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Challenges in the management of
postpartum spontaneous coronary
artery dissection
Spontaneous coronary artery dissection (SCAD) is a rare event, disproportionately affecting young women
free of atherosclerotic risk factors in the peripartum period. The pathophysiology of peripartum SCAD
and how it differs from other forms is not well understood. Fewer than 500 cases of SCAD have been
reported in the literature worldwide, only a fraction of which have occurred in peripartum patients. This
single-center case series of five postpartum SCAD patients with longitudinal follow-up, along with a
review of the literature, presents a diverse set of complications and management strategies and highlights
the challenges in caring for these patients in the absence of robust clinical data or consensus guidelines.
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Spontaneous coronary artery dissection (SCAD)
is an infrequent but well-known cause of acute
coronary syndrome (ACS) and sudden cardiac
death. The first case was described in 1931 [1] ,
and the first angiographically confirmed case
reported in 1978 [2] . SCAD is more common
in women than in men and postpartum SCAD
typically occurs in otherwise healthy women,
often with devastating consequences [3–6] . Given
the rarity of the disease, its pathophysiology
remains poorly understood. The bulk of the
available information is derived from case reports
and retrospective studies. Long-term outcome
data are lacking, treatment decisions are made on
a case-to-case basis and the absence of guidelines
complicates clinical decision-making. We
present five cases of postpartum SCAD treated
at our institution over a 4-year period (Table 1) .
In addition, this article will review the etiology,
clinical presentation, outcomes, management
options and controversies surrounding SCAD
with a focus on the postpartum population.

in the mid-portion of an otherwise normal
left circumflex coronary artery (LCX) with
Thrombolysis in Myocardial Infarction (TIMI)
grade 3 flow; the remainder of the coronary artery
tree was normal. A ventriculogram revealed mild
inferior hypokinesis and an ejection fraction
(EF) of 55%. No intervention was performed.
Postprocedure, the patient experienced
recurrent episodes of substernal chest pain
without electrocardiogram changes. The
symptoms resolved over several days of
observation and the patient was discharged to
home on hospital day 5. On re-evaluation 4 years
later the patient reported no recurrent symptoms
or events.

 Case 1
A 34-year-old woman with hypertension,
hyperlipidemia and migraine headaches
presented 13 days following an uncomplicated
delivery, with substernal chest pressure and
borderline inferolateral ST depressions on
electrocardiogram. Computed tomographic
angiography (CTA) excluded both pulmonary
emboli and aortic dissection. Coronary
angiography demonstrated a localized dissection

 Case 2
A 31 year-old woman with hypertension and
migraine headaches was admitted 9 days after a
normal delivery for headaches and hypertension
concerning for postpartum pre-eclampsia.
On hospital day 2 she developed substernal
chest pain and anterolateral ST elevations
on electrocardiogram. Emergent coronary
angiography demonstrated a dissection of the
proximal left anterior descending coronary artery
(LAD). Adjunctive intravascular ultrasound
(IVUS) examination revealed a subintimal
hematoma extending from the ostial LAD to
the first diagonal branch with minimal luminal
encroachment and TIMI grade 3 flow. Contrast
ventriculography showed anterior, apical and
distal inferior akinesis with an EF of 25%. No
intervention was performed.
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Figure 1. Case 2. (A) Coronary angiogram reveals a proximal left anterior descending coronary
artery dissection with significant luminal narrowing (white arrow); (B) ‘Kissing’ deployment of stents
into proximal left anterior descending coronary artery and left circumflex coronary artery following
extension of the dissection into the left circumflex coronary artery; (C) Poststent angiogram;
(D) Subsequent focal in-stent restenosis of the ostial left circumflex coronary artery (dashed arrow)
and diffuse in-stent restenosis of the left anterior descending coronary artery (solid arrow).

Surveillance angiography undertaken
3 days later demonstrated worsening luminal
narrowing (Figure 1A) and percutaneous coronary
intervention (PCI) was performed. Following
deployment of bare-metal stents (BMS) in
the ostial and proximal LAD, poststent IVUS
revealed propagation of the dissection into the
ostial LCX, necessitating bifurcation stenting
(F igures 1B  & 1C) . She was discharged home on
hospital day 12.
Coronary angiography that was performed
3 months later for recurrent substernal chest
372
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pain demonstrated nonobstructive in-stent
restenosis (ISR) of the proximal LAD stent and a
normalized EF. No intervention was performed.
Repeat angiography for angina 4 months later
revealed diffuse high-grade restenosis within
both the LAD and LCX stents (F igur e 1D) .
Due to limited suitable arterial conduits and
concerns regarding long-term vein graft patency
in this young patient, after multidisciplinary
consultation she underwent a successful hybrid
procedure with surgical grafting of the left
internal mammary artery (LIMA) to the LAD
future science group
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CABG: Coronary artery bypass grafting; CHF: Congestive heart failure; CP: Chest pain; HLP: Hyperlipidemia; HTN: Hypertension; ICD: Implantable cardioverter-defibrillator; ISR: In-stent restenosis; LAD: Left anterior
descending coronary artery; LCX: Left circumflex coronary artery; LM: Left main coronary artery; LV: Left ventricular; LVEF: Left ventricular ejection fraction; OHCA: Out-of-hospital cardiac arrest; PCI: Percutaneous
coronary intervention; Rx: Treatment; SCAD: Spontaneous coronary artery dissection; STD: ST segment depression; STE: ST segment elevation; TnI: Troponin I; VF: Ventricular fibrillation.
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Table 1. Patient characteristics.
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and repeat stenting of the ostial LCX with a drug
eluting stent (DES).
Angina recurred 6 months later and
angiography demonstrated a patent LIMA
to LAD graft and significant ISR of both
the L AD BMS and LCX DES. IV US
demonstrated good stent apposition, significant
neointimal hyperplasia within both stents,
and a nonhealed dissection with an intimal
flap at the distal LCX stent edge. A DES was
placed at the site of the LCX ISR and intimal
flap complicated by distal extension of the
dissection necessitating placement of a second
DES. During recent 30-month follow-up she
remained symptom-free.
 Case 3
A 33-year-old woman with hyperlipidemia, prior
tobacco use and remote traumatic subarachnoid
hemorrhage presented with acute substernal
chest pain and anterolateral ST elevations
14 days following an uncomplicated cesarean
section. Emergent cardiac catheterization
revealed an ostial left main coronary artery
(LM) dissection with subintimal hematoma
extending into the LAD with minimal luminal
encroachment and TIMI grade 3 flow to the
distal vessel. Ventriculogram demonstrated
anterior and apical hypokinesis and severe left
ventricular dysfunction. No intervention was
performed. Postprocedure transesophageal
echocardiography and CTA excluded aortic
dissection.
On hospital day 7, surveillance angiography
showed progression of the LM dissection into
the LAD and LCX with significant luminal
narrowing and TIMI grade 2 flow. Emergent
three-vessel coronary artery bypass grafting
(CABG) with LIMA to LAD and vein grafts
to the diagonal and obtuse marginal branches
were performed. On direct visualization in the
operating room, all coronary vessels were noted
to be thin-walled and friable. Echocardiography
at the time of discharge on postoperative day 7
(hospital day 14) demonstrated persistent severe
systolic dysfunction.
A total of 1 month later, surveillance cardiac
CTA demonstrated a 6-mm LM pseudoaneurysm
and an occluded diagonal vein graft (Figure 2A) .
Repeat CTA 6 months later suggested
enlargement of the LM pseudoaneurysm.
Cardiac catheterization confirmed a large LM
pseudoaneurysm (Figures 2B & 2C) , occlusion of the
diagonal vein graft, a patent but atretic LIMA
with competitive flow, and a patent obtuse
marginal vein graft with retrograde flow to the
374
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LAD. EF had improved to 55%. She underwent
successful obliteration of the pseudoaneurysm
with IVUS-guided implantation of a covered
coronary stent [7] . A total of 3 months later she
underwent coronary angiography for recurrent
angina demonstrating persistent patency of
the LM and obtuse marginal bypass graft. She
has had an uneventful clinical course in the
12 months since.
 Case 4
A 34-year-old woman with a past history of
hypertension presented 6 days postpartum
following ventricular fibrillation out-of-hospital
cardiac arrest. She was successfully resuscitated
and initiated on an induced hypothermia
protocol. Echocardiography demonstrated
inferoseptal and apical hypokinesis with an EF
of 40%. Following rewarming and extubation
on hospital day 3 she experienced substernal
chest pain with anterolateral ST elevations.
Emergent angiography demonstrated an
extensive LAD dissection. IVUS-assisted PCI
was performed with stenting of the proximal
LAD and diagonal branch with BMS and
balloon angioplasty of the mid and distal
LAD with restoration of TIMI grade 3 flow.
Left ventriculography demonstrated severe
anterolateral hypokinesis and apical akinesis
with an EF of 30%. Cardiac MRI confirmed
a moderate sized transmural infarction in the
LM distribution (Figur e 3B) . The patient was
discharged on hospital day 11 with a LifeVest®
(Zoll Medical, MA, USA) wearable automatic
defibrillator.
A total of 4 months later, coronary angiography
for recurrent angina demonstrated significant
ISR of the LAD and diagonal necessitating repeat
PCI with a DES to the mid-LAD and balloon
angioplasty of the diagonal (Figures 3A & 3C) . A
total of 1 month later, the patient underwent
unsuccessful cutting balloon angioplasty for
restenosis of the diagonal BMS, followed by
successful brachytherapy. In the 6 months
since, she has had no recurrent symptoms
and recent echocardiography demonstrated
near normalization of left ventricular systolic
function.
 Case 5
A 40-year-old woman with prior tobacco use
presented 7 days following an uncomplicated
cesarean section with substernal chest pain and
anterolateral ST elevations. Emergent coronary
angiography revealed a distal LM coronary
dissection extending into the proximal LAD
future science group
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Figure 2. Case 3. (A) Cardiac computed tomographic angiography with volumetric reconstruction
reveals a left main coronary artery pseudoaneurysm (solid arrow) and an occluded vein graft to the
first diagonal (dashed arrow); (B) Coronary angiogram of the coronary pseudoaneurysm (arrow);
(C) Intravascular ultrasound demonstrates the characteristic narrow neck and saccular dilatation
(solid arrow) of the coronary pseudoaneurysm and the associated dissection plane and subintimal
hematoma (dashed arrow).

with TIMI grade 3 distal flow. No intervention
was performed. Postprocedure echocardiography
demonstrated severe anterior, lateral and apical
hypokinesis with an EF of 20% and an apical
thrombus. Cardiac MRI demonstrated a large
transmural infarction in the LAD distribution
future science group

with a large region of microvascular obstruction.
A total of 6 days later she developed recurrent
substernal chest pressure with anterolateral ST
elevations. Angiography revealed a worsening
dissection extending from the proximal LM into
the LAD and ramus intermedius artery with
www.futuremedicine.com
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Figure 3. Case 4. (A) Coronary angiogram reveals an area of high-grade in-stent restenosis in the
left anterior descending coronary artery (solid arrow) and a diffuse segment of in-stent restenosis
(dashed arrow) in the first diagonal. (B) Mid-cavity short axis cardiac MRI shows an area of bright
myocardium (arrows) consistent with infarction in the left anterior descending coronary artery
distribution. (C) Follow-up angiogram after balloon angioplasty demonstrates marked improvement
in flow in both the left anterior descending coronary artery and the first diagonal.

TIMI grade 0 flow requiring emergent surgical
revascularization with grafting to both vessels.
Repeat echocardiography on postoperative
day 12 (hospital day 18) demonstrated
resolution of the left ventricular thrombus and
an unimproved EF.
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Serial outpatient echocardiography showed
persistent systolic dysfunction and she underwent
implantable cardioverter-defibrillator insertion.
A total of 4 months later, angiography performed
for recurrent angina revealed a normal LM,
significant narrowing of the proximal LAD
future science group
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and ramus, a patent vein graft to the LAD,
and an occluded vein graft to the ramus. No
intervention was performed. She has remained
symptom-free since.

Epidemiology
Although acute myocardial infarction (MI) is
rare in women of reproductive age, pregnancy
increases the risk nearly fourfold and is a factor
in infarct severity [8,9] . SCAD is an equally
infrequent phenomenon, noted in only 0.07–3.5%
of ACS cases evaluated by angiography, IVUS
or anatomic examination [3,4,10–19] . Historical
SCAD data derived primarily from autopsy
studies likely underestimated its frequency [11,20] .
Recent studies in the era of widespread
angiography in ACS and the increased
availability of adjunctive intracoronary imaging
techniques demonstrate significantly higher
rates of SCAD [3,6,15,18,19,21] .
The mean age of presentation of SCAD
in both sexes is 40 ± 10 years of age [5] . In
women below the age of 50 the incidence of
SCAD approaches 9% in ACS and 11% for ST
elevation MI (STEMI) [22] . Peripartum SCAD
typically occurs in relatively older (>30 years
of age) and multiparous pregnant women [8] .
In a cohort of 58 reported cases of peripartum
SCAD between 1952 and 1999, the mean age at
presentation was 33 years and the mean parity
was 2.4 years [17] . Among 25 cases reported
in the literature between 2000 and 2008, the
average age and parity were 32.6 and 1.6 years
respectively [18] . Among peripartum women,
SCAD is present in ≥35% of ACS [5,6,13] with
a peak incidence in the first 2 weeks after
delivery [17] . The LAD is most commonly
affected, involved in 80% of peripartum
cases; the LM is involved in 20%; 40% of
cases demonstrate multivessel dissection; and
30% involve both the right and left coronary
arteries [17,18] . This preponderance of LM, LAD
and multivessel involvement places a significant
portion of the left ventricle at jeopardy for
extensive ischemia and infarction.
Pathophysiology
C oron a r y a r ter y d i s s e c t ion s o c c u r
spontaneously or result from aortic root
dissection, chest trauma or percutaneous or
surgical intervention [22] . The precise etiology
of spontaneous dissection is unknown.
These dissections may occur in patients with
pre-existing arteritides and inherited connective
tissue disorders or may follow extreme
shear stress such as that encountered during
future science group
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childbirth [23–26] . SCAD is distinct from the
atherosclerotic plaque rupture responsible for
most ACS and 70% of cases occur in women
with no known risk factors and no significant
coronary artery disease [5,6,8,9] . Recent case series
raise the possibility that coronary fibromuscular
dysplasia [27] or mechanical stresses resulting
from myocardial bridging [28] may contribute
to vessel wall weakness, culminating in
spontaneous dissection.
Normal hemodynamic consequences of
pregnancy include increases in total circulating
blood volume, blood pressure, cardiac
output and elevation of coronary artery wall
tension [29] . Straining during labor also induces
shear stresses. Additional hormonal and
physiologic changes during pregnancy cause
alterations in vessel wall architecture, impaired
collagen synthesis, fragmentation of reticulin
f ibers, decreases in mucopolysaccharide
content and loosening of ground substance,
and perhaps primary or reactive eosinophilic
infiltration with enhanced production of
proteolytic enzymes [8,30–38] . These pathologic
features have been deduced from autopsy
cases, explanted hearts and more recently
by virtual histology analysis of survivors by
IVUS and optical coherence tomography
(OCT) [20,30,32,39–42] . Together, these changes
predispose vessels to dissection [25,43] .
Two mechanisms have been advocated as
the initiators of spontaneous dissection. One
is an intimal or medial tear with superimposed
thrombus. The second, predominant in
peripartum SCAD, is the spontaneous rupture
of medial vasa vasorum with intramural
hematoma formation and luminal compression,
similar to aortic intramural hematoma [41,44] .
Continued hematoma expansion, usually in the
absence of an outlet, leads to distal propagation,
true-lumen compression, and f low-limiting
obstruction with myocardial ischemia and
infarction [45] . The absence of medial atrophy
and scarring in young female patients compared
with older patients with atherosclerotic and
calcific coronary artery disease may also further
facilitate dissection propagation [6,46] . In some
cases, intimal rupture may provide a protective
effect, decompressing a potentially obstructive
hematoma, thereby preventing complete arterial
occlusion.

Clinical presentation
The presentation of SCAD is variable. Patients
may be asymptomatic or present with MI,
hemodynamic collapse or sudden cardiac death.
www.futuremedicine.com
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SCAD patients more commonly present with
STEMI versus other forms of ACS and usually
demonstrate larger infarcts [47] . Additionally,
in one recent case series of 31 SCAD patients,
postpartum patients (n = 7) showed involvement
of more proximal coronary segments, larger
infarct size, more malignant arrhythmias, greater
incidence of cardiogenic shock and lower initial
EF compared with both male and nonperipartum
female patients [6] . Such significant differences in
clinical presentations and angiographic findings
between postpartum and nonpostpartum cases
may reflect potentially different pathogenesis of
SCAD between the two populations.

Diagnosis
Coronary angiography, often with adjunctive
IVUS and OCT, is the diagnostic test of
choice for SCAD [39,42] . The most common
angiographic feature of a classic spontaneous
dissection is f low in two separate lumens
separated by a radiolucent flap [47] . In the
absence of an intimal tear, a long eccentric
narrowing may be the only angiographic clue
and IVUS may be required to discriminate
between atherosclerotic disease and SCAD [41] .
In cases with ambiguous coronary angiography
where IVUS fails to identify small entry flaps,
OCT provides unprecedented in vivo near-field
resolution to more accurately determine the
morphology and extent of a dissection [48,49] .
Cardiac CTA has slightly poorer spatial
resolution than standard angiography but
as a true 3D imaging technique can provide
information beyond lumenography with
relatively modest radiation exposure [50] .
However, despite several reports of intimal
dissections and hematomas visualized by
cardiac CTA, its utility in the initial diagnosis
of coronary dissection is unknown [51] . However,
recent technological improvements make it an
attractive option for noninvasive monitoring
of dissection extension or healing and early
detection of pseudoaneurysm formation in stable
patients after the initial dissection event [52–54] .
Management
Optimal management of SCAD is not well
defined and treatment decisions are largely
empirical. The specific choice of therapy
depends on the patient’s hemodynamic stability,
site and extent of dissection, adequacy of distal
coronary blood flow and amount of myocardium
at risk. However, a review of historical cases
demonstrates statistically superior outcomes
for coronary revascularization with lower
378
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mortality rates, longer symptom-free periods,
and less need for future interventions compared
with conservative medical therapy [4,55] . The
decision to pursue PCI versus CABG generally
depends on lesion complexity and the number
of involved vessels.

Medical management
Studies of iatrogenic dissections following
coronary angioplasty demonstrated the success
of conservative management [56,57] . In this
population, lesions with only minimal flow
disruption typically remain open, demonstrate
low rates of restenosis and are usually associated
with clinical success and favorable outcomes,
cautioning against indiscriminate stenting
in the absence of vessel occlusion [56,57] . It is
unclear if this approach is similarly efficacious
in SCAD or peripartum SCAD with its different
pathophysiology and vessel wall composition.
Medical management may be appropriate
in hemodynamically stable patients with no
evidence of active ischemia and a mid-to-distal
dissection in a single small-to-medium sized
vessel with preserved TIMI grade 2 or 3 flow.
Angiographic dissection resolution is typical in
nonperipartum SCAD [58] but less commonly
observed in pregnancy-related SCAD [3,18,59,60] .
Reperfusion therapy is mandated for any evidence
of ongoing myocardial ischemia. An analysis of
440 SCAD cases published between 1931 and
2008 revealed that 60% of SCAD lesions either
worsened or did not improve with conservative
management, often necessitating percutaneous
or surgical revascularization, thus recommending
more aggressive initial therapy [55] .
Although a critical concern in coronary
dissections is maintaining the patency of the
true lumen, anticoagulation is controversial.
Anecdotal reports of success with aspirin and
clopidogrel have been reported [26] . While
heparin has been used successfully to decrease
thrombus formation in the false lumen and
permit additional f low through the true
lumen, it may also precipitate expansion of the
intramural hematoma and flow obstruction of
the true lumen [47,61] . Although short-term use
of glycoprotein IIb/IIIa inhibitors has also been
reported, it is generally not recommended for
the same reason [62] . Use of fibrinolytic agents
to dissolve compressive clots, relieve true lumen
compression and restore vessel patency is also
controversial, and may instead increase flow in
the false lumen and propagate the dissection,
and is probably associated with worse clinical
outcomes and best avoided in SCAD [55,63–66] .
future science group
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Dissections managed conservatively also
carry a risk of progression to pseudoaneurysm
formation and a subsequent increased risk
of vessel rupture [43] . Although there are no
standard treatment recommendations, cases
such as ours with successful obliteration of
SCAD-related pseudoaneurysms with covered
stents have been reported [7,67] .

Percutaneous coronary intervention
W hile coronary stents represented an
important innovation in the management
of iatrogenic coronary dissections, technical
challenges unique to SCAD make PCI more
complex in this population. With intimal
rupture, identification of the false and true
lumens may be difficult, increasing the risk
of passage of the guidewire down the false
lumen with subsequent culprit vessel and side
branch occlusion. Accurate assessment of stent
dimensions may also be difficult in the presence
of an intramural hematoma. Finally, stenting
may cause further propagation of dissection,
necessitating additional stenting, and facilitate
late complications of PCI, such as restenosis and
stent thrombosis.
IVUS and OCT are useful in the planning of
therapeutic strategies and can minimize some
of the short- and long-term risks of PCI. Both
imaging modalities can be utilized to confirm
wire location, aid in assessing reference vessel
size and dissection length, localize intimal
tears, guide stent positioning and verify full
apposition of the stent struts, sealing of the
dissection, resolution of intramural hematoma,
and obliteration of the false lumen [68,69] . OCT,
with its additional near-field resolution, may be
even better suited to this particular application
in SCAD [42,70] . In a recent prospective study,
OCT demonstrated utility in guiding coronary
interventions in patients with spontaneous
coronary dissections [49] . Unfortunately, even
with a meticulous technique, late suboptimal
stent apposition still occurs due to healing
and reabsorption of intramural hematoma,
often requiring postdilatation in a separate
procedure, and may also lead to other late
clinical events.
Stenting may either be performed
preferentially at the suspected dissection entry
site or in a distal-to-proximal manner across
the entire dissected segment, starting at the
nondissected end of the vessel [71–73] . Although
the issue is controversial and there are limited
data to definitively support either strategy [49] ,
the predominance of intramural hematoma
future science group
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without a dissection flap in the peripartum
SCAD population historically recommends the
latter technique [68] .
It is unclear whether DES or BMS are
preferable in peripartum SCAD. The young
age of most patients, the frequent need for long
or multiple stents, and the presence of systemic
inf lammatory mediators stimulating the
proliferative response have been cited as reasons
to justify the preferential use of DES [31,32,34,74] .
Alternatively, the unpredictable impact of DES
on healing of nonatheromatous disease in
patients with a presumed underlying collagen
defect has been cited as a need for BMS use [75] .
Studies in the BMS era demonstrated that
a longer stented segment is an independent
predictor of restenosis [76] . Although later
studies following the advent of DES revealed
reduced rates of restenosis compared with
BMS, increased length and number of stents
still correlated with higher rates of restenosis,
stent fracture and the need for target vessel
revascularization [77,78] . Finally, the potential
risk of recurrent spontaneous bleeding in
the vasa vasorum with the use of prolonged
dual antiplatelet therapy required with DES
further complicates decision-making. In the
absence of any meaningful comparison in the
literature between BMS and DES in SCAD,
stent selection in this rare condition remains
controversial.

Surgical revascularization
There are no studies comparing revascularization
methods in SCAD patients, but CABG is
generally reserved for patients with failed
PCI or persistent ischemia where the location
or extent of disease precludes PCI in
accordance with current guidelines: typically
significant multivessel or LM coronary artery
involvement [31,79,80] . As a group, postpartum
women are normally low-risk surgical candidates
due to their young age and general absence of
significant comorbidities. Internal mammary
grafts should be favored because of their higher
patency rates in these young patients. Overall,
the goals of surgical intervention are to restore
flow beyond the obstruction and minimize the
likelihood of further dissection [45] .
Bypass surgery may be technically challenging
due to vessel wall fragility in peripartum
SCAD. Identification of the true lumen may be
difficult and grafting to the false lumen can be
catastrophic, resulting in irreversible myocardial
damage or death. With long dissections, if unable
to anastomose to a normal vessel segment, the
www.futuremedicine.com
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layers of the vessel should be reapproximated and
both true and false lumens incorporated into the
anastomosis, in order to re-establish true luminal
flow [45] . In the past, some surgeons suggested that
the vessel be ligated beyond the far edge of the
dissection and a vein graft anastomosed distally
to minimize this risk. Others later argued that
because healing often occurred spontaneously,
ligation was unnecessary and would furthermore
make the distal circulation entirely dependent
on the vein graft [45,79] . The current consensus is
that it is indeed unnecessary to ligate the vessel
proximal or distal to the dissection [45] .
The surgical literature also reveals a variable
natural history of conservatively managed
dissections with significant percentages both
healing and progressing, but no good model
to predict which outcome will prevail in an
individual patient [81,82] . This uncertainty
further complicates the decision-making process
as grafts may close or become atretic following
reabsorption of intramural hematoma and
restoration of native coronary blood flow.

380

Management trends
Despite the absence of guidelines for treatment
of SCAD, current consensus opinion dictates
that the decision to pursue conservative
management, PCI or surgery should be made
in a similar fashion to decision-making for
coronary atherosclerosis [79,80] . Urgent diagnosis
by coronary angiography is essential and early
therapy to restore coronary flow and maintain
stable hemodynamics is crucial. Asymptomatic
non-LM coronary dissections may be treated
conservatively with scheduled follow-up invasive
or noninvasive imaging. Symptomatic non-LM,
nontriple-vessel dissections are probably best
treated with PCI, whereas symptomatic LM
or triple-vessel dissections should be treated
surgically. Ideally, complicated treatment
decisions should be made via multidisciplinary
consultation among interventional cardiologists
and cardiothoracic surgeons.

dropped significantly, ranging from 0 to 10%
in most contemporary series, with 2-year
survival rates of nearly 90% for acute-phase
survivors [3,4,10–15,19] . Unfortunately, outcomes
remain less favorable for peripartum patients,
who represent only a small fraction of total
SCAD patients in historical series (n = 0–7)
(Table 2) [83] , and demonstrate a 45% short-term
mortality compared with 5% for all-cause
MI [5,17] , probably due to the greater incidence
of left main, proximal vessel and multivessel
involvement, longer dissection lengths and the
absence of pre-existing collateral circulation.
Recurrence is also common in SCAD, often
in coronary arteries other than the initial
culprit and occasionally in noncoronary vessels,
advocating for a global arterial weakness [15,28] .
One literature review of 152 cases reported a
50% recurrence rate within 2 months, while
another recent study of 13 nonperipartum
female SCAD patients demonstrated a 50%
recurrence rate within the first 2 weeks of the
index event [15,84] . Extrapolating from published
studies demonstrating uniformly worse outcomes
for peripartum patients compared with other
SCAD populations, these statistics may be even
worse among this patient subset.
Overall there is no long-term clinical data
among the peripartum SCAD population,
complicating prognostication. Preliminary
results from the only multicenter prospective
study of SCAD, the DISCOVERY study,
demonstrate that SCAD patients exhibit a
better long-term prognosis compared with
non-SCAD controls [85–87] . However, none of
the initial 42 patients in this ongoing registry
were peripartum, which may explain why the
study’s positive clinical outcomes differ from
other series [3–5,18,19] . It is hoped that additional
prospective data collection from both this study
and an ongoing descriptive database collection
by the Mayo Clinic, MN, USA [88] may provide
improved data regarding long-term prognosis
in SCAD and peripartum SCAD in particular.

Morbidity & mortality
The short-term mortality in SCAD is higher
than both ACS and STEMI [22] . According
to a recent analysis of gender differences in
SCAD, the strongest multivariate predictors
of mortality are female sex (odds ratio: 4.27)
and absence of early treatment (odds
ratio: 35.5) [5] . Prior to widespread coronary
angiography, SCAD was treated medically
with a near 80% mortality rate [19] . In the
interventional era, in-hospital mortality rates

Outcomes
In our series of five postpartum cases of SCAD,
all occurred within 2 weeks of delivery. One
patient presented with unstable angina, four
with STEMI and acute systolic heart failure,
and one with out-of-hospital cardiac arrest.
All STEMI patients underwent immediate
coronary angiography. The LM was involved
in two cases, the LAD in four, and the LCX in
four; no patients demonstrated right coronary
artery involvement.
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One patient with a limited focal dissection
of the mid LCX was successfully managed
conservatively with no recurrent symptoms
or events at 4-year follow-up. A conservative
strategy was pursued in three additional cases
following diagnostic coronary angiography
while one patient underwent primary PCI
during her initial catheterization. Of the four
patients initially managed conservatively, three
underwent early repeat coronary angiography,
one for recurrent symptoms and two for planned
surveillance. All three patients demonstrated
progression of dissection and two proceeded
to urgent CABG. The third was treated with
PCI, only to proceed to delayed CABG several
months later due to obstructive restenosis of
the stented ostial LAD and LCX. Of the four
patients with systolic dysfunction at the time of
initial hospital discharge, three demonstrated
near-total recovery during follow-up, while
one evidenced persistent severe left ventricular
systolic dysfunction necessitating implantable
cardioverter-defibrillator implantation.
Following their initial hospitalizations, four
out of five patients underwent an average of 2.5
additional coronary interventions over the course
of the next 12 months. Three of these patients
demonstrated significant early ISR with both
BMS and DES leading to recurrent stenting with
DES for two patients and brachytherapy for the
third. Two patients suffered iatrogenic dissection
extension during their subsequent PCIs requiring
additional stent implantation and one underwent
covered stent implantation for the treatment of LM
coronary pseudoaneurysm. Of the three patients
that ultimately underwent CABG, two patients
experienced vein graft failure, one suffered LIMA
atresia and one demonstrated stenosis at the
LIMA anastomotic site. Most of these occurrences
occurred early, were symptomatic and necessitated
additional interventions.

Future perspective
Postpartum SCAD presents an array of
controversies but also numerous opportunities for
progress. Enhanced diagnostic and surveillance
imaging modalities, new stent technologies
designed to mitigate many of the undesired
effects of PCI and advances in intracoronary
imaging may all improve patient diagnosis and
management and increase the technical success
of coronary interventions and more importantly,
long-term clinical outcomes.
Future improvements in multidetector CTA
and cardiac MRI technology are expected to
increase the utility of these noninvasive imaging
382
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modalities in the diagnosis and surveillance of
SCAD and better guide the choice of conservative,
endovascular, or surgical therapy. Current
coronary CTA details vessel wall composition and
has been well-validated against invasive coronary
angiography for quantitative assessment of area
stenosis [89] while cardiac MRI permits radiationfree visualization of the coronary arteries
along with an integrated assessment of cardiac
anatomy, perfusion, function and viability [90] .
Ongoing innovations in both technologies should
dramatically reduce radiation exposure and image
acquisition time, and improve spatial resolution
and multidimensional image reconstruction.
Continued advances may ultimately position
these noninvasive imaging techniques ahead of
coronary angiography, replacing this technique
for the surveillance of the hemodynamically
stable patient undergoing serial reassessment after
initial diagnosis.
IVUS and OCT have demonstrated utility
in optimizing treatment, improving technical
success and preventing periprocedural
complications [49,91,92] . The emergence of new
innovations in these and other ultrasound- and
light-based imaging modalities, such as high
definition and virtual histology IVUS, OCT
and near-infrared spectroscopy, should continue
to provide increasingly detailed assessment of
vessel wall composition, anatomy and function.
Forward-looking IVUS additionally has potential
applications to guide vessel wiring in SCAD and
avoid guidewire passage down the false lumen.
Resolution enhancements, further miniaturization
and integration of all of these modalities and
others still undiscovered, into a single multimodal
catheter should facilitate faster image acquisition,
provide better resolution and definition, increase
access throughout the coronary tree, guide
better stent placement and apposition, reduce
overinflation and overcompression of intramural
thrombus and dissection extension and improve
overall technical success and clinical outcomes.
Bioresorbable stent (BRS) platforms and new
antiproliferative agents and delivery mechanisms
are exciting innovations with potential in SCAD.
BRS may overcome many of the technical and
safety concerns associated with bare-metal and
DES by maximizing the low-restenosis rates
of DES and minimizing the long-term risks of
both late-stent thrombosis and impaired healing
of abnormal vessel collagen substrate in SCAD.
By reabsorbing as the dissection heals, BRS may
also reduce the potential for late suboptimal
stent apposition and facilitate the restoration
of vessel vasomotor tone, adaptive shear stress,
future science group
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late luminal enlargements, and beneficial late
expansive remodeling [93] . BRS may also reduce
the incidence and consequences of ISR and
side-branch coverage in long-stented segments.
The ultimate absence of foreign material may
also lead to reductions in the duration of dual
antiplatelet therapy and its attendant potential
risk of continued vasa vasorum bleeding without
any risk of late-stent thrombosis. Overall, future
BRSs may provide optimal transient scaffolding
of the healing coronary artery and improved
antiproliferative drug elution to counteract
excessive neointimal hyperplasia, and then may
be reabsorbed, restoring normal vessel endothelial
structure and function.

Conclusion
SCAD is a rare and complex disease that strikes
young, typically healthy patients and preferentially
women in the peripartum state. Our diverse
case series of five postpartum SCAD patients
highlights the significant treatment challenges and
numerous complications common to the care of
these patients. Because there are no randomizedcontrolled trials, no long-term clinical data and only
one ongoing prospective trial, optimal treatment
of SCAD and peripartum SCAD is controversial
and informed only by cumulative experience and

Review

literature review [58,62,68,85] . Although there are
increasing data from newer and larger reported
retrospective series, all of these individual series
report very few (n = 0–7) peripartum numbers.
Overall, the absence of clinical guidelines and lack
of expert consensus merits individualized therapy
and multidisciplinary treatment plans. Ultimately,
there is great need for systemic acquisition
of prospective data, particularly among the
peripartum population, which may have a different
pathogenesis than other SCAD cohorts. In the
future, new noninvasive methods may become
suitable for surveillance, diagnosis, and selection of
initial therapy, advances in intracoronary imaging
may improve PCI techniques and outcomes and
the widespread use of BRS may mitigate some of
the short- and long-term pitfalls of PCI.
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Executive summary
Pathophysiology of postpartum spontaneous coronary artery dissection
 Hemodynamic, physiologic and histologic changes in pregnancy predispose peripartum women to coronary dissection.
 Pathology resembles aortic intramural hematoma more than iatrogenic coronary dissection.
Controversies surrounding preferred management strategies
 Medical management may be appropriate in select stable patients with limited dissections and preserved distal flow.
 There is no consensus on the preferred mode of coronary revascularization: endovascular or surgical.
Technical aspects of percutaneous coronary intervention
 Immediate procedural challenges include inconclusive identification of the true lumen, optimal stent deployment and prevention of
dissection propagation.
 Careful use of intravascular ultrasound or optical coherence tomography can minimize many of the short- and long-term risks of
percutaneous coronary intervention.
 It is unclear whether bare-metal stents or drug-eluting stents are preferable in peripartum spontaneous coronary artery dissection (SCAD).
Lack of prospective data, randomized controlled trials, expert consensus & clinical guidelines
 Optimal treatment is informed primarily by experience and literature review.
 Most experts recommend approaching the mode of revascularization anatomically according to current guidelines for coronary
atherosclerosis.
 The only multicenter prospective study of SCAD has enrolled no peripartum patients to date.
Poor clinical outcomes in SCAD & peripartum SCAD in particular
 Morbidity and mortality in SCAD exceeds acute coronary syndrome and ST elevation myocardial infarction.
 Early recurrence rates approach 50%.
 Peripartum SCAD patients demonstrate even higher morbidity and mortality than other SCAD cohorts.
Future challenges & opportunities
 Computed tomographic angiography and MRI demonstrate potential for postangiography surveillance of stable patients.
 Intravascular ultrasound, optical coherence tomography, and other emerging imaging modalities may improve the procedural success of
percutaneous coronary intervention and minimize short- and long-term procedural complications.
 Bioresorbable stent platforms may be the optimal approach to address the immediate therapeutic requirements of SCAD while avoiding
the current complications of percutaneous coronary intervention.
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