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Abstract: Spontaneous coronary artery dissection
(SCAD) has emerged as an important cause of acute
coronary syndrome and sudden cardiac death. The trig-
gers for SCAD often do not include traditional athero-
sclerotic risk factors. The most commonly reported
triggers are extreme physical or emotional stress. The
current study compared in-hospital and follow-up
events in patients with SCAD with and without
reported stress. Data from 83 patients with a confirmed
diagnosis of SCAD were collected retrospectively from
30 centers in 4 Arab Gulf countries (KSA, UAE,
Kuwait, and Bahrain) from January 2011 to December
2017. In-hospital myocardial infarction (MI), percutane-
ous coronary intervention (PCI), ventricular tachycar-
dia/ventricular fibrillation, cardiogenic shock, death,
ICD placement, dissection extension) and follow-up
(MI, de novo SCAD, death, spontaneous superior
mesenteric artery dissection) events were compared
between those with and without reported stress. Emo-
tional and physical stress was defined as new or unusu-
ally intense stress, within 1 week of their initial
hospitalization. The median age of patients in the study
was 44 (37-55) years. Foty-two (51%) were women.
Stress (emotional, physical, and combined) was reported
in 49 (59%) of all patients. Sixty-two percent of women
with SCAD reported stress, and 51 % of men with
SCAD reported stress. Men more commonly reported
physical and combined stress. Women more commonly
reported emotional stress (P < 0.001). The presence or
absence of reported stress did not impact on overall
adverse cardiovascular events (P = 0.8). In-hospital and
follow-up events were comparable in patients with
SCAD in the presence or absence of reported stress as
a trigger. (Curr Probl Cardiol 2021;46:100484.)
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Introduction

S
pontaneous coronary artery dissection (SCAD) is emerging as an

important cause of acute coronary syndrome, especially in young

females without conventional coronary risk factors.1-6 Registry

data of SCAD has been predominantly of patients from North America or

Europe. We seek to share the results of our gulf SCAD registry, with a

focus on culturally-distinct risk factors, mechanisms, and potential inter-

ventions. SCAD is defined as an epicardial coronary artery dissection that

is not iatrogenic and is not associated with atherosclerosis or trauma.28

The presentation of SCAD is similar to atherosclerotic ACS.3-5,7-9 The

causes of SCAD are hypothesized to be multifactorial with contributions

from genetic factors, hormonal influences, inherited or acquired arterio-

pathies, or systemic inflammatory diseases, often compounded by envi-

ronmental precipitants or stressors.10 Spontaneous arterial tear or

intramural hematoma may occur from a complex interaction between a

vulnerable patient (ie, 1 with underlying arteriopathy) and potential trig-

gers such as intense exercise (isometric or aerobic), lifting heavy objects,

intense emotional stress, intense valsalva, retching, vomiting, bowel

movement, coughing, labor and delivery, recreational drugs, and cortico-

steroid injection.4,6,11-17 However, this connection is not the case for all

patients, highlighting the incomplete understanding of the pathophysiol-

ogy of this disease process. Stress cat-echolamine surge during these

events has been postulated to lead to coronary artery shear stress that, at

least in part, contributes to the pathophysiology of SCAD. Although this

hypothesis has not been specifically tested in patients with SCAD, a simi-

lar mechanism was proposed in other stress-induced cardiovascular con-

ditions such as conditions such as takotsubo cardiomyopathy.18,19

Extreme physical or emotional stress are the most commonly reported

triggers.4 Emotional stressors have more often been reported in women,

whereas physical stressors have more often been reported among men

with SCAD.1,29 Identification of risk markers or risk factors for recurrent

SCAD has been and remains an important clinical goal. Small sample

size of studies has been a limitation, and to date, only severe coronary tor-

tuosity has been identified as a risk factor for recurrence, with recurrence

most likely to occur in a segment of tortuosity.20 Patients with SCAD are

at high risk for adverse cardiovascular events both in hospital and post

discharge due to extreme stress at the time of myocardial infarction and

reduced physical and mental functioning after discharge.21-27 A scientific

statement from the American Heart Association has classified research

priorities into the areas of pathogenesis with key questions including the
Curr Probl Cardiol, March 2021 3



roles of physical and emotional stress on SCAD.10 The aim of the present

study was to investigate in-hospital and follow-up events in patients with

SCAD, stratified by presence or absence of reported stress as a trigger, in

4 Arab Gulf countries.
Methods
Study Population
The Gulf SCAD study is a multicenter, multinational, retrospective,

observational study that enrolled 83 patients with confirmed diagnosis of

SCAD between January 2011 and December 2017, from 30 centers

including 25 tertiary referral facilities and 5 regional hospitals in 4 Arab

Gulf countries as follows: Kingdom of Saudi Arabia (68 patients from

25 centers), United Arab Emirates (8 patients from 2 centers), Kuwait

(4 patients from 2 centers), and Bahrain (3 patients from 1 center).

Patients were diagnosed with SCAD based on angiographic and intra-

vascular imaging whenever available, for ambiguous lesions and accord-

ing to physician discretion (6 IVUS and 5 OCT). Coronary angiograms

were reviewed by the primary cardiologist from each center and con-

firmed by the principal cardiologist from King Faisal Specialist Hospital

and Research Center (Jeddah branch). The findings were classified as

type I, type II, or type III angiographic SCAD.17,28

The following patients were excluded: patients judged to have atheroscle-

rosis as the cause of SCAD (48), patients found to have coronary artery dis-

section due to blunt trauma, surgical instruments, or those that are catheter-

induced (153), and in case of disagreement between the primary and principal

cardiologist (15). None of the patients declined to participate in this registry.

Through medical record review and telephone follow-up, baseline char-

acteristics, socioeconomic status, atherosclerotic risk factors, management

strategies, and in-hospital and postdischarge events were recorded. The

study protocol was approved by the Institutional Review Board of King

Faisal Specialist Hospital and Research Center and each of the participat-

ing hospitals. The patients were divided into 2 groups: those who reported

stress (physical, emotional, combined [physical + emotional]) and those

who did not report stress at the time of their hospital presentation.

Our stress questionnaire was simplified due to the retrospective nature of

the study and to facilitate gathering information by telephone. Subjects

were initially asked if they had experienced a significant emotional or physi-

cal stressor which was defined as new or unusually intense, within 1 week

of their initial hospitalization. If the subjects recalled that stress occurred at
4 Curr Probl Cardiol, March 2021



this time, they then were asked to assign their stressor a number from 1 to 4.

“1” would be considered mild, “2” moderate, “3” severe, and “4” extreme.

Subjects scoring their stressor “1” or “2” or who did not recall a stress

before the event were considered to not have sustained a stress for the pur-

pose of this study. Subjects were asked to recall the circumstance or activity

that caused the stress. For physical stress, was the stressor isometric, such

as a resistance exercise, for example, weight lifting, or aerobic such as run-

ning. For emotional stress, subjects were asked to describe the event, such

as a family event, for example, divorce, death or spouse, or work related,

such as joblessness. Finally, subjects were asked if they believed the stress,

either physical or emotional, triggered their heart attack.

In-hospital events are the events that the patient did not present with,

but developed after being hospitalized and included recurrent ventricular

tachycardia/ventricular fibrillation, cardiogenic shock, death, implantable

cardioverter defibrillator implantation, and dissection extension.

Follow-up events, are the events that occurred postdischarge from the

hospital and included myocardial infarction, de novo SCAD, death, and

spontaneous superior mesenteric artery dissection.

De novo coronary artery dissection is defined as a new dissection in

different epicardial vessels, with resolution of the prior dissection in the

originally affected vessels.

Extension of the dissection is defined as a continuation of an already-

established dissection, either spontaneously or iatrogenically.
Clinical Assessment
A complete medical history was recorded through medical record

review and telephone follow-up for any missing variables. Presence and

type of stress were recorded for all patients as well as marital and socio-

economic status, and mental health history. Routine laboratory studies

were obtained during hospitalization. Telemetry and 12-lead ECG data

were analyzed by cardiologists. Transthoracic echocardiographic and cor-

onary angiography reports were obtained for all patients with a confirmed

diagnosis of SCAD. In-hospital events were compared between those

with and without reported stress.
Clinical Follow-up
Follow-up data were obtained in all patients from standardized tele-

phone interviews and treating physician reports. Follow-up events were

compared between those with and without reported stress.
Curr Probl Cardiol, March 2021 5



Statistical Analysis
Categorical data were summarized with absolute numbers and percen-

tages. Numeric data were summarized with median and 25th-75th quar-

tiles. Comparison between different groups was performed using

chi-square test or Fisher’s exact (if the expected frequency is less than 5)

for categorical variables and Mann�Whitney Utest for continuous varia-

bles. Kaplan-Meier analysis was used to plot the cumulative survival and

differences between curves were assessed by the log-rank test. All the

analyses were performed using (STATA) software, Version (14.2) (Stata-

corp; College Station, TX). P value of less than 0.05 was considered sta-

tistically significant.

Results
Stress Characteristics by Gender
As shown in Table 2, stress (emotional, physical, and combined) was

reported in 49 (59%) of all patients. The remaining 34 (41%) of patients

with SCAD had no reported stress. In those who reported stress, the

majority had emotional stress 33/49 (67.34%), and the rest had either

physical 9/49 (18.36%) or combined (physical + emotional) stress 7/49

(14.28%). In the 42 (50.6%) female patients, stress (emotional, physical,

and combined) was reported in (66.7%) 28/42. In the 41 (49.4%) male

patients, stress (emotional, physical, and combined) was reported in

51.2% (21/41). Men reported significantly more physical stress 19.5%

(8/41) than women. Women reported more emotional stress 61.9% (26/

42) than men, (P < 0.001).
Demographic Characteristics of SCAD Patients According
to Presence or Absence of Reported Stress on Hospital
Presentation

Eighty-three patients with SCAD were identified retrospectively over a

period of 6 years with a median follow-up time of 18.8 months (interquar-

tile range: 9.06-40.1 months). As shown in Table 1, the median age of

patients in the study was 44 (37-55) years. When comparing those with

stress (emotional, physical, and combined) and without identifiable stress,

the age difference was not statistically significant (P = 0.85). In the 42

(50.6%) female patients, stress (emotional, physical, and combined) was

reported in (66.7%) 28/42. The majority of the study participants were

Arab 84.34% (70/83). When comparing those with and without
6 Curr Probl Cardiol, March 2021



TABLE 1. Demographic characteristics of SCAD patients according to to presence or absence of
reported stress on hospital presentation.

All patients

(n = 83)

Stress

(n = 49)

emotional = 33

physical = 9

combined = 7

No stress

(n = 34)

P value

Demographics

Age, y 44 (37-55) 42 (37-55) 46 (37-55) 0.85
BMI (kg/m2) 27 (24.8-30) 27 (25-31) 27 (25-30) 0.51
Arabic ethnicity 70 (84.34%) 40 (81.63%) 30 (88.23%) 0.54
Marital status 0.10
Divorced 11 (13.25%) 10 (20.41%) 1 (2.9%)
Married 63 (75.9%) 34 (69.38%) 29 (85.29%)
Single 3 (3.61%) 1 (2%) 2 (5.88%)
Widowed 6 (7.23%) 4 (8.16%) 2 (5.88%)

Remarried 10 (12.05%) 8 (16.32%) 2 (5.88%) 0.19
Socioeconomic factors

Unemployed 33 (39.76%) 21 (42.85%) 12 (35.29%) 0.51
Employed 50 (60.24%) 28 (57.14%) 22 (64.7%)
Secondary education 60 (72.29%) 36 (73.46%) 24 (70.58%) 0.81
Postsecondary education 23 (27.71%) 13 (26.53%) 10 (29.41%)
Monthly income �10 SAR/mo 21 (25.30%) 12 (24.48%) 9 (26.47%) 1.00
Monthly income <10 SAR/mo 62 (73.70%) 37 (75.51%) 25 (73.52%)
Smoker 37 (44.58%) 23 (46.93%) 14 (41.17%) 0.66
Comorbidities

Diabetes mellitus 0.80
Insulin dependent
diabetes mellitus

4 (4.82%) 3 (6.12%) 1 (2.94%)

Noninsulin dependent
diabetes mellitus

17 (20.48%) 10 (20.40%) 7 (20.58%)

Arterial hypertension 26 (31.33%) 16 (32.65%) 10 (29.41%) 0.81
Dyslipidaemia 32 (38.55%) 18 (36.73%) 14 (41.17%) 0.82
Congestive heart failure 2 (2.41%) 1 (2%) 1 (2.94%) 1.00
Cerebral vascular accident 1 (1.20%) 1 (2%) 0 (0.00%) 1.0
Chronic kidney disease 2 (2.41%) 0 (0.00%) 2 (5.88%) 0.16
Anxiety 28 (33.73%) 26 (53.06%) 2 (5.88%) <0.0001
Depression 12 (14.46%) 10 (20.40%) 2 (5.88%) 0.11
Migraine 19 (22.89%) 17 (34.69%) 2 (5.88%) 0.003
Hypothyroid 6 (7.23%) 3 (6.12%) 3 (8.82%) 0.69
identifiable stress, the difference in ethnicity was not statistically signifi-

cant (P = 0.54). In regards to marital status, those without identifiable

stress were more likely to be married 85.29% (29/34), and less likely to

be single 5.88% (2/34), compared to those with identifiable stress only

69.38 % (34/49) are married and 2% (1/49) are single, (P = 0.10). Being

remarried was reported in 12% of the cohort, when comparing both

groups, the difference was not statically significant (P = 0.19).
Curr Probl Cardiol, March 2021 7



TABLE 2. Stress characteristics by gender.

All patients

(n = 83)

Men

(n = 41)

Women

(n = 42)

P value

Stress <0.001
None 34 (40.96%) 20 (48.78%) 14 (33.33%)
Emotional stress 33 (39.76%) 7 (17.07%) 26 (61.90%)
Physical stress 9 (10.84%) 8 (19.51%) 1 (2.38%)
Combined stress
(physical and emotional)

7 (8.43%) 6 (14.63%) 1 (2.38%)
Employment status, monthly income, and the level of education were

not significant factors when comparing those with and without reported

stress, (P = 0.51, P = 1.00, and P = 0.81, respectively). Coexisting comor-

bidities and traditional risk factors are shown in Table 1.

Smoking was reported in 45% of the cohort, and cardiac risk factors

were reported in 30% of the cohort. When comparing those with and

without reported stress, these differences were not statically significant

(P = 0.66 and P = 0.80, respectively). Patients with reported stress (emo-

tional, physical, and combined) were more likely to have history of anxi-

ety and migraine, when compared to those without reported stress (P<

0.0001 and P = 0.003, respectively). However, the history of depression

between the 2 groups was not statically significant (P = 0.11).
Clinical Presentation and Angiographic Distribution
As shown in Table 3, at-hospital presentation 10 patients (12%) had

ventricular arrhythmia, 6 of which ocurred in those who reported stress

(12.24%) and 4 in those without identifiable stress (11.76%), P = 1.00.

Acute was present in 49.4% of the patients and 47% presented with

non-ST-elevation acute coronary syndrome (NST-ACS). A small number

of the patients presented with chest pain (3.6%). Acute ST segment eleva-

tion myocardial infarction was more common in those with identifiable

stress. However, NST-ACS and chest pain was more in those without

identifiable stress (P = 0.03). The median LV ejection fraction was 45%

(40%-55%). There was no difference between the 2 groups with regards

to LV ejection fraction (P = 0.12). A reduce LV ejection fraction of less

than 35% occurred in 14 patients (17%). Only 29% of the patients pre-

senting and diagnosed with SCAD had normal cardiac wall motion. There

was no difference between the 2 groups with regards to elevation of car-

diac enzymes or elevation of inflammatory markers (CRP and WBC)

(P > 0.05).
8 Curr Probl Cardiol, March 2021



TABLE 3. Clinical presentation and angiographic distribution.

All patients

(n = 83)

Stress

(n = 49)

emotional = 33

physical = 9

combined = 7

No stress

(n = 34)

P value

Hospital presentation

Ventricular arrhythmia 10 (12.05%) 6 (12.24%) 4 (11.76%) 1.00
Acute coronary syndrome 0.03
Chest pain 3 (3.6%) 0 (0.00%) 3 (8.82%)
ST-elevation myocardial
infarction

41 (49.4%) 28 (57.14%) 13 (38.23%)

Non-ST-elevation acute
coronary syndrome

39 (46.99%) 21 (42.85%) 18 (52.94%)

2-D echocardiogram on admission

Left ventricular ejection
fraction (%)

0.45 (0.4-0.55) 0.45 (0.4-0.5) 0.45 (0.5-0.6) 0.12

LV EF <0.35 14 (16.87%) 10 (20.4%) 4 (11.76%) 0.38
Lab test on admission

WBC (g/L) median (IQR) 10 (6.45-12) 10 (6-12) 9 (7-12) 0.85
CRP (mg/L)
median (IQR)

10 (3-15) 10 (3-19) 9 (3-15) 0.62

Troponin (ng/L)
median (IQR)

2.69 (0.05-20) 3 (0.1-16.3) 2.4 (0-22.5) 0.87

CK (U/L)
median(IQR)

265 (108.5-737) 200 (107-854) 297 (94-492) 0.85

CKMB (ug/L)
median (IQR)

33 (5.85-84.5) 24 (4-130) 36 (6-65) 0.69

Angiographic characteristics of the SCAD lesions

Coronary artery territory
involved

0.39

Branch vessel 3 (3.61%) 1 (2%) 2 (5.8%)
Left anterior descending 36 (43.37%) 20 (40.8%) 16 (47%)
Left circumflex artery 8 (9.64%) 3 (6.12%) 5 (14.7%)
Left main 10 (12.05%) 6 (12.24%) 4 (11.76%)
Multivessel 8 (9.64%) 5 (10.2%) 3 (6.12%)
Right coronary artery 18 (21.69%) 14 (28.57%) 4 (11.76%)
Lesion characteristics 0.33
Type 1 43 (51.81%) 23 (46.93%) 20 (85.82%)
Type 2 35 (42.17%) 23 (46.93%) 12 (35.29%)
Type 3 3 (3.61%) 1 (2%) 2 (5.8%)
Multitype 2 (2.41%) 2 (4%) 0 (0.00%)
TIMI coronary grade flow 0.29
TIMI 0 8 (9.64%) 5 (10.2%) 3 (8.82%)
TIMI 1 13 (15.68%) 7 (14.28%) 6 (17.64%)
TIMI 2 21 (25.30%) 16 (32.65%) 5 (14.7%)
TIMI 3 41 (49.40%) 21 (42.85%) 20 (85.82%)

Max stenosis severity (%) 80 (50-95) 80 (50-95) 80 (60-96) 0.50
Max dissection length (mm) 25 (18-36) 25 (19-39) 23 (15-36) 0.61

Curr Probl Cardiol, March 2021 9



In terms of coronary vessel distribution, 12% of the patients had left

main involvement, 43% of the patients had left anterior descending artery

involvement, 21.7% patients had right coronary artery involvement,

9.6% of the patients had left circumflex artery involvement, and 9.6% of

the patients had multivessel SCAD. Branch vessel involvement was seen

in 3.6% of the patients. There was no difference between the 2 groups

with regards to coronary vessel distribution (P > 0.05). Type I SCAD

was present in 52% of patients, 42% had type II, and 3.6% had type III.

Two patients (2.4%) were felt to have multiple types of dissections. Most

commonly, patients had TIMI-3 coronary grade flow in the affected

artery (49%), followed by TIMI-2 flow (25%), with no difference

between the 2 groups (P = 0.33 and P = 0.29, respectively). Maximal ste-

nosis severity of 80% (50-95) and maximal lesion length of 25 mm

(18-36) were similar in both groups.
Strategy and Patient Management
As shown in Table 4, management of SCAD was not different between

the stress and no stress groups (P = 0.63). Forty percent of patients had

only medical treatment. Over half of patients underwent coronary revas-

cularization, including percutaneous coronary intervention (53%) and

coronary artery bypass grafting (7%). Medications prescribed at dis-

charge and at follow-up are shown in (Table 4). Both groups received

similar discharge medications. Statins were more commonly prescribed

to patients who reported stress compared to those who reported no stress

(P = 0.03).

All patients in the study were prescribed aspirin. Most patients (91.5%)

were prescribed a P2Y12 inhibitor (17 patients had Ticagrelor, 3 patients

had Prasugrel and the remaining patients were placed on Clopidogrel).

Beta blockers were prescribed in 90%, and 85% received statin therapy.

By the median follow-up time of 18.8 months (interquartile range: 9.06-

40.1 months), there was a major decrease in a P2Y12 inhibitor use

(62%). This decrease was similar in the stress and no stress groups. ACEI

or ARB was used in 66% of cases, and this medication use continued into

the follow-up period. Calcium channel blocker and nitroglycerin were

used in minority of patients, 11% and 33%, respectively.
In-Hospital Events and Follow-up Events
In-hospital events are the events that the patient did not present with,

but developed after being hospitalized, as shown in Table 5. When
10 Curr Probl Cardiol, March 2021



TABLE 4. Strategy and patient management.

All patients

(n = 83)

Stress

(n = 49)

emotional = 33

physical = 9

combined = 7

No stress

(n = 34)

P value

Intervention 0.63
Medical management only 33 (39.76%) 20 (53%) 13 (38.23%)
Percutaneous coronary
intervention

44 (53.01%) 26 (53%) 18 (52.94%)

Coronary artery bypass
grafting

6 (7.23%) 3 (6.12%) 3 (8.82%)

Discharge medications Total No (82) Total No (48) Total No (34)
Aspirin 82 (100%) 48 (100%) 34 (100%) 1.00
P2Y12 inhibitor 75 (91.46%) 43 (89.58%) 32 (94.11%) 0.46
Beta blocker 74 (90.24%) 42 (87.5%) 32 (94.11%) 0.30
Calcium channel blocker 9 (10.97%) 5 (10.41%) 4 (11.76%) 1.00
Statin 70 (85.36%) 45 (93.75%) 25 (73.52%) 0.03
Angiotensin-converting
enzyme (ACE) inhibitor or
angiotensin receptor
blocker (ARB)

54 (65.85%) 36 (75%) 18 (52.94%) 0.06

Nitroglycerin 27 (32.92%) 17 (35.41%) 10 (29.41%) 0.64
Follow-up medication Total No 81 Total No (48) Total No (33)
Aspirin 79 (97.53%) 47 (97.91%) 32 (96.96%) 0.51
P2Y12 inhibitor 50 (61.72%) 29 (60.41%) 21 (63.63%) 0.82
Beta blockers 76 (93.82%) 44 (91.66%) 32 (96.96%) 0.64
Calcium channel blocker 11 (13.58%) 5 (10.41%) 6 (18.18%) 0.34
Statin 64 (79.01%) 39 (81.25%) 25 (75.75%) 0.59
Angiotensin-converting
enzyme (ACE) inhibitor or
angiotensin receptor
blocker (ARB)

53 (65.43%) 34 (70.83%) 19 (57.57%) 0.24

Nitroglycerin 13 (16.04%) 6 (12.5%) 7 (21.21%) 0.36
comparing those who reported stress and those who did not report stress,

recurrent VA occurred in 8% (4/49 patients) vs 3% (1/34 patients),

respectively. Cardiogenic shock was seen only in those who reported

stress 8% (4/49 patients).

Death from recurrent VA occurred only in those who reported

stress in 2% (1/49 patients). Implantable cardioverter defibrillator

placement due to recurrent ventricular arrhythmia and low LVEF

occurred in only those who reported no stress. Extension of dissection

occurred in 2% (1/49 patients) vs 6% (2/34 patients), respectively. One

patient had retrograde extension of the dissection in a diagonal branch

during balloon angioplasty of the left anterior descending artery.
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TABLE 5. In-hospital events and follow-up events.

Total

(n = 83)

Stress

(n = 49)

No stress

(n = 34)

P value

In-hospital events

Recurrent ventricular arrhythmia 5 (12.05%) 4 (8%) 1 (3%) 0.85
Cardiogenic shock 4 (4.82%) 4 (8.16%) 0 0.64
Death 1 (1.20%) 1 (2%) 0 1.00
Implantable cardioverter-defibrillator 1 (1.20%) 0 1 (2.94%) 0.41
Extension of dissection 3 (3.61%) 1 (2%) 2 (5.88%) 0.56
Composite 8 (9.6%) 5 (10.2%) 3 (8.8%) 1.00

Total

(n = 82)

Stress

(n = 48)

No stress

(n = 34)

P value

Follow-up events

Myocardial infarction 6 (7.32%) 3 (6.25%) 3 (8.82%) 0.69
De novo SCAD 4 (4.88%) 2 (4.16%) 2 (5.88%) 1.00
Death 1 (1.22%) 0 1 (2.94%) 0.41
Spontaneous superior mesenteric
artery dissection

1 (1.22%) 1 (2%) 0 1.00

Composite 6 (7.32%) 3 (6.25%) 3 (8.82%) 0.69
Overall composite events 12 (14.45%) 8 (16.3%) 4 (11.76%) 0.8
The second patient had extension of the dissection to an obtuse marginal

branch during the stenting of the left circumflex artery. The third patient

had a spontaneous extension of the dissection in a posterolateral branch

12 hours post PCI. The composite in-hospital events were not statistically

significant between the 2 groups (P = 1.00).

Follow-up events are the events that occurred postdischarge from the

hospital, as displayed in Table 5. When comparing those who reported

stress and those who did not report stress, myocardial infarction occurred

in 6% vs 9%, respectively. Within the stress group, 4% had de novo

SCAD, and 2% had spontaneous superior mesenteric artery dissection. In

those who did not report stress, 6% had de novo SCAD, and 1 patient

died from myocardial infarction associated with VA.

The composite follow-up events were comparable between the groups

(P = 0.69).

As shown in Table 5, the overall composite events (in-hospital and fol-

low-up) were not statistically significant between patients who reported

stress and those who reported no stress (P = 0.8, Fig 1).
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FIG 1. Kaplan-Meier curve for overall composite events of patients with SCAD according to
presence or absence of reported stress. Overall, in-hospital and follow-up events were compara-
ble in patients with SCAD in the presence or absence of reported stress as a trigger (P = 0.8).
Discussion
Our study provides a unique examination of patients with SCAD in the

Arab Gulf countries.

Compared to western registries, as shown in Table 6. We identified 68

patients with SCAD from 25 centers in Kingdom of Saudi Arabia, esti-

mating a prevalence of 0.04% from all cases of NST-ACS and ST-eleva-

tion myocardial infarction and we found a lower percentage of SCAD as

compared to Western registries.1,34-36 We also identified a lower percent-

age of female patients (50.6%) with a similar average age (45.99). In the

female group of patients presenting with SCAD, we found a higher per-

centage of pregnancy-associated SCAD (28.5%) and multiparity (21.4%)

of patients. Our male SCAD patients commonly had traditional risk fac-

tors for coronary artery disease. We identified no patients with fibromus-

cular dysplasia, a common condition in western registries of patients with

SCAD.10 With regard to precipitating stressors, intense emotional stress
Curr Probl Cardiol, March 2021 13



TABLE 6. Angiographic prevalence, demographics, risk factors, clinical presentation, angio-
graphic distribution, in-hospital and follow-up events of patients with SCAD in the Arab Gulf
countries compared to western registries.

Gulf-SCAD

registry

Western-SCAD

registry

References

Angiographic prevalence (all cases of
ACS, %)

0.04% 1-4 1,34-46

Gender (female, %) 50.6 77-95 5,8,34,37
Age (mean, y) 45.99 45-53 1,4,8,10,34,35
Diabetes mellitus (%) 25.3 2-11 1-6,10,34,38,39
Arterial hypertension (%) 31.3 18-51 1-6,10,34,38,39
Dyslipidaemia (%) 38.5 10-52 1-6,10,34,38,39
Smoker (%) 44.5 8-57 1�6,10,34,38,39
Pregnancy-associated SCAD (%) 28.5 2-12 1,2,8,10,34,37
Multiparity (�4 births, %) 21.4 9-10 4,10
Exogenous hormones (oral
contraceptives, postmenopausal
therapy, %)

12 10.7-12.6 1,4

Fibromuscular dysplasia (%) Not screened 25-86 4,6,10,40
Systemic inflammatory disease (%) 1.2 <1-8.9 2,4
Emotional stress (%)
All patients 40 40 4
Female 62 55 1
Male 17 24 1

Physical stress (%) 24
All patients 11 2.8-21 4
Female 2 44-72 1,19
Male 20 1,19

Migraine (%)
Female 40.5 41.6 41
Male 5 4.7 41

Anxiety (%) 34 37 42
Depression (%) 14 33 42
Hypothyroidism (%) 7 26 43
Hospital presentation (%)
STEMI 48 26-87 3-5,8-10
NSTE-ACS 47 13-69

Coronary artery territories involvement (%) 1,3-5,8-10,44
LM 12 4
LAD 43.4 45-61
RCA 21.7 10-39
LCX 9.6 15-45
Multivessel 9.6 9-23

Lesion characteristics (%)
Type 1 51.8 29.1 2,4,5,8
Type 2 42.2 67.5
Type 3 3.6 3.4

(continued)
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TABLE 6. (continued)

Gulf-SCAD

registry

Western-SCAD

registry

References

Acute management (%)
Medical 40 49.7-89.7 4,3,9
PCI 53 16.7-47.1
CABG 7 2.2-7.4

In-hospital event (%)
VA 12 3-11 1,3,4,8,9
Sudden cardiac death 1.2 <1 1,3,4,8,9,45
Cardiogenic shock 5 2-5 3,8
Implantable cardioverter-
defibrillator

1.2 6.8 45

Extension of dissection 3.6 5-10 1,3,4
PCI for extension of dissection 1.2 14 1,3,4

Follow-up event (%)
Intermediate-term median follow-up time of 18.8 months (interquartile range: 9.06-40.1
months)
Myocardial infarction 7.3 15-22 4,8,46
De novo SCAD 5 10-19 1,4,8,9,18,47
Death 1.2 <1.2 8,10,46
was reported in 40% of patients preceding their event which appears to be

comparable with data from Western societies. In our data, 11% reported

physical stress before their event which is half the percentage reported

from Western data.4 In our male SCAD patients we found a lower per-

centage (51%) of reported stress (emotional, physical, and combined), as

compared to (73.7%) in the western registries.29

Our female SCAD patients displayed more emotional stress (62%) com-

pared to the male SCAD patients, who displayed more physical (20%) and

combined stress (15%), which is in agreement with western data.1,29

The differences between our patient population and those previously

described require additional study, as they could be explained by differ-

ences in genetic predisposition, lifestyle, culture, or utilization of medical

services between the 2 populations.30

The aim of the present study was to investigate in-hospital and follow-

up events in patients with SCAD, stratified by presence or absence of

reported stress as a trigger.

Similar comparative outcome analysis has been performed regarding

patients with atherosclerotic myocardial infarction or takotsubo cardiomyopa-

thy, but not regarding SCAD.31-33 In our study, there was no difference

between composite in-hospital and follow-up events regarding those patients

who reported stress and those who reported no stress. We postulate that this

may be due to the subjective over-reporting of stress or recall bias.
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Although it did not reach statistical significance, all cardiogenic shock

events occurred in the stress group. This observation may be due to tran-

sient catecholamine surge from stress as a trigger. However, all cardio-

genic shock patients presented with acute ST-elevation myocardial

infarction, making it difficult to surmise that the cardiogenic shock

occurred mainly due to stress.

Future larger-scale prospective and epidemiologic studies will help

further our understanding of the demographic, pathogenesis, treatment,

and anatomical factors associated with recurrence and allow more accu-

rate prediction and ultimate prevention of recurrent SCAD.
Primary Strength
This study provides information about patients with SCAD in a unique

population, from the Arab Gulf countries. In addition, the study drew

patients from a large number of centers in that region. Finally, this is the

first study to examine stress as a trigger for overall adverse cardiovascular

events (in-hospital and follow-up) in patients with SCAD.
Limitations
First, the small sample size as well as selection, referral, and attrition

biases due to the unavoidable nature of a registry. For instance, the cur-

rent cohort, by default, did not incorporate patients who did not survive

their initial SCAD. Second, the retrospective analysis may have underes-

timated the prevalence of SCAD in the Gulf region. Third, measurement

bias could not be formally excluded. Nevertheless the data collection was

standardized based on the computerized database of our hospital, with

data entry and analysis performed by physicians blinded to the eventual

categorization of patient groups. Patients were acutely managed in the

intensive or coronary care units, allowing standardized and close moni-

toring of heart rhythm and hemodynamics. Finally, our population sample

remains small with limited long-term follow-up. Stress evaluation in the

present study was not conducted by validated methods; we had to sim-

plify our questionnaire with regard to subjects’ stresses because of the ret-

rospective nature of the study and the use of telephone interviews.
Clinical Implications
Patients with SCAD are thought to have primary events and possible

recurrent adverse cardiovascular events triggered by physical or emo-

tional stress. This may lead clinicians to advise patients with SCAD to
16 Curr Probl Cardiol, March 2021



avoid physical exercise to prevent recurrent events. Our findings indicate

that episodes of physical or emotional stress do not have a significant

impact in patients with SCAD and that patients with SCAD can be

encouraged to engage in regular exercise. Self-identified emotional stress

was more common in our female patients. Although not shown to be

associated with a significant increase in recurrent adverse cardiovascular

events, exploration of reported emotional stress would be expected to

provide improved understanding and a potential opportunity for interven-

tion in female patients with SCAD. Such intervention could have a posi-

tive impact on cardiovascular and overall health.

In conclusion, in-hospital and follow-up events were comparable in

patients with SCAD in the presence or absence of reported stress as a trig-

ger. Female SCAD patients displayed more emotional stress compared to

male patients, who themselves displayed more physical and combined

stress. In male SCAD patients, we found a lower percentage of reported

stress as compared to western data. Recall, cultural, and gender biases

may be contributing factors, given SCAD epidemiology and demo-

graphics. Further studies on SCAD pathogenesis are needed to confirm

our findings.
Financial Support
None.
REFERENCES
1. Tweet MS, Hayes SN, Pitta SR, et al. Clinical features, management, and prognosis of

spontaneous coronary artery dissection. Circulation 2012;126:579–88.

2. Alfonso F, Paulo M, Lennie V, et al. Spontaneous coronary artery dissection: long-

term follow-up of a large series of patients prospectively managed with a

“conservative” therapeutic strategy. JACC Cardiovasc Interv 2012;5:1062–70.

3. Lettieri C, Zavalloni D, Rossini R, et al. Management and long-term prognosis of

spontaneous coronary artery dissection. Am J Cardiol 2015;116:66–73.

4. Saw J, Aymong E, Sedlak T, et al. Spontaneous coronary artery dissection: associa-

tion with predisposing arteriopathies and precipitating stressors and cardiovascular

outcomes. Circ Cardiovasc Interv 2014;7:645–55.

5. Rashid HN, Wong DT, Wijesekera H, et al. Incidence and characterisation of sponta-

neous coronary artery dissection as a cause of acute coronary syndrome: a single-cen-

tre Australian experience. Int J Cardiol 2016;202:336–8.

6. Saw J, Ricci D, Starovoytov A, Fox R, Buller CE. Spontaneous coronary artery dis-

section: prevalence of predisposing conditions including fibro-muscular dysplasia in

a tertiary center cohort. JACC Cardiovasc Interv 2013;6:44–52.
Curr Probl Cardiol, March 2021 17

http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0001
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0001
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0002
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0002
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0002
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0002
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0003
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0003
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0004
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0004
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0004
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0005
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0005
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0005
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0006
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0006
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0006


7. Nakashima T, Noguchi T, Haruta S, et al. Prognostic impact of spontaneous coronary

artery dissection in young female patients with acute myocardial infarction: a report

from the Angina Pectoris-Myocardial infarction multicenter investigators in Japan.

Int J Cardiol 2016;207:341–8.

8. Tweet MS, Eleid MF, Best PJ, et al. Spontaneous coronary artery dissection: revascu-

larization versus conservative therapy. Circ Cardiovasc Interv 2014;7:777–86.

9. Rogowski S, Maeder MT, Weilenmann D, et al. Spontaneous coronary artery dissec-

tion: angiographic follow-up and long-term clinical outcome in a predominantly med-

ically treated population. Catheter Cardiovasc Interv 2017;89:59–68.

10. Hayes SN, Kim ESH, Saw J, et al. Spontaneous coronary artery dissection: current

state of the science: a scientific statementfrom the American Heart Association. Cir-

culation 2018;137:e523–57.

11. Velusamy M, Fisherkeller M, Keenan ME, Kiernan FJ, Fram DB. Spontaneous coro-

nary artery dissection in a young woman precipitated by retching. J Invasive Cardiol

2002;14:198–201.

12. Sivam S, Yozghatlian V, Dentice R, et al. Spontaneous coronary artery dissection

associated with coughing. J Cyst Fibros 2014;13:235–7. https://doi.org/10.1016/j.

jcf.2013.10.003.

13. Hardegree EL, Tweet MS, Hayes SN, Gulati R, Kane GC. Multivessel spontaneous

coronary artery dissection associated with hormonal infertility therapy in a 39-year-

old female. J Cardiol Cases 2012;5:e69–72.

14. Lempereur M, Grewal J, Saw J. Spontaneous coronary artery dissection associated with

b-HCG injections and fibromuscular dysplasia. Can J Cardiol 2014;30:464.e1–3. https://

doi.org/10.1016/j.cjca.2013.11.030.

15. Nakamoto K, Matsuda M, Kanno K, et al. A case of a young, healthy woman with

spontaneous coronary artery dissection associated with oral contraceptive use: long-

term residual dissection of the coronary artery. J Cardiol Cases 2013;8:179–82.

16. Steinhauer JR, Caulfield JB. Spontaneous coronary artery dissection associated with

cocaine use: a case report and brief review. Cardiovasc Pathol 2001;10:141–5.

17. Saw J. Coronary angiogram classification of spontaneous coronary artery dissection.

Catheter Cardiovasc Interv 2014;84:1115–22. https://doi.org/10.1002/ccd.25293.

18. Smyth A, O’Donnell M, Lamelas P, et al. Physical activity and anger or emotional

upset as triggers of acute myocardial infarction: the INTERHEART study. Circula-

tion 2016;134:1059–67.

19. Wittstein IS, Thiemann DR, Lima JA, et al. Neurohumoral features of myocardial

stunning due to sudden emotional stress. N Engl J Med 2005;352:539–48.

20. Eleid MF, Guddeti RR, Tweet MS, et al. Coronary artery tortuosity in spontaneous

coronary artery dissection: angiographic characteristics and clinical implications.

Circ Cardiovasc Interv 2014;7:656–62. https://doi.org/10.1161/CIRCINTERVEN-

TIONS.114.001676.

21. Dreyer RP, Wang Y, Strait KM, et al. Gender differences in the trajectory of recovery

in health status among young patients with acute myocardial infarction: results from

the variation in recovery: role of gender on outcomes of young AMI patients
18 Curr Probl Cardiol, March 2021

http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0007
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0007
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0007
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0007
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0008
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0008
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0009
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0009
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0009
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0010
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0010
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0010
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0011
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0011
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0011
https://doi.org/10.1016/j.jcf.2013.10.003
https://doi.org/10.1016/j.jcf.2013.10.003
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0013
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0013
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0013
https://doi.org/10.1016/j.cjca.2013.11.030
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0015
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0015
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0015
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0016
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0016
https://doi.org/10.1002/ccd.25293
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0018
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0018
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0018
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0018
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0019
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0019
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001676
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001676


(VIRGO) study. Circulation 2015;131:1971–80. https://doi.org/10.1161/CIRCULA-

TIONAHA.114.014503.

22. Smolderen KG, Strait KM, Dreyer RP, et al. Depressive symptoms in younger women

and men with acute myocardial infarction: insights from the VIRGO study. J Am Heart

Assoc 2015;4:e001424. https://doi.org/10.1161/JAHA.114.001424.

23. Vaccarino V, Horwitz RI, Meehan TP, Petrillo MK, Radford MJ, Krumholz HM. Sex

differences in mortality after myocardial infarction: evidence for a sex-age interac-

tion. Arch Intern Med 1998;158:2054–62.

24. Vaccarino V, Krumholz HM, Yarzebski J, Gore JM, Goldberg RJ. Sex differences in

2-year mortality after hospital discharge for myocardial infarction. Ann Intern Med

2001;134:173–81.

25. Garavalia LS, Decker C, Reid KJ, et al. Does health status differ between men and

women in early recovery after myocardial infarction? J Womens Health 2007;16:93–

101. https://doi.org/10.1089/jwh.2006.M073.

26. Bucholz EM, Strait KM, Dreyer RP, et al. Sex differences in young patients with acute

myocardial infarction: a VIRGO study analysis. Eur Heart J Acute Cardiovasc Care

2017;6:610–22. https://doi.org/10.1177/2048872616661847.

27. Mallik S, Spertus JA, Reid KJ, et al. PREMIER Registry Investigators. Depressive

symptoms after acute myocardial infarction: evidence for highest rates in younger

women. Arch Intern Med 2006;166:876–83. https://doi.org/10.1001/archinte.166.8.876.

28. Saw J, Mancini GB, Humphries K, et al. Angiographic appearance of spontaneous

coronary artery dissection with intramural hematoma proven on intracoronary imag-

ing. Catheter Cardiovasc Interv 2016;87:E54–61.

29. Fahmy P, Prakash R, Starovoytov A, Boone R, Saw J. Pre-disposing and precipitating

factors in men with spontaneous coronary artery dissection. JACC Cardiovasc Interv

2016;9:866–8. https://doi.org/10.1016/j.jcin.2016.02.024.

30. Batniji R, Khatib L, Cammett M, et al. Governance and health in the Arab world.

Lancet 2014;383(9914):343–55.

31. Ghadri JR, Kato K, Cammann VL, et al. Long-term prognosis of patients with takot-

subo syndrome. J Am Coll Cardiol 2018;72:874–82. https://doi.org/10.1016/j.

jacc.2018.06.016.

32. Smyth A, O’Donnell M, Lamelas P, Teo K, Rangarajan S, Yusuf S, INTERHEART

Investigators. Physical activity and anger or emotional upset as triggers of acute myo-

cardial infarction: the INTERHEART study. Circulation 2016;134:1059–67. https://

doi.org/10.1161/CIRCULATIONAHA.116.023142.

33. Culi�c V, Eterovi�c D, Miri�c D. Meta-analysis of possible external triggers of acute

myocardial infarction. Int J Cardiol 2005;99:1–8. https://doi.org/10.1016/j.

ijcard.2004.01.008.

34. Mortensen KH, Thuesen L, Kristensen IB, Christiansen EH. Spontaneous coronary

artery dissection: a Western Denmark Heart Registry study. Catheter Cardiovasc

Interv 2009;74:710–7. https://doi.org/10.1002/ccd.22115.

35. Vanzetto G, Berger-Coz E, Barone-Rochette G, et al. Prevalence, therapeutic man-

agement and medium-term prognosis of spontaneous coronary artery dissection:
Curr Probl Cardiol, March 2021 19

https://doi.org/10.1161/CIRCULATIONAHA.114.014503
https://doi.org/10.1161/CIRCULATIONAHA.114.014503
https://doi.org/10.1161/JAHA.114.001424
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0023
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0023
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0023
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0024
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0024
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0024
https://doi.org/10.1089/jwh.2006.M073
https://doi.org/10.1177/2048872616661847
https://doi.org/10.1001/archinte.166.8.876
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0028
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0028
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0028
https://doi.org/10.1016/j.jcin.2016.02.024
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0030
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0030
https://doi.org/10.1016/j.jacc.2018.06.016
https://doi.org/10.1016/j.jacc.2018.06.016
https://doi.org/10.1161/CIRCULATIONAHA.116.023142
https://doi.org/10.1016/j.ijcard.2004.01.008
https://doi.org/10.1016/j.ijcard.2004.01.008
https://doi.org/10.1002/ccd.22115


results from a database of 11,605 patients. Eur J Cardiothorac Surg 2009;35:250–4.

https://doi.org/10.1016/j.ejcts.2008.10.023.

36. Nishiguchi T, Tanaka A, Ozaki Y, et al. Prevalence of spontaneous coronary artery dis-

section in patients with acute coronary syndrome. Eur Heart J Acute Cardiovasc Care

2016;5:263–70. https://doi.org/10.1177/2048872613504310.

37. Alfonso F, Bastante T. Spontaneous coronary artery dissection: novel diagnostic

insights from large series of patients. Circ Cardiovasc Interv 2014;7:638–41. https://

doi.org/10.1161/CIRCINTERVENTIONS.114.001984.

38. Faden MS, Bottega N, Benjamin A, Brown RN. A nationwide evaluation of spontaneous

coronary artery dissection in pregnancy and the puerperium. Heart 2016;102:1974–9.

39. McGrath-Cadell L, McKenzie P, Emmanuel S, Muller DW, Graham RM, Holloway

CJ. Outcomes of patients with spontaneous coronary artery dissection. Open Heart

2016;3:e000491.

40. Prasad M, Tweet MS, Hayes SN, et al. Prevalence of extracoronary vascular abnormali-

ties and fibromuscular dysplasia in patients with spontaneous coronary artery dissec-

tion. Am J Cardiol 2015;115:1672–7. https://doi.org/10.1016/j.amjcard.2015.03.011.

41. Kok SN, Hayes SN, Cutrer FM, Raphael CE, Gulati R, Best PJM, Tweet MS. Preva-

lence and clinical factors of migraine in patients with spontaneous coronary arterydis-

section. J Am Heart Assoc 2018;7:e010140. https://doi.org/10.1161/JAHA.118.010140.

42. Liang JJ, Tweet MS, Hayes SE, Gulati R, Hayes SN. Prevalence and predictors of

depression and anxiety among survivors of myocardial infarction due to spontaneous

coronary artery dissection. J Cardiopulm Rehabil Prev 2014;34:138–42.

43. Camacho Freire SJ, D�ıaz Fern�andez JF, Gheorghe LL, et al. Spontaneous coronary

artery dissection and hypothyroidism. Rev Esp Cardiol 2018. https://doi.org/10.1016/

j.rec.2018.06.031. pii: S1885-5857(18)30306-2.

44. Vijayaraghavan R, Verma S, Gupta N, Saw J. Pregnancy-related spontaneous coro-

nary artery dissection. Circulation 2014;130:1915–20. https://doi.org/10.1161/CIR-

CULATIONAHA.114.011422.

45. Sharma S, Rozen G, Duran J, Mela T, Wood MJ. Sudden cardiac death in patients

with spontaneous coronary artery dissection. JACC 2017;70:114–5.

46. Saw J, Humphries K, Aymong E, et al. Spontaneous coronary artery dissection: clini-

cal outcomes and risk of recurrence. J Am Coll Cardiol 2017;70:1148–58. https://doi.

org/10.1016/j.jacc.2017.06.053.

47. Main T, Prakash R, Starovoytov A, et al. Characteristics of extension and de novo

recurrent spontaneous coronary artery dissection. Eurointervention 2017;13:e1454–9.

https://doi.org/10.4244/EIJ-D-17-00264.
20 Curr Probl Cardiol, March 2021

https://doi.org/10.1016/j.ejcts.2008.10.023
https://doi.org/10.1177/2048872613504310
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001984
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0038
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0038
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0039
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0039
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0039
https://doi.org/10.1016/j.amjcard.2015.03.011
https://doi.org/10.1161/JAHA.118.010140
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0042
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0042
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0042
https://doi.org/10.1016/j.rec.2018.06.031
https://doi.org/10.1016/j.rec.2018.06.031
https://doi.org/10.1161/CIRCULATIONAHA.114.011422
https://doi.org/10.1161/CIRCULATIONAHA.114.011422
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0045
http://refhub.elsevier.com/S0146-2806(19)30157-4/sbref0045
https://doi.org/10.1016/j.jacc.2017.06.053
https://doi.org/10.4244/EIJ-D-17-00264

	Spontaneous Coronary Artery Dissection in Relation to Physical and Emotional Stress: A Retrospective Study in 4 Arab Gulf Countries
	Introduction
	Methods
	Study Population
	Clinical Assessment
	Clinical Follow-up
	Statistical Analysis

	Results
	Stress Characteristics by Gender
	Demographic Characteristics of SCAD Patients According to Presence or Absence of Reported Stress on Hospital Presentation
	Clinical Presentation and Angiographic Distribution
	Strategy and Patient Management
	In-Hospital Events and Follow-up Events

	Discussion
	Primary Strength
	Limitations
	Clinical Implications

	Financial Support
	References


