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Surgery is an option in evolving myocardial
infarction induced by spontaneous coronary
artery dissection: a case report
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Background Spontaneous coronary artery dissection (SCAD) has emerged as one of the important yet rare causes of acute
coronary syndrome that primarily affect young peripartum women without cardiovascular risk factors. Despite the
recent improvements in diagnosis and recognition of the importance of SCAD, it remains poorly studied and there
has been no consensus of opinion regarding its optimal management.

Case summary A 29-year-old breastfeeding woman presented with 1-day history of severe chest pain radiating to the jaw and
both shoulders. Cardiovascular examination, 12 leads electrocardiogram, and echocardiography were normal.
Troponin levels were elevated; hence, coronary angiogram was done and showed type 2 SCAD of the left anterior
descending artery (LAD). The patient was managed conservatively. The next day, she started again to complain of
severe chest pain and her troponin levels continued to rise. Repeated coronary angiogram revealed progression of
the previous LAD dissection. Another dissection was also noticed in the left circumflex artery. Chest pain recurred
over the night and her troponin levels continued to rise. An emergency coronary artery bypass grafting (CABG)
was performed. The patient was doing well postoperatively and was discharged home on Day 8.

Discussion Our patient presented with acute ischaemic changes secondary to SCAD. The report illustrates the risk factors,
pathogenesis, diagnostic work up, and the possible therapeutic options of SCAD, which include conservative man-
agement and CABG. The management varies depending on the clinical presentation and the extent of the coronary
artery dissection.
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Learning points

® A high index of suspicion is critically important when dealing with any postpartum young woman presenting with chest pain.

® The management modality of spontaneous coronary artery dissection varies depending on the patient’s clinical condition and the extent of
dissection.
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Introduction

Spontaneous coronary artery dissection (SCAD) was considered a
rare cause of acute coronary syndrome (ACS) in the past. However,
nowadays SCAD is increasingly diagnosed and is recognized as a sig-
nificant clinical entity especially in young peripartum women present-
ing with sudden chest pain." Dr Pretty reported the first case of
SCAD in 1931.2 The true incidence of SCAD is not known as most
of the evidence comes from isolated case reports and small series of
patients.? In consonance with the fourth universal definition of myo-
cardial infarction (2018), SCAD is defined as a spontaneous, non-
traumatic, non-iatrogenic rupture of the coronary artery wall with a
consequential formation of a false lumen and an intramural haema-
toma (IMH), which is capable of compressing the true lumen causing
ACs’?

Timeline
Day of The patient presented with angina symptoms; her
admission cardiac enzymes were elevated, echocardiog-

raphy (ECHO) was normal; therefore, coronary
angiogram was done and it showed type two
spontaneous coronary artery dissection of the
left anterior descending artery (LAD). Patient
was managed conservatively.

Day 2 of Patient symptoms recurred so coronary angiogram

admission was repeated and it revealed progression of the
previous LAD dissection + dissection of the left
circumflex artery.
Day 3 of Non-ST-elevation myocardial infarction, troponin
admission levels continued to rise so the patient was taken
for emergency coronary artery bypass grafting
surgery.
Day 8 of ECHO was normal, patient was discharged home.
admission

Case presentation

A 29-year-old Arabic woman presented to the emergency depart-
ment (ED) with 1-day history of severe chest pain radiating to the
jaw and both shoulders; the pain was not exertional and it lasted for
5min. On examination, the patient was conscious and had normal
vitals apart from 110 b.p.m. heart rate (HR). The patient was recently
diagnosed with Wolff-Parkinson—White syndrome, not on any medi-
cation, had three miscarriages in the past, and is currently breastfeed-
ing. Twelve lead electrocardiogram (ECG) was done in the ED and
the result was normal. Bedside echocardiography (ECHO) showed
good left ventricular systolic function with ejection fraction (EF) of
>55%. The laboratory results showed troponin T of 169 ng/mL
(<14 ng/mL). Rheumatic work up was normal. Coronary angiogram
was done on the day of presentation and revealed a long-diffused nar-
rowing of the left anterior descending artery (LAD) suggestive of

type 2 SCAD (Figure 1). The Patient was managed conservatively and
was treated with bisoprolol 2.5 mg and clopidogrel 75 mg. However,
her chest pain recurred the next day. The patient became tachycardic
with HR of >120b.p.m and troponin levels went up to 190 ng/mL
(<14 ng/mL). Repeated coronary angiogram showed distal tapering
of the left main coronary artery (40%) suggestive of extending IMH
proximally. LAD showed an element of type 2 SCAD with 70-80%
stenosis and there was a dissection of the proximal left circumflex ar-
tery (Figurer 2). Six hours later, the patient was reassessed again, the
pain settled and troponin level went down to 53 ng/mL. Taking into
consideration her clinical status and the improvement in cardiac
troponin level, we opted to continue with conservative management.
The patient was kept on bisoprolol 5 mg, aspirin 100 mg once a day,
clopidogrel was stopped, and she was closely monitored. Over the
night, the patient started to complain of severe prolonged chest pain
that occurs at rest. Her vitals were normal. Twelve lead ECG showed
an element of ST depression in the anterolateral leads, and troponin
level went up to 699 ng/mL. Hence, the decision was made to pro-
ceed with an emergency coronary artery bypass grafting (CABG).
Intraoperative transoesophageal echocardiography showed decrease
of left ventricular contractility with 30% EF. Intra-operatively we
found that the left coronary arteries were completely dissected with
visible intra-mural thrombosis. True lumens were identified after
intramural thrombus removal and the following surgery was done:
left internal mammary artery was anastomosed to LAD, reversed
segments of saphenous vein grafts were anastomosed to diagonal ar-
tery and to the two obtuse marginal branches of circumflex artery
(CxOM1 and CxOM2, Figure 3). Grafts’ flowmetry was performed
and showed an excellent flow in all four grafts. In the cardiac surgery
intensive care unit, patient maintained normal vitals on noradrenalin
0.1 pg/kg/min and intra-aortic balloon pump (IABP). Patient was extu-
bated on post-operative Day 2. |ABP was removed on Day 3. ECHO
was done on Day 6, and it showed a good left ventricular function
with EF of 50%. On Day 8, patient was discharged on ivabradine 5 mg
b.i.d., carvedilol 6.25 mg b.i.d., and clopidogrel 75 mg/day.

Discussion

SCAD is a rare cause of acute myocardial infarction and ACS,
accounting for 0.1-0.4% of ACS cases.* The exact mechanism of
SCAD is not known, however, there are two hypotheses that have
been proposed to explain its pathogenesis. The ‘inside-out’ hypoth-
esis, the cause behind the development of the false lumen in SCAD is
a disruption in the endothelial-intimal layer, which allows blood from
the lumen to enter the vessel wall leading to the formation of IMH.
Whereas, in ‘outside-in’ hypothesis, a bleeding episode within the
coronary artery wall at the level of the vasa vasorum is the cause of
acute coronary arteries dissection.” Pregnancy and peripartum
period have been linked to SCAD; and they account for about 5% of
SCAD cases. The hormonal changes that occur during this period
may weaken the wall of the arteries and lead to SCAD.® Majority of
SCAD patients present with signs and symptoms of ACS and ele-
vated cardiac enzymes as in our patient.’ Once SCAD is suspected
coronary angiography should be performed. The traditional angio-
graphic finding of SCAD is the presence of multiple radiolucent
lumens and extraluminal contrast staining.” To simplify the diagnosis
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Figure | (A and B) Coronary angiogram showing spontaneous coronary artery dissection of the left anterior descending artery.

Figure 2 Coronary angiogram showing complete dissection of left anterior descending artery, proximal circumflex with involvement of distal left

main coronary artery.

of SCAD, three types of angiographic appearance were proposed:
type 1 refers to the classic appearance of multiple radiolucent
lumens; type 2 is the most common type, which refers to the pres-
ence of diffuse stenosis; and type 3 is focal or tubular stenosis that
mimics atherosclerosis.> Our patient presented initially with type 2
dissection of the LAD; however, after 24 h, the dissection continued
to progress and it involved the left circumflex artery. The unusual fea-
ture of this case was complete dissection and intramural thrombosis

of all branches of left coronary artery including the stem. Other tools
like intravascular ultrasonography and optical coherence tomography
can be used to provide accurate diagnosis of SCAD.® The optimal
management of SCAD remains controversial. Based on the retro-
spective observational studies, conservative management is preferred
in clinically stable patients as the false lumen and the IMH seems to di-
minish after few months.>® Treatment with antiplatelet therapy is
controversial as antithrombotic drugs may prolong bleeding time in
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Figure 3 Surgical management of spontaneous coronary artery dissection. (A) Dissected coronary artery appears blue due to the subepicardial
position of the intramural haematoma. Midline incision was made the false lumen open. (B) Intramural thrombus removal from the false lumen. (C)
Identification and of coronary artery true lumen. (D and E) Precise approximation of dissected layers.

patients with intramural bleeding.'® Betablockers (BBs) are recom-
mended in the short- and long-term management of SCAD as they
reduce the coronary arterial shear stress, additional studies have
found that BB lower the risk of SCAD recurrence."’ Our patient was
treated with clopidogrel and bisoprolol as soon as the diagnosis of
SCAD was made, however, when the dissection progressed clopi-
dogrel was stopped. Due to lack of sufficient data supporting coron-
ary revascularization in SCAD, conservative management is
suggested in the majority of cases. However, CABG and percutan-
eous intervention are indicated as a lifesaving procedure in
patients with dissection of the left main coronary artery, ongoing is-
chaemic symptoms, haemodynamic instability, cardiogenic shock, or
ventricular arrythmias.®> CABG technique that was used in our case is
not common, however, it can be applied in patients who
present with progressive SCAD as in our case. Although there is no
supportive data between CABG and percutaneous coronary inter-
vention (PCI), observational studies have shown that PCl is associ-
ated with high rate of complications.'”” Mayo Clinic cohort study
described a 53% rate of procedural PCI failure, in the prospective
Canadian cohort, 30% of PCl procedures were unsuccessful.®'?
CABG remains an important treatment strategy in cases with exten-
sive dissections involving proximal arteries including the left main, as
a rescue strategy after failed PCl or when coronary anatomy is un-
1" One of the studies reported high success rates
with CABG as an index treatment strategy (n =20 patients, 32 con-

favourable for PC

duits). Although these findings provide some reassurance for CABG
as a viable revascularization option, caution should be taken as
CABG is associated with high rate of graft failure and thrombosis
(69% arterial and venous), secondary to spontaneous healing of
SCAD and subsequent competitive flow; moreover, CABG does not
provide any protection against recurrent SCAD."? Initially, our pa-
tient was managed conservatively; however, she was taken for CABG
as soon as she started to manifest signs and symptoms of evolving
myocardial infarction.

Conclusion

SCAD is an important cause of ACS in otherwise healthy young indi-
viduals, particularly peripartum women. Diagnosis and management
of SCAD is challenging due to its heterogeneity, undefined mechan-
ism, and lack of strong clinical evidence. Future larger-scale epidemio-
logical studies will help in widening our knowledge about this
condition and will allow more accurate prediction and ultimate pre-
vention of recurrent SCAD.
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