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Abstract
Introduction: Spontaneous coronary artery dissection (SCAD) is a nonatherosclerotic cause of myocardial infarction. 
Migraine headache has been reported to be common among patients with SCAD, but the degree of migraine-related disability 
has not been quantified. Methods: Clinical data and headache variables were obtained from the baseline assessment of 
the prospective, multicenter iSCAD Registry. Migraine-related disability was quantified using the self-reported Migraine 
Disability Assessment (MIDAS). Demographic, clinical, psychosocial, and medical characteristics from data entry forms were 
compared between patients with and without migraine. Results: Of the 773 patients with available data, 46% reported 
previous or current migraines. Those with migraines were more likely to be women (96.9% vs 90.3%, p = 0.0003). The 
presence of underlying carotid fibromuscular dysplasia was associated with migraine (35% vs 27%, p = 0.0175). There was 
not a significant association with carotid artery dissection and migraine. Current migraine frequency was less than monthly 
(58%), monthly (24%), weekly (16%), and daily (3%). Triptan use was reported in 32.5% of patients, and 17.5% used daily 
migraine prophylactic medications. Using the MIDAS to quantify disability related to migraine, 60.2% reported little or no 
disability, 14.4% mild, 12.7% moderate, and 12.7% severe. The mean MIDAS score was 9.9 (mild to moderate disability). 
Patients with SCAD had higher rates of depression and anxiety (28.2% vs 17.7% [p = 0.0004] and 35.3% vs 26.7% [p = 
0.0099], respectively). Conclusions: Migraines are common, frequent, and a source of disability in patients with SCAD. The 
association between female sex, anxiety, and depression may provide some insight for potential treatment modalities.
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Introduction

Spontaneous coronary artery dissection (SCAD) is a nonath-
erosclerotic cause of myocardial infarction.1 Although 
migraine headaches are more common in women than men, 
the underlying prevalence of migraine headaches in patients 
with SCAD exceeds that of the general population and other 
cohorts of women with ischemia. For example, one SCAD 
cohort reported a lifetime prevalence of 40%2 compared with 
a prevalence of 24% from the WISE (Women’s Ischemia 
Syndrome Evaluation) cohort.3 The exact reason for the over-
representation of migraine headaches in patients with SCAD 
is unknown but may be related to the underlying arteriopa-
thies noted in this population. Fibromuscular dysplasia 
(FMD), an associated arteriopathy seen in about 40–80% of 
patients with SCAD,1,4 is also associated with migraine head-
aches, although the exact mechanism is unknown.5 In addi-
tion, women with SCAD and migraines are more likely to 
have associated depression and chest pain.2

Prior studies evaluating migraines in patients with SCAD 
have been limited by single-center data and smaller sample 
sizes.2 In addition, little is known about the prevalence of 
conditions associated with migraine among patients with 
SCAD, including vascular abnormalities, anxiety, and depres-
sion. Additionally, the degree of disability due to migraine in 
patients with SCAD is not well known. This study describes 
migraine characteristics, associated demographic and clinical 
features, and quantifies migraine-related disability among 
patients with SCAD in the prospective, multicenter iSCAD 
Registry.

Methods

Registry design

The iSCAD Registry6 is an independent, prospective, multi-
center registry funded by the nonprofit patient organization 
SCAD Alliance.7 As a patient-initiated, patient-funded regis-
try, study design, case report forms and patient question-
naires were developed by the steering committee of the 
registry in collaboration with patient representatives from 
the SCAD Alliance. As the registry was developed, a patient 
survey was distributed through SCAD Alliance’s social 
media outlets using the REDCap (Research Electronic Data 
Capture) platform.8 Patients were provided with a list of 11 

topics identified as top priority questions to be answered by 
the registry and were asked to choose the five most important 
topics. Migraine headache was one of the topics selected. 
Each enrolling site and the coordinating center received local 
institutional review board approval to conduct this research.

This report of the iSCAD Registry includes data from 
patients enrolled in the first 18 US sites. Patients presenting 
with SCAD or with a history of SCAD were enrolled after 
confirmation of the diagnosis by angiography. Site investiga-
tors complete case report forms detailing patient demograph-
ics, medical history, and laboratory and imaging data. Patients 
complete online questionnaires regarding symptoms and 
medical, family, and psychosocial characteristics. Data are 
centrally coordinated by the Percutaneous-Pharmacologic 
Endoluminal Revascularization for Unstable Syndromes 
Evaluation (PERFUSE) group, which also performs core lab 
adjudication of coronary angiograms. Study data were col-
lected and managed using REDCap electronic data capture 
tools hosted at Beth Israel Deaconess Medical Center. 
REDCap is a secure, web-based software platform designed 
to support data capture for research studies, providing (1) an 
intuitive interface for validated data capture; (2) audit trails 
for tracking data manipulation and export procedures; (3) 
automated export procedures for seamless data downloads to 
common statistical packages; and (4) procedures for data 
integration and interoperability with external sources.8,9

Patients

Patients were eligible for inclusion if they were diagnosed 
with SCAD by coronary angiography with films available for 
adjudication, over the age of 18 years, were able to consent to 
be in the study, and had an electronic mail address to which 
they were able to receive patient questionnaires. Patients 
were enrolled during the acute SCAD event while hospital-
ized or from the outpatient cardiology clinic.

Data collection

Data were updated through case report forms and patient ques-
tionnaires up to five times in the first year after SCAD, depend-
ing on the date of enrollment in relation to the SCAD event, 
and yearly thereafter. Patient sex, age, race, past medical his-
tory, vascular manifestations, outcomes, depression, anxiety, 
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and migraine headache-related data were collected as baseline 
data at the time of enrollment. Migraine characteristics were 
self-reported as a lifetime history of symptoms, including fre-
quency and treatments, at the time of enrollment. Extracoronary 
vascular abnormalities (EVAs) were defined as FMD, dissec-
tion, aneurysm, or pseudoaneurysm detected by noncoronary 
vascular imaging including computed tomography angiogra-
phy (CTA), magnetic resonance angiography (MRA), duplex 
ultrasound, and angiogram. Patient characteristics were com-
pared between patients with and without migraine.

Migraine-related disability was quantified using the 
Migraine Disability Assessment (MIDAS) at baseline and at 
1 year of follow-up. MIDAS is a self-administered question-
naire that has been validated to quantify disability over a 
3-month period.10–12 A score of 0–5 indicates little to no dis-
ability, 6–10 is mild, 11–20 is moderate, and a score greater 
than 21 indicates severe disability. Follow-up data are col-
lected, but only follow-up disability data were used for this 
manuscript.

The presence of depression and anxiety prior to the SCAD 
event were self-reported as part of the medical history. 
Severity of depression and anxiety were assessed with the 
eight-item Patient Health Questionnaire depression scale 
(PHQ-813) and seven-item Generalized Anxiety Disorder 
scale (GAD-714), respectively. Patients indicated the extent to 
which they were bothered by symptoms of depression or anx-
iety in the last 2 weeks on a four-point Likert scale (0 = ‘not 
at all’ to 3 = ‘nearly every day’), and responses were summed 
to create total symptom severity scores. These brief measures 
have been found to be reliable and valid screening measures 
for depression and anxiety.13,14 Depressive symptom severity 
was categorized based on PHQ-8 total scores as follows: 
severe (20–24), moderately severe (15–19), moderate (10–
14), mild (5–9), and none or minimal (0–4). Similarly, the 
severity of anxiety symptoms was categorized based on 
GAD-7 total scores: severe (15–21), moderate (10–14), mild 
(5–9), and none or minimal (0–4).

Statistical analysis

Demographic data, presenting signs and symptoms, underly-
ing medical conditions, and psychosocial characteristics 
were expressed as means with SD for continuous variables 
and raw frequencies with percentages for categorical varia-
bles. Clinical variables were reported for patients with and 
without migraine headache. Differences between groups 
were determined using the chi-squared test with a p-value 
less than 0.05 considered significant. Migraine headache fre-
quency was also reported. Migraine disability was reported 
using the MIDAS score. A nominal two-sided p-value thresh-
old of 0.05 was used to determine statistical significance. 
The analyses were performed independently by the 
PERFUSE Study Group using SAS software version 9.4 
(SAS Institute, Inc., Cary, NC, USA).

Results

Patient characteristics

From March 2019 to February 2023, there were 773 patients 
enrolled in the iSCAD Registry with complete migraine data 
(Table 1). Of note, 29 (3.8%) of the patients included in this 
manuscript also participated in the Mayo registry that reported 
migraine headaches in SCAD patients.2 The average age was 
49 years, and the patient population was 86% White. Of these, 
46% reported migraines (n = 354). Patients with migraines 
were more likely to be women (96.9% vs 90.2%, p = 0.0003) 
and younger at the time of the SCAD event (48.3 years vs 50.3 
years, p = 0.0152) than patients without migraines. There was 
no difference in prevalence of chest pain at the time of the 
SCAD event among patients with migraines compared with 
those without migraines. Of the patients with migraines, 28% 
had hypertension, 16.7% had hyperlipidemia, and 24% had a 
history of smoking. Most had a history of oral contraceptive 
use (79.9%), and 14.1% reported a history of hormone ther-
apy, although variables such as oral contraceptive use and hor-
mone replacement therapy were not associated with migraines. 
There was a slight decrease in migraines in postmenopausal 
patients with SCAD (45.8% vs 48%, p ⩽ 0.0001). There was 
a low prevalence of connective tissue disease (2%) and sys-
temic inflammatory disease (7.1%) in patients with migraines. 
There was no significant difference in these clinical variables 
between SCAD patients with and without migraines.

EVAs were common (51.7%), and 43% had a diagnosis of 
FMD. EVAs overall were not associated with migraines in 
patients with SCAD; however, the presence of FMD in any 
vascular bed was more common in patients with migraine 
(47.9% vs 38.8%, p = 0.0214). Not all patients underwent 
brain-to-pelvis imaging to evaluate for FMD (Table 2). 
Patients with migraine were more likely to have experienced 
a transient ischemic attack (1.7% vs 0%, p = 0.0075). Patients 
with migraine were also more likely to have internal carotid 
artery FMD (33.8% vs 23.8%, p = 0.013). Cervical internal 
carotid artery dissection was not associated with the presence 
of migraines.

Patients with SCAD plus migraines were more likely to 
have higher rates of elevated symptoms of self-reported 
depression and anxiety (28.2% vs 17.7% [p = 0.0004] and 
35.3% vs 26.7% [p = 0.0099], respectively) (Table 3). 
Patients with migraine were more likely to be taking medica-
tions for depression (18.4% vs 12.4%, p = 0.0016) and anxi-
ety (12.4% vs 8.1%, p = 0.0266). The mean PHQ-8 score was 
higher in patients with migraines (5.4 vs 4.0, p ⩽ 0.001). 
Patients with migraine were more likely to have mild, moder-
ate, and moderately severe depression when compared with 
patients without migraine. The mean GAD-7 anxiety score 
was 4.9 for patients with migraine and 3.5 for patients without 
migraine (p < 0.001). Patients with migraine were more 
likely to have severe, moderate, and mild anxiety when com-
pared with patients without migraine.
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Table 1. Baseline characteristics.

Total
(N = 773)

History of migraine

 Yes
(n = 354)

No
(n = 419)

p-value

Age, y 0.015a

 Mean (SD) 49.4 (11.0) 48.3 (10.9) 50.3 (11.0)  
 Median (IQR) 49.0 (41.6, 56.9) 48.4 (40.3, 55.0) 49.8 (43.0, 58.0)  
Sex, n (%) < 0.001b

 Male 51 (6.6) 10 (2.8) 41 (9.8)  
 Female 721 (93.3) 343 (96.9) 378 (90.2)  
 Unknown 1 (0.1) 1 (0.3) 0 (0.0)  
Race, n (%) 0.599b

 American Indian/Alaska Native 2 (0.3) 0 (0.0) 2 (0.5)  
 Asian 13 (1.7) 6 (1.7) 7 (1.7)  
 Black/African American 56 (7.2) 25 (7.1) 31 (7.4)  
 Native Hawaiian/Pacific Islander 1 (0.1) 0 (0.0) 1 (0.2)  
 White 662 (85.6) 300 (84.7) 362 (86.4)  
 Multiracial 8 (1.0) 5 (1.4) 3 (0.7)  
 Other 3 (0.4) 2 (0.6) 1 (0.2)  
 Unknown 28 (3.6) 16 (4.5) 12 (2.9)  
Ethnicity, n (%) 0.389b

 Hispanic/Latino 36 (4.7) 19 (5.4) 17 (4.1)  
 Non-Hispanic/Latino 737 (95.3) 335 (94.6) 402 (95.9)  
Symptoms of index SCAD, n (%)
 Chest pain 692 (89.5) 317 (89.5) 375 (89.5) 0.982b

 Arm/shoulder pain 423 (54.7) 197 (55.6) 226 (53.9) 0.634b

 Shortness of breath 290 (37.5) 145 (41.0) 145 (34.6) 0.069b

 Palpitations 125 (16.2) 59 (16.7) 66 (15.8) 0.731b

 Jaw pain 195 (25.2) 104 (29.4) 91 (21.7) 0.015b

 Cardiac arrest 39 (5.0) 18 (5.1) 21 (5.0) 0.963b

 Medical history, n (%)
 Diabetes 15 (1.9) 7 (2.0) 8 (1.9) 0.945b

 High cholesterol 123 (15.9) 59 (16.7) 64 (15.3) 0.598b

 Hypertension 205 (26.5) 99 (28.0) 106 (25.3) 0.403b

 Ischemic stroke 7 (0.9) 3 (0.8) 4 (1.0) 0.875b

 Hemorrhagic stroke 5 (0.6) 3 (0.8) 2 (0.5) 0.522b

 Transient ischemic attack 6 (0.8) 6 (1.7) 0 (0.0) 0.007b

 Known aneurysmc 42 (5.4) 23 (6.5) 19 (4.5) 0.230b

 Known dissectionc 112 (14.5) 60 (16.9) 52 (12.4) 0.074b

Smoking, n (%) 0.056b

 Active or former smoker 197 (25.5) 84 (23.7) 113 (27.0)  
 Never smoker 567 (73.4) 269 (76.0) 298 (71.1)  
 Prefer not to say 9 (1.2) 1 (0.3) 8 (1.9)  
Alcohol, n (%) 0.141b

 Never drinker 185 (23.9) 92 (26.0) 93 (22.2)  
 Less than one drink per week 327 (42.3) 157 (44.4) 170 (40.6)  
 More than one drink per week 251 (32.5) 100 (28.2) 151 (36.0)  
 Prefer not to say 10 (1.3) 5 (1.4) 5 (1.2)  
Menstrual cycle, n (%) < 0.001b

 Premenopausal 238 (30.8) 112 (31.6) 126 (30.1)  
 Perimenopausal 78 (10.1) 39 (11.0) 39 (9.3)  
 Postmenopausal 363 (47.0) 162 (45.8) 201 (48.0)  
 Unsure 42 (5.4) 30 (8.5) 12 (2.9)  
 Not applicable 52 (6.7) 11 (3.1) 41 (9.8)  

(Continued)
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Total
(N = 773)

History of migraine

 Yes
(n = 354)

No
(n = 419)

p-value

Hormone replacement therapy, n (%) 0.372b

 Yes 100 (12.9) 50 (14.1) 50 (11.9)  
 No 263 (34.0) 112 (31.6) 151 (36.0)  
 Not applicable 410 (53.0) 192 (54.2) 218 (52.0)  
Age of menopause 0.775a

 Mean (SD) 48.7 (6.6) 48.4 (7.6) 49.0 (5.7)  
 Median (IQR) 50.0 (46.0, 53.0) 50.0 (46.0, 53.0) 50.0 (46.0, 53.0)  
Oral contraceptive pills, n (%) 0.266b

 Yes 600 (77.6) 283 (79.9) 317 (75.7)  
 No 34 (4.4) 16 (4.5) 18 (4.3)  
 Not applicable 139 (18.0) 55 (15.5) 84 (20.0)  
Inherited connective tissue disorder, n (%) 0.193b

 Yes 10 (1.3) 7 (2.0) 3 (0.7)  
 No 516 (66.8) 227 (64.1) 289 (69.0)  
 Not assessed 243 (31.4) 119 (33.6) 124 (29.6)  
 Missing 4 (0.5) 1 (0.3) 3 (0.7)  
Systemic inflammatory disorder, n (%) 0.449b

 Yes 48 (6.2) 25 (7.1) 23 (5.5)  
 No 592 (76.6) 262 (74.0) 330 (78.8)  
 Not assessed 128 (16.6) 64 (18.1) 64 (15.3)  
 Missing 5 (0.6) 3 (0.8) 2 (0.5)  
PCI performed during hospitalization, n (%) 0.381b

 Yes 181 (23.4) 81 (22.9) 100 (23.9)  
 No 578 (74.8) 267 (75.4) 311 (74.2)  
 Not assessed 6 (0.8) 1 (0.3) 5 (1.2)  
 Missing 8 (1.0) 5 (1.4) 3 (0.7)  
CABG performed during hospitalization, n (%) 0.275b

 Yes 28 (3.6) 12 (3.4) 16 (3.8)  
 No 733 (94.8) 335 (94.6) 398 (95.0)  
 Not assessed 6 (0.8) 2 (0.6) 4 (1.0)  
 Missing 6 (0.8) 5 (1.4) 1 (0.2)  
Medical therapy only during hospitalization, n (%) 0.853b

 Yes 559 (72.3) 256 (72.3) 303 (72.3)  
 No 198 (25.6) 91 (25.7) 107 (25.5)  
 Not assessed 4 (0.5) 1 (0.3) 3 (0.7)  
 Missing 12 (1.6) 6 (1.7) 6 (1.4)  
Received beta-blockers during hospitalization, n (%) 591 (76.5) 274 (77.4) 317 (75.7) 0.569b

Received beta-blockers at discharge, n (%) 648 (83.8) 300 (84.7) 348 (83.1) 0.525b

Received beta-blockers at day 360, n (%) 243/298 (81.5) 116/140 (82.9) 127/158 (80.4) 0.582b

In-hospital cerebrovascular accident, n (%) 0.186b

 Yes 4 (0.5) 4 (1.1) 0 (0.0)  
 No 725 (93.8) 330 (93.2) 395 (94.3)  
 Not assessed 14 (1.8) 6 (1.7) 8 (1.9)  
 Missing 30 (3.9) 14 (4.0) 16 (3.8)  
Taking NSAID regularly, n (%) < 0.001b

 Yes 228 (29.5) 130 (36.7) 98 (23.4)  
 No 436 (56.4) 177 (50.0) 259 (61.8)  
 Not sure 109 (14.1) 47 (13.3) 62 (14.8)  

aKruskal–Wallis p-value; bchi-squared p-value; cprior to the index SCAD.
CABG, coronary artery bypass graft; NSAID, nonsteroidal antiinflammatory drug; PCI, percutaneous coronary intervention; SCAD, spontaneous coronary 
artery dissection.

Table 1. (Continued)
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Migraine frequency and severity

Among those reporting migraine, migraine frequency was 
less than monthly (58%), monthly (24%), weekly (15%), and 
daily (3%) (Figure 1). A total of 32.5% of patients reported 
triptan use and 17.5% used daily prophylactic medications for 
migraines. The percentage of patients who had never received 
treatment (or were unsure) for migraines was high at 53% 
(Figure 2). Beta-blocker use was not different at the time of 
discharge from the hospital (84.7% vs 83.1%, p = 0.52) and 
at 1-year follow-up (82.9% vs 80.4%, p = 0.58).

Disability

Using the MIDAS to quantify disability related to migraine, 
60.2% reported little or no disability, 14.4% mild, 12.7% 
moderate, and 12.7% severe (n = 354 patients). The mean 
MIDAS score was 9.9 (mild to moderate disability). The 
severity of disability at 1 year after follow-up was overall 
unchanged (Figure 3).

Discussion

In patients with a history of SCAD, migraine headaches 
are common2 and have been reported in 37–46% of 
patients with SCAD compared with a 24% lifetime 

prevalence in American women with stable angina from 
the WISE cohort.3 The iSCAD Registry data are similar, 
with 45% of patients with SCAD reporting migraines. In 
our study, over 50% of patients with migraine reported not 
receiving treatment or were unsure of having received 
treatment and 17% had been treated with prophylactic 
medication. This finding is common in the general popu-
lation, where only 40% of patients with migraine have 

Table 2. Extracoronary vascular abnormalities based on imaging after spontaneous coronary artery dissection (SCAD).

Total
(N = 773)

History of migraine p-value

 Yes
(n = 354)

No
(n = 419)

Extracoronary vascular abnormalities, n (%) 326/630 (51.7) 160/290 (55.2) 166/340 (48.8) 0.112a

Fibromuscular dysplasia, n (%) 271/630 (43.0) 139/290 (47.9) 132/340 (38.8) 0.021a

Dissection, n (%) 69/630 (11.0) 35/290 (12.1) 34/340 (10.0) 0.407a

Aneurysm, n (%) 103/630 (16.3) 36/290 (12.4) 67/340 (19.7) 0.014a

Pseudoaneurysm, n (%) 26/630 (4.1) 12/290 (4.1) 14/340 (4.1) 0.990a

Cervical internal carotid artery: Extracoronary vascular abnormalities, n (%) 162/512 (31.6) 84/231 (36.4) 78/281 (27.8) 0.037a

Cervical internal carotid artery: Fibromuscular dysplasia, n (%) 145/512 (28.3) 78/231 (33.8) 67/281 (23.8) 0.013a

Cervical internal carotid artery: Dissection, n (%) 20/512 (3.9) 8/231 (3.5) 12/281 (4.3) 0.639a

Cervical internal carotid artery: Aneurysm, n (%) 13/512 (2.5) 7/231 (3.0) 6/281 (2.1) 0.522a

Cervical internal carotid artery: Pseudoaneurysm, n (%) 11/512 (2.1) 5/231 (2.2) 6/281 (2.1) 0.982a

Vertebral artery: Extracoronary vascular abnormalities, n (%) 90/477 (18.9) 47/218 (21.6) 43/259 (16.6) 0.168a

Vertebral artery: Fibromuscular dysplasia, n (%) 69/477 (14.5) 36/218 (16.5) 33/259 (12.7) 0.243a

Vertebral artery: Dissection, n (%) 24/477 (5.0) 11/218 (5.0) 13/259 (5.0) 0.989a

Vertebral artery: Aneurysm, n (%) 3/477 (0.6) 0/218 (0.0) 3/259 (1.2) 0.111a

Vertebral artery: Pseudoaneurysm, n (%) 11/477 (2.3) 5/218 (2.3) 6/259 (2.3) 0.987a

Intracranial artery: Extracoronary vascular abnormalities, n (%) 22/472 (4.7) 8/221 (3.6) 14/251 (5.6) 0.314a

Intracranial artery: Fibromuscular dysplasia, n (%) 6/472 (1.3) 5/221 (2.3) 1/251 (0.4) 0.071a

Intracranial artery: Aneurysm, n (%) 17/472 (3.6) 4/221 (1.8) 13/251 (5.2) 0.050a

Not all patients underwent brain-to-pelvis imaging. The number of patients who had imaging of each vascular bed is as follows: cervical internal carotid  
(n = 512), vertebral artery (n = 477), intracranial artery (n = 472), thoracic aorta (n = 313), abdominal aorta (n = 486), renal (n = 533), mesenteric  
(n = 479), common iliac (n = 650), external iliac (n = 454).
aChi-squared p-value.

Figure 1. Distribution of migraine frequency among patients 
reporting migraines (n = 354).
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Figure 2. Distribution of migraine treatment among patients 
reporting migraines (n = 354).

Figure 3. Distribution of Migraine Disability Assessment (MIDAS) 
grade in patients reporting migraines at baseline (n = 354) and 1 year 
(n = 172).

seen a provider for their symptoms. Of those, 44% received 
a correct diagnosis of migraine and 24% of those received 
appropriate treatment.15

Migraines are associated with increased risk for cardiovas-
cular events and are increased in patients with other vascular 
abnormalities.3,16 The relationship with migraines and vascu-
lar disorders is not well understood, but there are likely 
genetic, hormonal, vascular, and environmental factors that 
contribute to this predisposition. Our study did not show a 
significant difference in migraines in patients with SCAD 
taking exogenous hormone therapy. However, it did show a 
decrease in migraines in the postmenopausal period. The 
decrease in migraines postmenopause has been described in 
population-based studies.17 Women in the general popula-
tion are more likely to experience migraines,18 and the 
SCAD patient population is predominantly women. Genetic 
risk factors for SCAD and other arteriopathies have been 
identified. These gene variants further support the relation-
ship between arterial disease and migraine headaches. The 

PHACTR1 gene variant has been associated with FMD, cervi-
cal artery dissections, SCAD, and migraines.19 Another vari-
ant in the LRP1 gene established a locus for migraine and 
SCAD.20 Further, a genome-wide meta-analysis showed mul-
tiple loci to be associated with SCAD and neurovascular dis-
ease, including migraine.21

The prevalence of migraine headaches in this SCAD 
cohort was not associated with traditional cardiovascular risk 
factors such as hypertension, hyperlipidemia, and diabetes. In 
addition, hormonal variables such as oral contraceptive use, 
hormone therapy, and menopause status were not associated 
with migraines. Given the clear predominance of women with 
SCAD, it is thought that hormones play a role in migraines. 
However, this has not been directly studied. In a prior study, 
patients with migraine experienced SCAD at a slightly 
younger age.2 This was also shown in our study. It has also 
been shown that SCAD patients with migraines have a higher 
prevalence of EVAs.2 Similarly, FMD patients with migraines 
experienced more carotid aneurysms and dissections.5 In this 
study, EVAs were not associated with migraines in SCAD 
patients, with the exception of FMD and internal carotid 
artery FMD. The reason for these differences is not clear and 
deserves further investigation.

In the iSCAD Registry, 18.3% of patients with SCAD 
experienced at least weekly migraines. Prophylactic medica-
tion was used approximately 17.5% of the time, but most 
patients (53%) never received treatment. With the reported 
disability in this patient population due to headache, more 
attention to abortive and prophylactic therapy for migraines 
should be emphasized to improve quality of life in this patient 
population. One concern is that triptan use was common, 
reported in 32.5% of patients. Triptans are contraindicated in 
this patient population due to the side effect of vasoconstric-
tion. Newer agents, such as calcitonin gene-related peptide 
(CGRP) inhibitors appear to be safe in patients with vascular 
conditions.22 There should be an emphasis on increased use of 
prophylactic medications to reduce the frequency and sever-
ity of migraines in SCAD patients. Also, beta-blockers may 
reduce the recurrence of SCAD events23 but also are utilized 
as migraine prophylaxis.24 Thus, beta-blockers may be par-
ticularly useful in patients with SCAD for their potential to 
treat angina, reduce SCAD recurrence, and prevent migraine 
headaches.

In our study, patients with SCAD plus migraines were more 
likely to report elevated symptoms of anxiety and depression 
in the past 2 weeks compared to patients without migraines. 
The median time from the SCAD event to the patient ques-
tionnaire completion was 326 days. This parallels previous 
research demonstrating evidence for comorbidity of migraine 
with depression and anxiety in the general population.25,26 
Furthermore, it has been shown that intense emotional stress 
can be a precipitating factor for SCAD,1 and high levels of 
emotional stress have been reported by patients with SCAD.27 
Patients with SCAD and migraines are more likely to have a 
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Table 3. Psychosocial characteristics.

Total
(N = 773)

History of migraine p-value

 Yes
(n = 354)

No
(n = 419)

Depression, n (%) 174 (22.5) 100 (28.2) 74 (17.7) < 0.001a

Taking medication for depression, n (%) 0.002a

 Yes 117 (15.1) 65 (18.4) 52 (12.4)  
 No 57 (7.4) 35 (9.9) 22 (5.3)  
 Not applicable 599 (77.5) 254 (71.8) 345 (82.3)  
Anxiety, n (%) 237 (30.7) 125 (35.3) 112 (26.7) 0.010a

Taking medication for anxiety, n (%) 0.027a

 Yes 78 (10.1) 44 (12.4) 34 (8.1)  
 No 36 (4.7) 22 (6.2) 14 (3.3)  
 Not applicable 536 (69.3) 229 (64.7) 307 (73.3)  
 Unknown 123 (15.9) 59 (16.7) 64 (15.3)  
PHQ-8 score < 0.001b

 Mean (SD) 4.6 (4.7) 5.4 (4.8) 4.0 (4.6)  
 Median (IQR) 3.0 (1.0, 7.0) 4.0 (2.0, 8.0) 2.0 (1.0, 6.0)  
Depression severity by PHQ-8 score, n (%) < 0.001a

 Severe (20–24) 8 (1.0) 1 (0.3) 7 (1.7)  
 Moderately severe (15–19) 30 (3.9) 17 (4.8) 13 (3.1)  
 Moderate (10–14) 74 (9.6) 49 (13.8) 25 (6.0)  
 Mild (5–9) 191 (24.7) 98 (27.7) 93 (22.2)  
 None or minimal (0–4) 470 (60.8) 189 (53.4) 281 (67.1)  
GAD-7 score < 0.001b

 Mean (SD) 4.1 (4.8) 4.9 (5.1) 3.5 (4.5)  
 Median (IQR) 3.0 (0.0, 6.0) 3.5 (0.0, 7.0) 2.0 (0.0, 5.0)  
Anxiety severity by GAD-7 score, n (%) 0.002a

 Severe (15–21) 43 (5.6) 26 (7.3) 17 (4.1)  
 Moderate (10–14) 55 (7.1) 35 (9.9) 20 (4.8)  
 Mild (5–9) 185 (23.9) 90 (25.4) 95 (22.7)  
 None or minimal (0–4) 490 (63.4) 203 (57.3) 287 (68.5)  
MIDAS score 0.431b

 Mean (SD) 9.8 (22.3) 9.9 (22.4) 2.5 (4.4)  
 Median (IQR) 2.5 (0.0, 11.0) 3.0 (0.0, 11.0) 0.5 (0.0, 5.0)  
MIDAS grade, n (%) < 0.001a

 Little or no disability 216 (27.9) 213 (60.2) 3 (0.7)  
 Mild disability 52 (6.7) 51 (14.4) 1 (0.2)  
 Moderate disability 45 (5.8) 45 (12.7) 0 (0.0)  
 Severe disability 45 (5.8) 45 (12.7) 0 (0.0)  
 Missing 415 (53.7) 0 (0.0) 415 (99.0)  
MIDAS score at 1 year 0.322b

 Mean (SD) 9.8 (22.1) 9.7 (22.1) 10.6 (22.4)  
 Median (IQR) 3.0 (0.0, 11.0) 3.0 (0.0, 11.0) 0.0 (0.0, 15.0)  
MIDAS grade at 1 year, n (%) < 0.001a

 Little or no disability 117 (15.1) 103 (29.1) 14 (3.3)  
 Mild disability 24 (3.1) 23 (6.5) 1 (0.2)  
 Moderate disability 28 (3.6) 26 (7.3) 2 (0.5)  
 Severe disability 24 (3.1) 20 (5.6) 4 (1.0)  
 Missing 580 (75.0) 182 (51.4) 398 (95.0)  

aChi-squared p-value; bKruskal–Wallis p-value.
GAD-7, seven-item Generalized Anxiety Disorder scale; MIDAS, Migraine Disability Assessment; PHQ-8, eight-item Patient Health Questionnaire depres-
sion scale; SCAD, spontaneous coronary artery dissection.
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history of depression.2 Similarly, patients with FMD with a his-
tory of depression were more likely to have frequent migraines.5 
More research is needed to determine the temporal relationship 
between depression and anxiety with SCAD.

The iSCAD Registry study is the first to report disability 
due to migraine in patients with SCAD. Although it is reas-
suring that 60% of patients reported little to no disability, 
25.4% of patients reported moderate or severe disability and 
40% reported significant disability. The average MIDAS 
score was 10, indicating overall mild to moderate disability 
among all patients with SCAD and migraines. Migraines are 
a common symptom among patients with SCAD and other 
arteriopathies.2,5 Providers should be aware of the commonly 
used treatment modalities for migraine headaches and adopt a 
multidisciplinary approach to the patient with SCAD who 
may benefit from specialist referral to headache neurology.

Study limitations

There are several limitations that should be noted. First, the 
iSCAD Registry is an observational study and, as such, the 
reported relationships between migraine headaches and clini-
cal findings are associations and do not suggest causality. The 
registry data are a ‘real-life’ representation of patient care at 
many SCAD centers across the United States and also reflect 
symptoms and measures derived directly from patient ques-
tionnaires and are subject to recall and reporting bias. The 
descriptive nature of this study lacks a true comparator group. 
Migraine headache symptoms were self-reported by patients 
rather than by physicians and medical records. It is possible 
that patients with anxiety and depression may over-report 
migraine symptoms, but this cannot be confirmed. The regis-
try also does not capture clinician diagnoses of or treatment 
for depression or anxiety. Unfortunately, important clinical 
variables in migraine headache research, including the pres-
ence of aura, were not captured in this version of the iSCAD 
Registry. The presence of extracoronary abnormalities was 
evaluated in approximately two-thirds of these patients. This 
reflects the ‘real world’ nature of the data collected and likely 
represents some practical limitation of obtaining complete 
brain-to-pelvis imaging after a SCAD event in these patients. 
Additionally, use of newer treatments for migraine headache, 
including CGRP inhibitors,22 were also not collected.

Conclusions

Migraines are common, frequent, and a source of disability in 
patients with SCAD. The association between female sex, 
anxiety, and depression may provide some insight for poten-
tial treatment modalities.
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