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Abstract

Spontaneous Coronary Artery Dissection (SCAD) is a rare life-threatening cause of acute coronary syndrome.
It can affect young patients without atherosclerotic risk factors, particularly women in the antepartum or early
post-partum period, as well as geriatric patients at high risk for atherosclerotic disease. The pathogenesis linking
SCAD with pregnancy has not been fully elucidated. The few reported cases of SCAD in the setting of concomitant
Pulmonary Embolism (PE) may highlight a potential mechanism in the pregnant or postpartum woman. Heretofore,
cases of SCAD with the setting of pulmonary embolism have all been treated conservatively with medical therapy.
We herein report a case of SCAD in the left anterior descending artery resulting in Non-ST elevation myocardial
infarction and low ejection fraction associated with an acute pulmonary embolism in a young post-partum patient who
was treated successfully with thrombectomy followed by stent placement. Her cardiac function returned to normal
within six months with no recurrence of symptoms. To our knowledge, this is the first case of SCAD in the setting of
pulmonary embolism who was successfully treated with thrombectomy and stent placement.
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Introduction

Spontaneous Coronary Artery Dissection (SCAD) is a rare life-
threatening cause of acute coronary syndrome and sudden cardiac
death. It often affects younger, otherwise healthy patients [1-5], but can
also be associated with atherosclerotic plaque rupture, chest trauma,
or connective tissue diseases such as Marfans syndrome and Ehlers-
Danlos type IV. We herein report a case of SCAD associated with acute
pulmonary embolism occurring in a postpartum patient who was
successfully treated with thrombectomy and stent placement. This case
focuses attention on a potential mechanism of disease for SCAD and
introduces a novel therapeutic approach.

Case Report

A 35-year old G6P4A2 woman with a history of migraine headaches
and sickle cell trait delivered a healthy infant through an uncomplicated
normal spontaneous vaginal birth. Two weeks postpartum, she developed
acute shortness of breath on exertion, followed by sharp left sub-sternal
chest pain radiating to her back. The chest pain occurred twice, was not
related to exertion, lasted 15 to 30 minutes per episode, and was associated
with palpitations. She denied diaphoresis, nausea, vomiting, leg swelling,
abdominal pain, trauma, or previous surgery. There was no history of
prior similar episodes or family history of premature coronary heart
disease. She had no history of hypertension, diabetes, or dyslipidemia,
and there was no history of use of tobacco products, alcohol, or illicit
drugs. She was not taking oral contraceptive pills.

On initial examination, the vital signs were T 99.8 E, blood pressure
124/88 mmHg, pulse 95 beats per minute, and respiratory rate 16
breaths per minute. Her oxygen saturation on room air was 98% and
she was not in acute distress. Cardiac examination revealed normal S1
and S2 heart sounds with no murmurs or gallops.

There were no rales, jugular venous distention, or accentuation
of P2. The remainder of the physical examination was unremarkable
with the exception of bilateral engorged tender breasts and a soft, lax
non-tender abdomen with a palpable uterus consistent with 16 weeks
gestational size.

Initial laboratory tests, including complete blood count with
differential, basic metabolic profile, and urinalysis, were all within
normal limits with the exception of a mild leukocytosis with WBC of
13.4 pl (normal 4000-10,000/pl). The N-terminal pro-BNP was not
elevated and urine toxicology was negative. ANA was negative, anti-
double stranded DNA antibody <1, IgM and Ig G anti-cardiolipin
antibody <10. Arterial Blood Gas analysis on room air showed pH
7.39, pCO, 33, pO, 91, and 97 percent O, saturation. Initial Troponin
I was 0.25 ng/ml (normal 0-0.5 ng/ml) (Figure 1) and EKG showed ST
segment depression in the infero-lateral leads (Figure 1b(i)). Such EKG
changes are non-specific as these changes could be seen in the setting of
NSTEMI or pulmonary embolism. A chest X-ray was normal.

Her calculated Well’s Score for pulmonary embolism was 4.5 points,
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Figure 1a: Trends of Troponin I.
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which placed the patient at moderate risk for PE. As D-dimer testing
is not sensitive in this setting, a Computed Tomography Angiogram
(CTA) of the chest was then pursued. This revealed a pulmonary
embolus involving the right lower lobe subsegmental pulmonary artery,
prompting stat administration of 80 mg of enoxaparin.

Because of the abnormal EKG, cardiac enzymes were drawn at 3
hours intervals to rule out a Non-ST Elevation Myocardial Infarction
(NSTEMI). Her troponin I increased to 6.83 ng/ml (normal 0-0.5 ng/
ml) over the ensuing six hours and a repeat EKG showed more depth
in the T wave inversion in lateral leads (Figure 1b(ii)). The patient
was then treated for acute coronary syndrome with aspirin 325 mg,
clopidogrel 300 mg loading dose followed by 75 mg daily, atorvastatin
80 mg, and metoprolol. Intravenous heparin infusion was started for
suspected NSTEMI, and further dosages of enoxaparin were withheld.
The patient was upgraded from a telemetry unit to the coronary care
unit (CCU) for closer monitoring.

Her troponin I was eventually peaked at 11.71 ng/ml (normal
0-0.5 ng/ml) at 14 hours. An immediate echocardiogram (ECHO)
demonstrated moderately decreased left ventricular ejection fraction
EF of 30-35% with antero and antero-septal akinesia. There was no
evidence of aortic root dilatation to suggest Marfan’s Syndrome.

Emergent cardiac catheterization and angiography revealed a
radiolucent linear defect, suggestive of an intimal dissection involving
the mid left anterior descending artery (LAD). There was a 99% stenosis
of the true lumen of the mid-LAD, caused by external compression
exerted by the hematoma in the false lumen (Figure 2a and 2b). The
estimated LVEF by contrast ventriculography was 30%. Coronary
thrombectomy was then performed, followed by placement of a drug-
eluting stent.

The patient recovered without any further complications and
was discharged on a regimen of aspirin, clopidogrel, atorvastatin,
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Figure 1b(i): Initial EKG showed ST depression in Lead Il, V4, V5. Figure
1b(ii): Repeat EKG in 6 hours showed more depth in T wave inversion in V1,
| V4, V5 leads.

Figure 2a: Diagnostic coronary angiography showed a dissection of the left
‘ anterior descending artery (Arrow).

oo

Figure 2b: There was a 99% stenosis of the true lumen of the mid-left anterior
descending artery caused by external compression by the hematoma in the
false lumen.

metoprolol, lisinopril, and warfarin. Her post-hospitalization course
was uncomplicated, and the warfarin was terminated after three
months. At the time of her six- month follow-up appointment,
she was experiencing no chest pain or shortness of breath. A repeat
echocardiogram at that time demonstrated that the EF estimated at 60-
65%, had returned to normal.
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Discussion

SCAD, with a reported mortality of up to 80%, is an uncommon
cause of acute coronary syndrome [1-5]. It commonly occurs in younger
patients, typically pregnant women during their pre-partum or post-
partum periods. The increased incidence of SCAD in the pregnancy and
the postpartum period is thought to be related to decreased collagen
production during pregnancy, which results in weakening of the intima
and media of the vessels walls [6]. Increased collagenase activity,
hemodynamic factors and eosinophilic periadventitial infiltration
involving vasa vasorum have all been proposed to contribute to the
vulnerability of vessel wall in such patients [7].

Though SCAD can also occur in the geriatric population, the
mechanism here is likely different from that which occurs in younger
patients. Geriatric patients typically experience atherosclerotic plaque
rupture, with disruption of the intima-media junction [8]. Formation
of an intramural hematoma can also result in luminal occlusion and
thus myocardial infarction [1]. SCAD has also been described in
patients without coronary artery risk factors [9]. These patients may
have had secondary causes such as coronary interventions, cardiac
surgery, sarcoidosis or isolated fibromuscular dysplasia of the coronary
arteries [10]. Finally, a small minority of SCAD patients do not have
an identified cause or predisposition; they are termed “spontaneous
SCAD” [10].

The most predominant coronary vessel involved in SCAD is the
left anterior descending artery (72%), as was the case with our patient.
However, other vessels can also be involved: left main artery (4%-8%),
right coronary artery (20%), and left circumflex coronary artery (4%)
[11]. The diagnosis is usually confirmed by coronary angiography [12].
The common findings are the presence of an intimal flap, two separate
communicating lumens, multiple dissecting lines, and an aneurysm
communicating with the lumen.

The hypercoagulability associated with pregnancy is related to
increased production of pro-coagulants factors like VII, VIIL IX, X, XII,
and fibrinogen, and decreased levels of fibrinolytic factors like protein S.
Plasminogen activator inhibitor activity is also increased, contributing
to thrombophilia [13]. Pelvic and lower extremity venous stasis in
this pro-thrombotic milieu will predispose pregnant and post-partum
patients to pulmonary embolism. One study showed that the incidence
of venous thromboembolism in postpartum women is five times higher
than in antepartum cohorts [14]. A case-controlled study demonstrated
that sickle cell trait is a risk factor for venous thromboembolism and
pulmonary embolism; in that study, sickle cell trait patients carried
three times the risk of developing pulmonary embolism and twice the
risk of venous thromboembolism than controls [15]. It is possible that
sickle cell trait was a contributing factor in the development of PE in
our patient.

The mechanism linking SCAD with pulmonary embolism remains
poorly understood. In patients with SCAD, pathological examination
usually reveals the development of a dissection plane between the
media and the adventitia of the affected coronary artery. It has been
hypothesized that the inciting event is cystic media necrosis or
hemorrhagic disruption of the vasa vasorum [16]. The expansion of
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the dissected lumen through further bleeding can lead to compression
of the true lumen with subsequent myocardial ischemia or infarction
[17]. An underlying inflammatory process has also been suggested
as a possible mechanism resulting in separation of the arterial wall
layers [10]. For example, it has been reported that anti-phospholipid
antibody syndrome induces endothelial damage, which can result in
spontaneous dissection in the affected arteries [18]. Finally, several
authors have proposed that hemodynamic stress can cause increased
shear stress on coronary artery walls, thereby causing them to dissect.
Indeed, this repeated local stretching of coronary arteries has been
suggested as the mechanism by which pulmonary embolism results in
an intimal tear [9].

It is possible that underlying occult pulmonary emboli have
occurred in pregnant or post-partum women who are diagnosed with
SCAD, but remain largely undetected due to lack of clinical suspicion.
The clinical focus in such patients would be on acutely managing the
SCAD and its sequelae. In summary, we postulate that the pulmonary
embolism in our patient resulted from hypercoagulability associated
with her post-partum state in combination with her sickle cell trait.
Other hypercoagulable states such as lupus, the use of oral contraceptives
were ruled out. Due to her persistent troponin elevation, NSTEMI was
diagnosed. Cardiac catheterization was subsequently performed and
found to have SCAD. The pulmonary embolism then caused increased
shear stress on the heart and its coronary vessels, resulting in NSTEMI,
and subsequently SCAD.

There are three other reported cases of SCAD
associated with PE reported in the English Literature
(Table 1). These cases are similar to our case, and the same proposed
mechanism may hold in these cases as well; one was a post-partum
patient similar to ours.

The approach to treatment of SCAD is still debatable. Available
treatment options, all aimed at restoration of perfusion to the
myocardium, include the following:

1) Conservative medical therapy with heparin, beta-blockers,
nitrates, and anti-platelet agent

2) Balloon angioplasty with either drug eluting or bare metal
stents. Typically, interventional stent therapy is reserved for
a single vessel disease with a well-localized lesion, with the
exception of left main stem disease. Thrombectomy followed
by stent placement has not been heretofore described as a
treatment option for SCAD. In our case, a suspected thrombus
at the proximal dissected artery was seen during cardiac
catheterization procedure. Thrombectomy was attempted after
placement of a PCI guidewire through the true lumen. A stent
was then placed to wall off the true lumen.

3) Surgical therapy with coronary artery bypass graft (CABG)
in cases of multi-vessels or involvement of the left main stem
artery.

4) Thrombolysis is controversial, as it carries a high risk of
bleeding, and is generally avoided [19].

There is no evidence that one approach is superior to another [20].

Acute coronary syndrome Vascular complication Treatment
STEMI Bilateral pulmonary embolism Medical
Not associated Three emboli in pulmonary vasculature | Medical
NSTEMI Bilateral pulmonary embolism Medical

Table 1: Previous case reports of combined SCAD and pulmonary embolism.
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The medical, interventional, and surgical management approaches have
all been reported to be effective [21,22]. The overall prognosis mandates
close follow-up of patients with SCAD, as one cohort study reported a
recurrence rate of SCAD as high as 29.4% in 10 years, predominantly
in females [23]. Interestingly, the phenomenon of recurrent SCAD in
subsequent pregnancies has not been reported.

Conclusion

Patients in the antepartum or post-partum period are
hypercoagulable and at risk for venous thrombotic events. Clinicians
should be aware of the presentation of SCAD and its potential
association with pulmonary embolism. SCAD should be included
in the differential diagnosis of young patients presenting with chest
pain, especially in the presence of hypercoagulable state. In pregnant
or post-partum patients with SCAD, the presence of an underlying PE
should be considered. Treatment options for SCAD include medical
management, balloon angioplasty with stent placement, or surgery.
Balloon angioplasty with thrombectomy was a successful approach in
our patient. In patients with SCAD, close follow up is recommended
due to an overall guarded prognosis.
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