.
The teratogenic effects and safety of ticlopidine during
pregnancy have not been studied, and it is not known
whether it is excreted in the breast milk. It is also not
known how much additional benefit will be obtained
from the use of ticlopidine in reducing the incidence of
subacute stent thrombosis when abciximab is used.
Adequate high-pressure dilatation of the stent, perhaps
under intravascular ultrasound guidance, and the use of
aspirin alone may be enough to prevent stent thrombosis
[26]. Therefore, ticlopidine may be avoided if delivery is
anticipated during its use and should be used with extra
caution in other stages of pregnancy. In the event of labor
during ticlopidine administration, cesarean section may
be safer than vaginal delivery to prevent the possibility of
fetal intracranial hemorrhage, and the mother should be
advised against breast-feeding. The teratogenic effects
and safety of abciximab therapy during pregnancy are
similarly not known. Since it is administered as a single
bolus and a short infusion and has a short half-life,
platelet function should recover when the new generation
of platelets begins to function. Cesarean section should be
considered if delivery occurs shortly after abciximab
administration to avoid fetal intracranial hemorrhage.
The maternal bleeding tendency during a cesarean section
could be managed by platelet transfusion. This drug may
be safe during the late stage of pregnancy if delivery is
not anticipated within a few days of its administration.

CONCLUSIONS

As the safety of primary PTCA and stenting during
pregnancy complicated by myocardial infarction is estab-
lished, this method of treatment may be a more favorable
alternative than thrombolytic therapy, with a reduced risk
of bleeding and better long-term outcome. It is techni-
cally feasible, with good immediate results. Antiplatelet
agents should be used with caution for stenting during
pregnancy. Low-dose aspirin is probably safe. Ticlopi-
dine should be avoided if possible. Abciximab may be
safe during the late stage of pregnancy if delivery is not
imminent. However, further experience is required regard-
ing the antiplatelet agents used in this situation. Cesarean
section should be considered as the method of delivery to
avoid the risk of fetal intracranial hemorrhage if delivery
occurs while the antiplatelet effects of these agents are
present. A multidisciplinary team including an obstetri-
cian, a cardiologist, and a hematologist should be in-
volved in the care of these patients. We believe that

primary stenting with the use of antiplatelet agents and
the subsequent myocardial salvage helped our patient to
have an uneventful labor at term, and we hope that this
experience will help other cardiologists encountering
similar situations in the future.
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