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1 | BACKGROUND
Spontaneous coronary artery dissection (SCAD) is a rare
phenomenon, which occurs predominantly in the im-
mediate postpartum period in young women. A SCAD
while pregnant is very rare and poses significant risk to
the mother and unborn child, and with minimal data on
SCAD antenatally, the obstetric dilemma of timing and
mode of delivery is not clear. This case of a 33-year-old
nulliparous woman with a SCAD at 33 weeks gestation
focuses on the diagnostic and delivery implications from
a cardiology, anesthetic and obstetric point of view. Given
its rarity, this case aims to increase the database of SCAD
in pregnancy to provide practice points in delivery.
Cardiovascular disease is present in 1%-4% of pregnan-
cies and is escalating which is considered to be as a result
of factors such as advancing maternal age and increasing
rate of pregnancy risk factors such as diabetes mellitus, pre-
eclampsia, and multiple gestation pregnancies. Medical
advances have resulted in more women with congenital
cardiac conditions surviving until, and well past, childbear-
ing age. The relative change in cardiac output and blood

nal and fetal outcome.
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This case of spontaneous coronary artery dissection in pregnancy highlights the
diagnostic, treatment and delivery dilemmas in the antepartum period. This is
a rare condition that usually manifests in the postpartum period. This case pro-
vides multidisciplinary considerations that were encountered for optimal mater-
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volume in pregnancy can alter hemodynamic properties
antenatally, intrapartum, and postpartum. While there has
been research and development of risk stratification for
pregnant women with known cardiac conditions such as
valvulopathies and cardiomyopathies, evidence for condi-
tions with intrapartum onset is less established.'*

The incidence of spontaneous coronary artery dissec-
tion (SCAD) in pregnancy is a rare phenomenon with
management considerations that differ to SCAD in the
non-pregnant state or similar. It can be a life-threatening
condition which poses delivery considerations if it occurs
antenatally. This case report describes a particularly rare
case of SCAD in the late pre-term period, in contrast to the
immediate postpartum period as is most commonly seen.

2 | CASE

A 33-year-old nulliparous woman presented to a regional
emergency department at 33 weeks’ gestation describing
subacute chest pain, diaphoresis, and dyspnea. The preg-
nancy was a spontaneous conception and the antenatal
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| FIGURE 1 ECG on admission with
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evidence of T-wave inversion in Lead III
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period had only been complicated by iron deficiency for
which the patient was taking oral iron supplements. Her
combined first trimester screen and non-invasive prena-
tal test (NIPT) were low risk, and in addition, she had a
normal morphology ultrasound at 20 weeks gestation. Her
medical history consisted of recurrent spontaneous pneu-
mothoracies of the left lung in childhood, with the left
lung having undergone a pleurodesis. She denied smok-
ing or alcohol use, though admits to historical recreational
cocaine use, however, not in the years immediately prior
to or during this pregnancy. There was no familial history
of cardiac medical conditions.

On presentation to the regional emergency depart-
ment, she described acute onset, central, dull chest pain
with radiation to both axilla, and associated nausea and
diaphoresis. This was on the background of two weeks
of worsening gastro-esophageal reflux symptoms. There
was no associated paraesthesia, pleurisy, or palpitations.
The initial workup in the regional emergency department
included a chest X-ray and point of care transthoracic
echocardiogram (TTE), both of which were normal. An
electrocardiogram (ECG) showed equivocal T-wave inver-
sion in Lead III. However, a point of care cardiac troponin
went from 0.00ug/L to 0.54ug/L in eight hours (ref: 0.00-
0.04 ug/L). Given the positive troponin and pregnancy
status, she was transferred by road to a tertiary obstetric
center. On arrival, a formal troponin was obtained at a
level of 4829 ng/L (<10 ng/L normal). Throughout the
event, her observations remained within normal limits.
She was admitted for telemetry monitoring in the cardiac
care unit (CCU) and was reviewed by the on call obstetric
team. After counseling and before further investigation,
two doses of 11.4 mg intramuscular betamethasone were
administered (with a 24-hour interval) and she was com-
menced on therapeutic enoxaparin at 1 mg/kg/day.

Further investigations were conducted including fem-
oral and carotid doppler studies, autoimmune screening,
serial ECG, and a formal TTE showing a left ventricular
ejection fraction of 68%; all were within normal limits. A
computerized tomography pulmonary angiogram (CTPA)
and an angiogram of the heart were considered; how-
ever, both were abandoned due to the risks of iatrogenic
artery dissection and radiation to the fetus. In the ab-
sence of an angiogram but with the available results from

investigations to date, a SCAD was diagnosed clinically.
The diagnosis of a SCAD was made predominantly from
the TTE showing normal left ventricular wall function
with no wall akinesis, no evidence of infarction on ECG
and the significant troponin leak (Figure 1).

During the 7-day acute admission, she remained as-
ymptomatic from a cardiac perspective with normal te-
lemetry. The obstetric team reviewed at least daily, both
as a routine and for any maternal pregnancy concerns.
Investigations for fetal wellbeing included a Kleihauer
test and fetal growth ultrasound, both of which were nor-
mal. The estimated fetal weight was on the 40th centile,
with a normal amniotic fluid index and doppler studies. A
multidisciplinary team (MDT) meeting was undertaken to
discuss the antenatal, intrapartum, and postpartum man-
agement for this patient. The consensus management was
for elective birth at 37 weeks gestation, with either a vagi-
nal birth with a modified second stage or cesarean section
considered appropriate, with early regional anesthesia in
either event. It was considered that for the intervening
weeks, aspirin alone would be suitable anticoagulation,
and so the enoxaparin ceased. Given the increased con-
cern regarding SCAD in the postpartum period, a planned
2-week elective admission postpartum in conjunction
with telemetry monitoring for the first 48 hours was
recommended.

The patient was discharged at 34 weeks gestation
on 150mg aspirin daily. She was required to stay within
30 minutes of the hospital and present if she had any
concerns. A further MDT with patient involvement was
undertaken to plan the mode of delivery. After counsel-
ing that the modified second stage would involve an early
epidural, telemetry, no active pushing, and a forceps deliv-
ery, the patient decided on an elective cesarean section, for
which she was consented and planned for at 37+1 weeks.

An uncomplicated cesarean section was conducted
at 37+1 weeks, resulting in an uncomplicated delivery
of a 2.8 kg baby with APGARS of 7 and 7 under com-
bined spinal-epidural anesthetic. She was commenced
on 47.5mg of extended-release metoprolol and 150 mg of
aspirin once daily and remained well for the 2-week ad-
mission post-delivery. On discharge, she completed the
metoprolol for a further 4 weeks and the aspirin for a total
12 weeks. Due to the high risk of iatrogenic dissection
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FIGURE 3 CTCA with evident left coronary and left anterior
descending arteries

with an angiogram, a computed tomography coronary
angiogram and computed tomography angiogram of the
carotid, vertebral, subclavian, renal, and iliac arteries were
conducted to exclude aneurysm and resolution of the
SCAD. This showed normal vessels and SCAD resolution
(no intramural artery hematoma) at 3 months postpartum
(Figures 2 and 3).

3 | DISCUSSION

Chest pain in pregnancy has multiple etiologies with sin-
ister causes ranging from pulmonary embolism, peripar-
tum cardiomyopathy, myocardial infarction, pericarditis,
pneumothorax, and SCAD. SCAD is an ischemic event
that occurs with an expanding intramural hematoma be-
tween the tunica media and intima of an artery resulting
in separation of the intima-media complex. This creates a
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false lumen which in turn compresses the true lumen of
the vessel resulting in ischemia and therefore an acute cor-
onary syndrome (ACS).” Among the general population,
there is great variation in type of primary presenting ACS
being ST-elevated myocardial infarction (STEMI), non-
ST-elevated myocardial infarction (NSTEMI), and unsta-
ble angina.*® The vast majority of SCAD presentations
(87%-95%) occur in women at a mean age of 41 years old,
slightly lower than the 45 year mean for SCAD in males,
yet most of these women do not have typical cardiovas-
cular risk factors.”® Patients with SCAD are grouped into
three subsets: coronary artherosclerotic disease (CAD),
females in the peripartum period, and idiopathic SCAD.’

SCAD is responsible for 25% of myocardial infarctions
(MI) antenatally and 50% of MI in the peri- and postpar-
tum periods.'’ Patients with pregnancy-associated spon-
taneous coronary artery dissection (p-SCAD) generally
present with a more severe clinical manifestations when
compared with SCAD not associated with pregnancy.
SCAD antepartum is very rare but is associated with high
maternal and fetal morbidity.'"'* As per the Mayo SCAD
Registry, SCAD in pregnancy is more likely to occur post-
partum, most likely to be associated with STEMI, and sig-
nificantly correlated to multiparity, infertility treatment,
and pre-ecclampsia.''* SCAD can be associated with
connective tissue disorders, vasculitis polycystic kidney
disease, and use of particular drugs. Its pathophysiology
in pregnancy is multifactorial, likely due to a combination
of sexual hormones and an increase in shearing force from
a hyperdynamic circulation.

For those presenting with typical or atypical symp-
toms consistent with an ACS, investigation typically starts
with standard pathology such as serial troponin levels in
addition to serial ECG and echocardiogram. SCAD must
be considered among the diagnostic differentials. This is
followed by the diagnostic modality of invasive coronary
angiography for which there is usually significant con-
cern surrounding fetal radiation. It is estimated that pro-
cedural exposure contributes to approximately 1 in 8000
of childhood cancer cases.'* Unlike classic atherogenic
myocardial infarction, percutaneous intervention (PCI)
is not routinely recommended in SCAD. This is mainly
due to the unpredictable nature of PCI and the high risk
of hematoma propagation along the vessel (occurs in ap-
proximately one third of cases).'> Other modalities such
as intravascular ultrasound and optical coherence tomog-
raphy are fast becoming beneficial in vessel morphology,
however, are typically reserved for cases where the diag-
nosis is unclear or where intervention of the lesion may
be required.'”

The vast majority of antenatal SCAD cases occur in
the postpartum period; therefore, data on delivery plan-
ning in the context of antenatal SCAD are very limited. A
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retrospective cohort study of 54 women showed that only
4 were diagnosed with SCAD antenatally; only 1 of these
women chose to undergo elective termination, while the
other 3 women had emergency cesarean sections, though
the indication for cesarean delivery was not reported.'®
Another large case analysis compiling 120 cases of SCAD
in pregnancy in contemporary literature showed that only
17.5% presented in the 3rd trimester and 6% in the 2nd
trimester.'°

Currently, the preferred treatment for antenatal SCAD
is conservative; however, intervention may be required in
the circumstances such as ongoing or recurrent clinical or
ECG-demonstrated ischemia, cardiogenic shock requiring
support, sustained VT or VF, or a left main coronary artery
dissection.'” There is evidence that suggests any surgical
intervention required to stabilize the female patient with
a SCAD in pregnancy, such as PCI and coronary artery
bypass graft (CABG), are best performed postnatally, and
as such if surgical intervention is required then emergent
pre-procedure birth of the baby should be considered.'®
Havakuk et.al. found that of the 4 women who underwent
CABG antenatally, 50% experienced intrauterine fetal loss
and the other 50% experienced significant fetal complica-
tions. While there is limited published research on the spe-
cifics of delivery planning and intrapartum management
of SCAD in pregnancy, it is a known ischemic cardiac
event, and therefore, principles applied to other ischemic
cardiac conditions in pregnancy can be extrapolated to
SCAD in pregnancy. In order to achieve rate control, 31-
adrenergic blockers are the preferred treatment option, in
addition to being widely used in other pregnancy condi-
tions such as hypertension, arrhythmias, mitral stenosis,
and Marfan syndrome.'® It is, however, prudent to con-
sider fetal effects such as bradycardia, hypoglycemia, and
apnea of the newborn.

It is proposed that the hormonal milieu associated
with the pregnant and postpartum state are partially re-
sponsible for p-SCAD. In particular, high levels of proges-
terone may contribute to changes in protein composition,
degradation of reticulin, collagen and elastic fibers and
hypertrophy of smooth muscle of the vessel wall."® This,
in combination with the other cardiac hemodynamic
changes of pregnancy, such as increased cardiac output/
intravascular volume and decreased peripheral vascular
resistance (which are estrogen mediated), can ultimately
increase the risk of rupture of a weakened vessel wall.'®

It is unclear if the female sex hormones used for con-
traception increase the risk of SCAD in a similar way
to pregnancy, as they are likely to only be only part of
the mechanism. However, there are at least 7 published
cases of women who experienced SCAD in the context
of oral contraceptive pill use, suggesting a possible as-
sociation.'®*® As well as this, other hyperestrogenic

states have been associated with SCAD, such as hepatic
cirrhosis.?! Havakuk et al. showed that when compared
to SCAD, women with p-SCAD had a higher risk of
persistence and often progression of SCAD. This was
demonstrated in one third of their population.'® This on-
going fragility of the vessel wall steers the authors to ad-
vocate for an individualized discussion which takes into
consideration the possible risk of SCAD recurrence with
contraceptive use and that associated with repeat preg-
nancy. Further research into this area would be helpful
for this patient cohort.

4 | CONCLUSION

This case highlights the diagnostic and management di-
lemmas of SCAD in pregnancy. It can be a difficult clinical
scenario to balance patient autonomy and safety, particu-
larly on the background of a small evidence base with
limited recommendations for optimal investigations and
delivery modality. This case contributes valuable demo-
graphic data to the rare condition of SCAD intrapartum.
Further research into this unique pregnancy-associated
cardiac condition would provide a valuable contribution
to the evidence base for clinicians faced with this scenario
in future.
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