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CASE REPORT

Spontaneous coronary artery dissection: the
management dilemma continues

Zaheer Ahmed," Ata Bajwa,' Bhaskar Bhardwaj,® Steven B Laster,*>

Anthony Magalski®>

SUMMARY

Spontaneous coronary artery dissection (SCAD) is an
increasingly recognised cause of acute coronary
syndrome, particularly in women. A 36-year-old
Caucasian woman presented to our hospital with
sudden onset chest pain and was diagnosed with a non-
ST elevation myocardial infarction. Coronary angiography
revealed mid and distal left anterior descending artery
(LAD) dissection with distal LAD occlusion. A short
segment of apical LAD filled late with incomplete
opacification (Thrombolysis In Myocardial Infarction
(TIMI) 1 flow). A decision was made to treat the patient
conservatively, with subsequent resolution of dissection
over the next 3 months. Our patient made a good
clinical recovery with healing of her affected coronary
vasculature on subsequent angiogram. The case
illustrates that SCAD can be managed conservatively
with antiplatelet agents, B-blockers, heparin and statins,
if the patient is haemodynamically stable and coronary
flow is adequate.

BACKGROUND

Optimal treatment for spontaneous coronary artery
dissection (SCAD) is unknown to date; there is
debate over whether to perform percutaneous cor-
onary intervention (PCI) with stenting in an
attempt to restore luminal patency or manage it
conservatively. The risks of complete periproce-
dural vessel occlusion and technical failure of PCI
should be weighed against the risk of inadequate
coronary flow leading to worsening left ventricular
function and potentially fatal arrhythmias with
medical management. We present a case report of
successful medical management of SCAD, with the
rationale for choosing medical management versus
surgical treatment in this patient and a concise
review of the literature, in order to discuss varying
views on the available management options.

CASE PRESENTATION

A 36-year-old obese, non-smoking Caucasian
woman with no significant medical or family
history presented with sudden onset of severe left-
sided chest pain at rest. The pain radiated to the
left shoulder and jaw, was exacerbated by deep
breathing and relieved by intravenous opioids in
the emergency room. Initial vital signs showed a
temperature of 97.7°F oral, pulse 78 bpm, blood
pressure 155/95 mm Hg, respiratory rate 24
breaths/min and oxygen saturation of 98% on
room air. The patient appeared to be in mild dis-
tress due to the pain, which was reproducible on

palpation of the left side of the chest. Cardiac aus-
cultation revealed that first and second heart
sounds were normal without any additional heart
sounds or murmurs. The rest of the physical exam-
ination was unremarkable. The patient’s initial
ECG showed T wave inversion in leads V1-VS5, TII
and aVE The troponin-I peaked at 48 ng/mL, 7 h
after the onset of chest pain. D dimer was less than
0.25 pg/mL and chest radiograph showed mild
cardiomegaly.

TREATMENT

The patient was started on aspirin, ticagrelor, carve-
dilol, atorvastatin and heparin infusion for non-ST
elevation myocardial infarction.

She underwent coronary angiography 24 h after
the onset of chest pain, demonstrating 90% stenosis
of mid left anterior descending artery (LAD) and
100% occlusion of the distal LAD (figure 1). The
affected segment of the vessel appeared to be of
irregular contour and had severe, diffuse narrow-
ing. These findings were consistent with diagnosis
of a type 2 dissection of the mid and distal LAD. A
short segment of the apical LAD filled late and had
incomplete opacification with Thrombolysis In
Myocardial Infarction (TIMI) 1 flow. No other cor-
onary abnormalities were noted during the
procedure.

The decision was made to pursue conservative
management given that the patient’s chest pain had
resolved, and she was haemodynamically and elec-
trically stable. Her repeat ECG showed resolving T
wave changes and her troponins had started to
decline. Her transthoracic echocardiogram revealed
an ejection fraction of 55% with hypokinesis of the
anteroseptal and apical walls, which correlated with
affected LAD segment. Additionally, risk of post-
procedural occlusion of LAD was also recognised.
The patient remained clinically stable during the
remaining 4 days of her hospital stay and was dis-
charged on aspirin, ticagrelor, atorvastatin and
carvedilol.

OUTCOME AND FOLLOW-UP

A myocardial perfusion imaging study was per-
formed 3 weeks after the patient’s discharge, which
showed a fixed defect in the distribution of the
distal LAD with no areas of ischaemia. A repeat
echocardiogram was also performed, which showed
an ejection fraction of 60%, and previously docu-
mented hypokinesis of the apical and anteroseptal
walls. Three months after the initial presentation,
the patient underwent repeat coronary angiogram,
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Figure 1 An image from coronary angiogram, 24 h after presentation.
The arrow points to the beginning of diffuse narrowing of affected
segment of left anterior descending artery (LAD). These findings were
consistent with diagnosis of spontaneous dissection of mid and distal
LAD.

which demonstrated complete resolution of dissection with res-
toration of normal coronary flow in LAD (figure 2).

Given her young age and lack of risk factors for atheroscler-
osis, there was a suspicion that she may have underlying fibro-
muscular dysplasia (FMD) predisposing her to SCAD. A renal
angiogram was performed at the time of repeat coronary angio-
gram, which showed diffuse irregularity of vessel lumen, consist-
ent with the diagnosis of FMD (figure 3). The patient was
closely followed in cardiology clinic over the next 4 months and
remained clinically stable.

DISCUSSION

SCAD is found in up to 10% of women younger than 50 years
of age with acute coronary syndrome and could be present in
up to 1.1% of patients undergoing angiography.! Contrary to
the earlier belief that SCAD mostly affected young women
(younger than 50 years of age), contemporary studies reveal that
the average age of diagnosis is the mid-40s to mid-50s, with
Saw et al* observing one of the largest cohort of patients with
non-atherosclerotic SCAD containing 58% women aged
50 years or above. It has been reported that almost 80% of

Figure 2 An image from the repeat coronary angiogram, 3 months
after initial presentation. The arrow points to the left anterior
descending artery, which showed complete resolution of dissection
with restoration of normal coronary flow.

Figure 3  Renal angiogram was evident of diffuse irregularity of
vessel lumen, consistent with the diagnosis of fibromuscular dysplasia.

patients diagnosed with SCAD are women, with up to 25%
diagnosed during the peripartum period,® usually presenting
within the first 2 weeks after delivery.*

In up to 56.5% of patients, possible predisposing conditions
associated with the occurrence of SCAD are present, including
FMD (which our patient had), pregnancy, postpartum state,
multiparity, hormonal therapy, connective tissue disorders and
systemic inflammatory diseases.” SCAD can be precipitated by
vigorous exercise, Valsalva manoeuver, parturition or recre-
ational drugs with hypersympathetic response or extreme emo-
tional stress, none of which were reported by our patient.> A
close association between FMD and SCAD has been
described.> 7 As many as one-third of young women with
non-ST elevation myocardial infarction and positive biomarkers
may have FMD/SCAD.” FMD is an idiopathic, segmental, non-
inflammatory angiopathy without atherosclerosis that occurs
mainly in young to middle-aged females. It can affect renal,
carotid, vertebral and iliac as well as coronary arteries, leading
to vascular stenosis and tissue ischaemia.® Although not all
patients with SCAD have FMD, it is important to subsequently
evaluate as it can affect vital vascular territories in the body, as
described above.’

There are three angiographic types of dissection without dif-
ferences in prognosis: type 1, with multiple radiolucent lumens
and arterial wall staining from contrast dye; type 2 (most
common), with diffuse stenosis; and type 3, with resemblance
to atherosclerotic lesions.® Over time, the survival of patients
with SCAD has dramatically improved from 50% to approxi-
mately 95%, likely owing to better diagnostic and treatment
options, since coronary angiography, PCI and coronary artery
bypass grafting (CABG) were not widely available before
1990.¢ 7

There is no consensus on treatment guidelines for SCAD.
Conservative medical management is favoured in most cases,
particularly if there is no evidence of ongoing cardiac ischaemia
or haemodynamic instability. In a study published in 2012 by
Alfonso et al, 45 patients with SCAD were included and fol-
lowed for 6 years. Twenty-nine of the 45 patients (64%) were
managed conservatively while 16 underwent revascularisation.
The study concluded that conservative management of SCAD
had excellent outcomes with favourable prognosis.'® Up to 10%
of patients who are managed conservatively may, eventually,
require coronary intervention, however, a 5-year revascularisa-
tion rate and recurrence of SCAD are not significantly different
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when compared with patients undergoing early intervention.'!

Clinically, significant progression of dissection may occur in
some medically managed patients, usually during the first week
after the initial event.'’ However, cases treated with stent place-
ment can also pose risk of extension of dissection as well as dis-
placement of intramural haematoma leading to worsening
myocardial infarction. PCI failure, including total occlusion of
the target vessel, may be as high as 53%, thus possibly making
early conservative management more favourable.'!

Medical management of SCAD is similar to the treatment of
acute coronary syndrome, including the use of antiplatelet
drugs, intravenous heparin and B-blockers. The medical regimen
for conservative management is largely observational as there
are no randomised controlled trials comparing different regi-
mens.> ' Anticoagulation with heparin, ACE inhibitors,
B-blockers and dual antiplatelet therapy for up to 1 year is
usually undertaken.® '? Clopidogrel can be discontinued if
healing of dissection is confirmed.” Heparin can be discontinued
if the cause of acute coronary syndrome is confirmed to be
SCAD."

The role of new P2Y12 antagonists is uncertain and IIb/Illa
antagonists should generally be avoided due to a potential for
extending the dissection.’” ' Calcium channel blockers may be
used in cases of coronary spasm,'? however, their use in SCAD has
not been studied.” The role of statins in non-atherosclerotic SCAD
is not clear. Some experts recommend that statins should only be
used if there is concomitant dyslipidaemia due to a small potential
increase in risk of SCAD recurrence with the use of statins,
however, this association is still under investigation.?
Thrombolytics are traditionally avoided due to the potential risk of
extension of dissection and its accompanying haematoma, though
one study did not find worsening outcomes with their use.'*

Advocates of early coronary intervention argue that patient
survival is improved with an aggressive revascularisation strategy
compared with conservative medical management. Shamloo
et al concluded that early intervention with either CABG or PCI
following the diagnosis of SCAD leads to better outcomes,
longer symptom-free intervals and, consequently, less need for
future intervention. Their study sample comprised of 440
patients who were treated with early intervention (PCI or
CABG) and followed for a period of up to 400 days.” They
reported that 21.2% of the patients originally treated conserva-
tively ultimately required CABG or PCI compared with 2.5%
for whom an early revascularisation approach was pursued
(p=0.001).” Of note, the study characteristics were different
from that conducted by Alfonso et al,'° with more female study
participants (70% vs 58%), greater number of pregnancy-related
cases (26% vs 4%), higher number of critically ill patients with
at least two-vessel dissection (16.1% vs 11%), higher incidence
of ST elevation myocardial infarction (64.9% vs 40%) and left
main dissection (6.1% vs 29%).” It is noteworthy that the
Shamloo et al study covered a period from 1931 to 2008, a
time when coronary diagnostic and treatment modalities, both
invasive and medical therapy, were undergoing tremendous
transformation. This broad timeframe may influence the find-
ings of Shamloo et al,’ including the fact that 21.5% of their
cases were diagnosed during autopsy examination. To the con-
trary, other contemporary studies, including Alfonso et al,'®
included SCAD cases, and were all diagnosed premortem by
coronary angiography or by other newer tomographic imaging
techniques (optical coherence tomography, multislice CT, intra-
vascular ultrasound, etc).

In light of current evidence, the management approach
should be individualised for each case, based on patient stability,

location of dissection (coronary segment involved) and
TIMI flow. Many researchers use a Bypass Angioplasty
Revascularisation Investigation (BARI) classification to describe
the location of dissection. Lettieri et al'> found that distal loca-
tion of the dissection (based on BARI classification) and TIMI
flow 2-3 are more likely to be managed conservatively com-
pared with proximal or mid-vessel location and TIMI flow 0-1,
respectively. Furthermore, they also found that the inpatient car-
diovascular complication rate was higher for surgical treatment
(16.1% vs 3.8%; p 0.028) but long-term outcome was similar
for medical and surgical approaches over a mean follow-up of
31 months. Therefore, patients with TIMI flow 0-1 or clinical
instability may benefit from early coronary revascularisation and
inpatient monitoring for 5-7 days.” '* PCI and stenting may be
preferable in proximal vessel dissection with significant reduc-
tion in coronary perfusion whereas conservative management
can be chosen in mid-to-distal dissection involving only a single
vessel.” '* The more distal lesions, usually, do not require any
intervention.'® Watchful waiting also seems prudent in stable
patients, to avoid the risk of PCI guide wire being passed into
false lumen thereby extending dissection.'”

The majority of medically managed cases tend to result in
natural healing of dissection, which should be reassessed with
repeat angiogram in 4-6 weeks with the understanding that a
minority of these patients may still end up requiring coronary
revascularisation. Late angiographic follow-up can be carried
out to assess for progression of dissection. Alfonso et al'® con-
ducted late follow-up angiographies with a median of 262 days
(range 175-284 days). They found that 2 of the 10 patient
managed conservatively who underwent late angiography
showed progression of the dissection requiring late
revascularisation.

Delayed PCI may allow better visualisation of vessel lumen
and thus more accurate stent placement to completely exclude
the dissection.” '” CABG is usually reserved for patients with
failed PCI or cases involving left main or multiple vessel dissec-
tion, though stenting of spontaneous left main dissection may
be appropriate in emergent situations.® ¢ '* Further screening
for FMD should be considered in all cases of SCAD, especially
in women. This usually includes abdominal angiography to
evaluate renal and iliac arteries, and CT angiogram of the head
to investigate carotid vessels.’

Learning points

» Most cases of spontaneous coronary artery dissection
(SCAD) can be managed medically with natural healing of
the dissection.

» Early surgical management (percutaneous coronary
intervention or coronary artery bypass grafting) is
recommended in dissection involving left main coronary
artery, multiple vessels, ongoing or worsening cardiac
ischaemia or haemodynamic instability.

» Follow-up coronary angiogram is recommended after 4—

6 weeks to document healing of the dissection. Late
angiographic follow-up may be undertaken at approximately
6—9 months, as some patients may show late progression of
dissection requiring late revascularisation.

» Screening for fibromuscular dysplasia should be considered
in SCAD with angiogram of the cerebral, renal and iliac
vasculature, as it may be associated with up to one-third of
the cases of SCAD in young women.
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