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SUMMARY

Introduction: Spontaneous coronary artery dissection (SCAD) remains under-diagnosed. Our aim was to describe the
characteristics of patients with SCAD and to assess their prognosis.

Methods: This was a prospective monocentric observational study conducted in the cardiology department of Mongi Slim La
Marsa Hospital from August 2018 to August 2020.

Results: Thirteen cases were diagnosed. The incidence was 2.6% of acute coronary syndroms (ACS) coronary angiographies.
The mean age was 56 years with a sex ratio of 0.2. The majority of patients (46%) had no cardiovascular risk factors and two
had hypothyroidism. No case was related to pregnancy. The predominant presentation was non-ST-elevation ACS in 61% of
cases (8 patients), while five patients (39%) presented with ST-elevation ACS, three were ongoing and two were seen on day
2. We noted a predominance of type 2 SCAD (46%), with 54% involvement of left descending artery. Two patients underwent
unsuccessful fibrinolysis while three patients (23%) had a percutaneous coronary intervention. Success was noted in two
patients (67%), and conservative treatment was the rule for 77% of the patients. No patient underwent surgery. The rate of
MACE and mortality at the median follow-up of 18 months was 0%.

Conclusion: SCAD is an particularly underdiagnosed cause of ACS, with good short and long-term prognosis.

RESUME
Introduction : La dissection spontanée des artéres coronaires (DSAC) reste sous-diagnostiquée. Notre objectif était de décrire les
caractéristiques des patients présentant une DSAC et d’évaluer leur pronostic 8 moyen terme.

Methodes : Etude observationnelle prospective monocentrique menée dans le service de cardiologie de 1’hopital Mongi Slim La
Marsa d’Aout 2018 jusqu’a Aout 2020.

Resultats : Treize cas ont ét¢ colligés. a diagnostiqué 13 cas. L’incidence était de 2,6% des coronarographies des SCA. L’age moyen
était de 56 ans avec un sex ratio de 0,2. La majorité des patients (46%) n’avaient aucun facteur de risque cardio-vasculaire et deux
avaient une hypothyroidie. Aucun cas n’était en rapport avec la grossesse. La présentation prédominante était un SCA sans sus-
décalage ST dans 61% des cas (8 patients), alors que cing patients (39%) présentaient un SCA avec sus-décalage ST, trois étaient
évolutifs et deux vus a J2. On a noté une prédominance des DSAC type 2 (46%) et d’atteinte de I’interventriculaire antérieure (54%).
Deux patients ont été¢ thrombolysé avec échec. Trois cas (23%) ont eu une intervention coronaire percutanée. Un succés a été obtenu
chez deux patients (67%), et le traitement conservateur a été la régle pour la majorité (77%). Aucun patient n’a eu un pontage. Le taux
des MACE et de mortalité au terme du suivi médian de 18 mois était de 0%.

Conclusion : La DSAC est une entité a reconnaitre du fait de ses particularités ayant un bon pronostic a court et & moyen termes.
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Spontaneous coronary artery dissection

INTRODUCTION

Spontaneous coronary artery dissection (SCAD)
is an epicardial artery dissection that is neither
iatrogenic nor post-traumatic. Since the firstautopsy
description of SCAD by Pretty in 1931 (1), our
understanding of the disease has evolved. Literature
data suggest that it is an underdiagnosed condition
particularly in young women.

METHODS

Thiswasa prospective, descriptive, monocentric study
in the cardiology department of Mongi Slim hospital.
We included acute coronary syndrome (ACS) patients
with SCAD from July 2018 to August 2020. Data were
collected based on patients’files and we investigated
the type, clinical presentation and context SCAD as
well as the therapeutic strategies. latrogenic, post-
traumaticand dissection related to aorticdissection or
atherosclerotic plaquerupture wereexcluded.Ouraim
wastodescribethedemographic,clinical,angiographic
and therapeutic characteristics of SCAD patients, and
to evaluate theirimmediate and long-term prognosis.
The primary endpoint was the occurrence of major
acute cardiovascular events (MACE) during a median
follow-up period of 18 months.

RESULTS
Epidemiology

Among 500 coronary angiograms performed in
the context of an ACS, 2.6% of the patients were
diagnosed with SCAD (13 cases). The mean age was
56 years, with extremes ranging from 35 to 72 years.
Patients in their fifties were the most common age
group. The SCAD population was mainly feminine
(85%), with a sex ratio of 0.2.

Cardiovascular risk factors and associated conditions

Almost half of our population had no cardiovascular
risk factor (CVRF) (46%). Arterial hypertension was
the most common CVRF (46%), followed by smoking
(38%), diabetes (8%) and dyslipemia (8%).The average
number of CVRFs per patient was 0.8. No case of
SCADwasrelatedtopregnancy.Intense physical stress
andahypertensive crisiswere the precipitatingfactors
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intwo patientseach.Twopatientshad hypothyroidism
ontreatment,while onepatientsuffered migraine,and
another was followed-up for depression.

Clinical and echocardiographic presentations

The predominant clinical presentation was non-ST
elevation myocardial infarction (NSTEMI) in eight
patients (61%). Of these, only one was at a very high
ischemicrisk. Five patients (39%) had an ST-elevation
myocardial infarction (STEMI), two of which with a
late presentation (seen on day 2). All of our patients
ended up having a coronary angiogram as shown in
Figure 1.The majority of patients (n=11,85%) had no
wallmotionabnormalitiesonechocardiography.One
patient had apical akinesis with a leftintraventricular
thrombus while another patient had segmental
hypokinesis.

SCAD patients
(n=13)
STEMI NSTEMI
(n=5) (n=8)
Ongoing ischemia Late presentation
(n=3) (n=2)
Fibrinolysis Primary coronary
(n=2) intervetion

(n=1)

Failure Succes
(n=2) (n=0)

Coronary angiogram

Figure 1. Clinical presentations and therapeutic approach

NSTEMI: Non-ST elevation myocardial infarction; SCAD: Spontaneous coronary artery
dissection; STEMI: ST elevation myocardial infarction

Angiographic characteristics

SCAD mainly involved the left anterior descending -
diagonal arteries (n=7) followed by the left circumflex
artery - marginal arteries (n=4) and the right coronary
artery (n=2). No patient had SCAD of the left main
coronary artery. The majority of patients had a type
2 SCAD (46%) with a length >20 mm (62%) (Table 1).
Severe tortuosity was observed in 5 patients (38%).
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Table 1. Lesional characteristics in our population
Angiographic characteristics Number of patients(%)

Type 1 5 (38%)

Type 2 6 (46%)

Type 3 1 (8%)

Type 4 1(8%)

<10mm 3 (23%)

10-20 mm 2 (15%)

>20mm 8 (62%)

Thrombus 2 (15%)

Severe tortuosity 5 (38%) Figure 3. (A) Type 1 dissection of a distal circumflex artery la

Cx distale; (B). Final outcome after stent angioplasty with a distal
Some angiographic presentations of our patients are hematoma migration and artery occlusion

shown in Figures 2, 3 and 4.

Figure 2. Type 2 dissection of a distal marginal artery Figure 4. Type 4 dissection of the left anterior descending artery

DISCUSSION

Given the potentially life-threatening presentations, all
patients were initially started on dual antiplatelet therapy

only three patients (23%) underwent percutaneous coronary
intervention (PCl). Successful PCI was achieved in two
patients (67%). Conservative treatment was therefore the

(Aspirin and Clopidogrel) with curative anticoagulation. Of
the three patients with ongoing myocardial infarction (MI),
two underwent fibrinolysis with failure (100%). In our survey,

rule for the majority of patients (N=10, 77%) due to a distal
anatomical location or largely extensive lesions (Table 2). No
patient underwent coronary artery bypass grafting (CABG)

Table 1. Therapeutic strategies and rationale in our population

Clinical presentation Treatment Coronary findings Result if PCI

Patient 1 Ongoing STEMI Fibrinolysis Distal site (RCA) TIMI 3 flow -
Patient 2 Ongoing STEMI Conservative treatment Distal site (Mg) TIMI 3 flow -
Patient3  ON9oing STE%'"‘:‘?“ refractory  Eiprinolysis / PCI TIMI 1 flow Failure (hematoma extension)
Patient 4 STEMI on day 2 Conservative treatment  Distal site (LAD) TIMI 3 flow -
Patients ~ SToM O day ;r‘:‘gth refractory PCI LAD, TIMI 0 flow Success
Patientg  \oCM! atvery high ischemic PClI Proximal LAD TIMI 1 flow Success
Patient 7 NSTEMI Conservative treatment  Distal site (LAD) TIMI 3 flow -
Patient 8 NSTEMI Conservative treatment  Distal site (LAD) TIMI 3 flow -
Patient 9 NSTEMI Conservative treatment  Distal site (LAD) TIMI 3 flow -
Patient 10 NSTEMI Conservative treatment  Distal site (LAD) TIMI 3 flow -
Patient 11 NSTEMI Conservative treatment Distal site (Mg) TIMI 3 flow -
Patient 12 NSTEMI Conservative treatment Lesion length (RCA) TIMI3 flow -
Patient 13 NSTEMI Conservative treatment Lesion length (Mg) TIMI 3 flow -

LAD: left anterior descending artery; Mg: marginal artery; NSTEMI: non ST-elevation myocardial infarction; PCl: percutaneous intervention; RCA : right coronary artery ;
STEMI: ST-elevation myocardial infarction; TIMI: thrombolysis in myocardial infarction
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At discharge, beta-blockers (92%), Aspirin (85%) and
Clopidogrel (77%) were the most prescribed molecules,
followed by statins (69%). Antihypertensive treatment with
converting enzyme inhibitors or angiotensin Il receptor
blockers (61%) was also prescribed. Acenocoumarol was
prescribed for one patient with an apical thrombus.

Follow-up

Themedianlengthofhospital-staywas 5 days, with extremes
ranging from 4 to 17 days. No MACE were noted during
hospitalization. No patient was lost to follow-up. The
median follow-up duration was of 18 months. No patient
wasreadmitted tohospital orhadanangiographiccheck-up.
Mortality and the rate of MACE at the end of follow-up in
our survey was 0%.

DISCUSSION

Physiopathology

SCAD results from the development of a hematoma
in the tunica media leading to separation of the intima
or intima-media complex from the underlying vessel,
resultingincompressionofthetruelumen.Recentoptical
coherencetomography (OCT)imaging studies show that
the false lumen is pressurized and that the fenestrations
observed may result from rupture of the false lumen into
the true lumen rather than vice versa (2).
Epidemiology

SCAD was historically considered a very rare
angiographic finding, but contemporary series report
an incidence of 0.07 to 0.2% of all coronary angiograms
and 2 to 4% of coronary angiograms performed for ACS
(3-5).These findings are similar to those observedin our
population.Largecontemporaryseriesreportanaverage
patients age ranging from 44 to 53 years (6-10). The
median age in arecent Tunisian serie was 10 years lower
than ours (11). The majority of SCAD patients (90%) are
female(5,10,12,13),suggestingapathophysiologicalrole
forestrogenand progesterone. Male patientsaresslightly
younger and the onset is favoured by intense physical
exercise rather than emotional stress (14).

Cardiovascular risk factors and associated conditions:

Atherosclerosis is rare in typical SCAD. Patients with
SCAD have fewer CVRF (10). However, many patients
have certain risk factors for ischemic heart disease,
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including hypertension, smoking and dyslipidemia,
although there is no evidence that these contribute
directly to the risk of SCAD. In our survey, only two
patients (15%) had more than one CRF. (7-10,14-16).

Pregnancyandperipartumcasesrepresentaminority
of SCAD (around 10% in most contemporary series).
However, 21-27% of Ml during pregnancy and 50%
of post-partum coronary events are thought to be
due to SCAD. The precise nature of this association
is still to be elucidated, but it may be linked to
hormonal influences on vascular connective tissue
or microvascularisation. In our survey, there were
no cases of CASD associated with pregnancy.

SCAD was also associated in literature to fibromuscular
dysplasia (FMD). It is a non-atherosclerotic, non-
inflammatory disease of the arterial wall, which also
occurs mainly in middle-aged women with few risk
factors,andthatcouldleadtodissectionsandaneurysms
of medium-sized arteries. Although FMD is the most
common extra-coronary vascular anomaly in patients
with SCAD, patients without imaging evidence of FMD
have been reported to have other arterial anomalies,
including coronary or extra-coronary dissections,
aneurysms or tortuosity (78%). Some of these patients
may in fact have a typical FMD, non-identified due to
insufficientlysensitiveimagingtechniques.Inoursurvey,
no case of MFD has been reported.

SCAD was also associated with systemic inflammatory
diseases in 8.9% (15). A clear link between systemic
inflammation and SCAD remains incetain. In our survey,
twowomenhadhypothyroidismonreplacementtherapy,
an association reported by lonescu et al (17) in 2009.

Clinical presentations

Thereisclearevidencethat SCAD remains underdiagnosed
(18).Some patients do not pay attention to their symptoms
or present with sudden death. For those who consult a
physician,amissedordelayeddiagnosisof SCADiscommon
(19,20) since most medical and cardiology departements
are focused on identifying patients at high ischemic risk
whereas patients with SCAD generally have a low ischemic
risk. The initial clinical presentation is usually an ACS
associated with positive Ml biomarkers. The proportion of
cases with STEMI compared to NSTEMI varies between
series, probably reflecting differencesin selection forthese
registries. In our study, five patients (39%) presented with
STEML. Of these, two (40%) were seen on the 2™ day.



Therapeutical approach

In our survey, two STEMIs were had a fibrinolysis treatment
with failure. There is strong evidence that the majority
of SCAD will initially stabilize and then heal completely
over time if managed conservatively (10,15,16,21-23).
Revascularization in patients with CAD is very difficult due to
the presence of a disrupted and friable underlying coronary
vessel wall. This explains the poorer results of PCl in SCAD
compared with atherosclerotic stenosis (7,9,10,16). For this
reason, a conservative strategy should be favored whenever
revascularization is not mandatory. In our study, conservative
treatmentwasfavoredinthemajorityofcases(77%).Published
studies show an increased risk of PCl complications during
SCAD. In the Canadian series by Saw et al (15), procedural
success was achieved in only 64% of patients. In the large
Mayo Clinic series (Tweet et al.) (10), procedural success was
achievedinonly 57% of cases. Furthermore, revascularization
was not associated with a reduced long-term risk of repeat
revascularization or recurrent SCAD.

In the presence an infarction requiring intervention,
interventional cardiologists need to be aware of the specific
additional risks associated with interventions in SCADs
suchastheincreasedriskofsecondaryiatrogenicdissection,
a possible coronary guidewire passage through the false
channel, and the occlusion of major collateral branches by
hematoma propagation. Given the increased risk of PCl
failure in SCAD, a number of interventional approaches
have been reported such as a minimal balloon angioplasty
to restore flow followed by a conservative strategy (24) or
covering the proximal and distal ends of affected segments
with short stents to limit hematoma extension before
stenting the intermediate segment (25,26). Targeting the
intimal tear with a focal stent (16,27) was also reported.

In our survey, three PCls were performed in the context of
SCAD, witha successrate of 67% comparable to the literature
findings. There was one failure due to arterial occlusion by
distal migration of the hematoma and one persistent distal
dissection successfully managed by a second stent.

CABG in SCAD is generally used as a bailout strategy after
failed PCl with ongoingischemia or because of the site and
the extent of the dissection (usually involving the LMCA or
the presence of multiple dissections). Successful CABG can
be difficult when the dissection extends beyond the graft
anastomosis site and great care must be taken to perform
the anastomosis to the true lumen. The data regarding
CABG in SCAD are limited to small case series (5 to 23
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cases). High failure rates have been reported possibly due
to healing of the native network leading to competitive
flow and secondary graft thrombosis (10). In our study,
there were no cases of CABG.

Todate, thereare norandomized controlledtrials comparing
different pharmacological treatment strategies for SCAD.
Current practice is therefore based on observations of
cases and registries and extrapolation of guidelines for
the treatment of ACS unrelated to SCAD. Anticoagulation
should be limited to revascularization procedures, while
chronic use should be restricted to situations where there
is an unequivocal clinical indication (such as left ventricular
thrombusorthromboembolicevents)(19).Inoursurvey,only
one patientwas maintained onanticoagulanttherapydueto
the presence of an apical thrombus on echocardiography.

Theuseofantiplateletagentsandthedurationoftreatment
remains controversial. This arises from an apparent conflict
between existing efficacy data in non-SCAD ACS versus
an inherent (albeit unproven) concern about the use of
thesedrugsextendingbleedingtimeinadiseasewherethe
primary pathophysiology may be intramural hemorrhage
(19). Patients undergoing PCl should receive DAPT for
12 months and extended or lifelong monotherapy (usually
with Aspirin) in accordance with ACS recommendations.
In conservatively treated patients, there is evidence from
OCT studies of significant stenosis sometimes associated
with thrombus in SCADs (28). This justifies antiplatelet
therapy in the acute phase and most authors advocate
DAPT in the acute phase (generally with Aspirin and
Clopidogrel rather than the newer P2Y12 inhibitors and
avoidingintravenousantiaggregants) (29-31).Theoptimal
duration of subsequent monotherapy remains unknown.

The management of SCAD survivors without left
ventricular dysfunction is controversial. Beta-blockers
appear to reduce the risk of recurrence (30). Vasodilators
such as nitrates and calcium channel blockers are reserved
for the empirical treatment of chest pain during the
acute phase and following the index event. Statins use is
controversialinacondition whose pathophysiology hasno
known association with high cholesterol levels.

Prognosis

In patients surviving DSAC, long-term mortality is low.
In the American Mayo Clinic survey (15), 10-year survival
estimated by the Kaplan Meier curve was 92%. In our
survey, during 18 months of follow-up, mortality and MACE
rates were of 0%.
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Survey limitations

Few limitiations are to be acknowledged, such as the small
size of the study and its monocentric nature. We are also
oughttoacknowledge the absence of acomparison group
withatherosclerosis-related ACSandtheabsenceoflonger-
term follow-up of patients to detect MACE. Due to the
lack of endo-coronary imaging techniques some SCADs
might have been underdiagnosed. We also didn't perform
angiographic control to confirm anatomical healing

CONCLUSION

SCAD is a frequently underdiagnosed entity. It
predominantly affects women in their fifties, with
preferential involvement of the distal left anterior
descending artery. In-hospital and long-term
mortality after a median follow-up of 18 months
was 0%. Fibrinolysis is ineffective in this setting,
and PCl is less likely to be successful. Conservative
treatment remains so far the first-line treatment in
these particular forms of MI.
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