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SUPPLEMENTARY METHODS

The UK, Dutch and Spanish SCAD registries

The UK, Dutch and Spanish SCAD registries are national observational registries which have
been previously described'. Each was established independently but under the leadership of
the European Society of Cardiology Acute Cardiovascular Care Association SCAD Study
Group the registries have been working together to increase the power of observational
analyses which can be substantially enhanced in this way. All registries accept referrals of
SCAD patients from clinicians and additionally patients can self-refer to the UK registry via a
web recruitment portal. As these are consented registries, all patients included are inherently
survivors of SCAD with most patients consented after hospital discharge. The registries
collect parallel data on patient demographics, past medical history and details of the SCAD
presentation. Imaging data collected include the index angiogram and imaging conducted to

assess for extra-coronary arteriopathies and at the time of recurrent AMI.

Angiographic analysis

Angiographic analysis was conducted using Medis® Suite software with 3-dimensional
quantitative angiography undertaken using Q Angio XA 3D software. Initial analysis was
conducted to assess the vessel location, AHA coronary segments * and a modified Yip-Saw
classification for the SCAD location. > Multi-vessel disease was defined as discontiguous
SCAD locations affecting more than one coronary territory. Multi-segment disease was
defined as a single dissection site affecting more than one AHA coronary segment. Proximal
disease was defined as dissections involving at least one of AHA coronary segments 1, 5, 6,

or 11. 3D QCA analysis was restricted to cases where valid measurement could be made.
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Patients with TIMI O flow beyond the lesion were excluded. Stent displaced haematoma
volume was estimated from the Q Angio XA 3D QCA function ® which enables estimation of
atherosclerotic plaque volume (here interpreted as haematoma volume) by subtracting
measured lumen volume from a predicted ‘normal’ lumen volume based on projected vessel
boundaries from the 3D vessel reconstruction. The estimated stent displaced volume was then

calculated as:

(Haematoma volume X Stent Length)

Displaced haematoma volume =
P Lesion Length
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eTable 1: Association between patient, clinical and intervention characteristics and risk of serious complications in a SCAD cohort

Unadjusted Age, sex and ethnicity adjusted*
n OR (95% CI) P n OR (95% CI) P
Patient Characteristics
Age at first SCAD event, per year 215 0.98 (0.94; 1.03) 0474 n/a n/a n/a
Ethnicity (White European vs non-White European) 213 0.63 (0.17; 2.37) 0.494 n/a n/a n/a
Male vs Female 215 0.59 (0.07; 4.78) 0.623 n/a n/a n/a
Pregnant female vs Non-pregnant female 203 1.33(0.27; 6.42) 0.724 201 1.08 (0.19; 6.12) 0.933
Grading of tortuosity for all vessels imaged, per unit 214 0.96 (0.81; 1.15) 0.698 213 0.96 (0.80; 1.15) 0.676
Clinical Characteristics
STEMI vs NSTEMI 215 0.83 (0.36; 1.91) 0.655 213 0.80 (0.34; 1.85) 0.599
Type of myocardial infarction
Cardiac arrest vs NSTEMI 0.57 (0.12; 2.80) 0.492 0.57 (0.12; 2.87) 0.499
Left main stem vessel affected 215 2.95(0.86; 10.15) 0.086 213 2.84 (0.78; 10.36) 0.114
Left anterior descending artery affected 215 0.55(0.24; 1.25) 0.154 213 0.49 (0.21; 1.16) 0.106
Left circumflex artery affected 215 1.80 (0.75; 4.28) 0.185 213 1.88 (0.78; 4.53) 0.158
Right coronary artery affected 215 1.94 (0.71;5.30) 0.194 213 2.02 (0.73; 5.61) 0.176
Mid vs proximal 215 0.53(0.22; 1.28) 0.156 213 0.52 (0.21; 1.30) 0.160
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AHA coronary segment
involved

More than one vessel involved

Distal vs proximal

Branch vs proximal

More than one segment within the vessel involved

Yip-Saw Classification based on

appearance when imaged

Intervention Details

Type of intervention

Maximum stent diameter, per mm

Total number of stents, per additional stent
Total length of stents, per mm

Proximal diameter, per mm

Length of lesion, per mm

Volume of haematoma, per mm?

TIMI flow

Type 2 vs Type 1
Type 3 vs Type 1

Type 4 vs Type 1

Balloon vs stent

Wiring vs stent

1 vs 0 (No flow)

215

215

215

215

141

155

142

168

141

136

215

0.60 (0.18; 2.00)
2.68 (0.89; 8.15)
2.38 (1.07; 5.35)
1.66 (0.46; 6.04)
2.09 (0.36; 12.08)

0.14 (0.01; 1.39)

0.11 (0.01; 0.86)
0.38 (0.05; 3.07)
5.40 (2.34; 12.50)
1.63 (1.21;2.21)
1.02 (1.00; 1.03)
0.96 (0.49; 1.88)
1.01 (0.99; 1.03)
1.00 (0.99; 1.01)

0.96 (0.13; 6.98)

0.402

0.081

0.034

0.442

0.410

0.092

0.035

0.367

<0.001

0.002

0.020

0.898

0.488

0.644

0.970

213

213

213

213

140

154

141

166

139

135

213

0.59 (0.17; 2.09)
2.84 (0.92; 8.80)
2.38 (1.04; 5.42)
1.66 (0.45; 6.07)
1.93 (0.33; 11.27)

0.14 (0.01; 1.40)

0.11 (0.01; 0.86)
0.38 (0.05; 3.03)
5.42(2.29; 12.79)
1.68 (1.22; 2.30)
1.02 (1.00; 1.03)
0.94 (0.46; 1.89)
1.01 (0.99; 1.03)
1.00 (0.99; 1.01)

0.92 (0.12; 6.74)

0.415

0.070

0.038

0.447

0.463

0.093

0.035

0.358

<0.001

0.001

0.014

0.853

0.487

0.645

0.933
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2 vs 0 (No flow) 1.90 (0.41;8.82)  0.415 1.75 (0.37-8.27) 0.478

3 (Good flow) vs 0 (No flow) 0.47(0.12; 1.81)  0.269 0.44 (0.11; 1.73) 0.237

* Each patient characteristic, clinical characteristic and intervention factor was included separately in a model adjusting for age, sex and ethnicity

ACE - Angiotensin-converting enzyme; ARB - Angiotensin Il Receptor Blockers; DAPT — dual antiplatelet therapy; NSTEMI — Non-ST-Elevation Myocardial

Infarction; SCAD - Spontaneous Coronary Artery Dissection; STEMI - ST-Elevation Myocardial Infarction; TIMI - Thrombolysis in myocardial infarction
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eTable 2: Risk of any complication with complete data on all predictors in SCAD-PCI patients (n=106)

Model 1 * Model 2 *
OR (95% CI) P OR (95% CI) P

Age at first SCAD event, per year - 1.05 (0.99; 1.11) 0.143

Male vs Female - 0.52 (0.06; 4.56) 0.559

White European vs Not White European - 1.03 (0.17; 6.17) 0.972

AHA coronary segment involved

Mid vs proximal 0.83 (0.32; 2.14) 0.696 0.97 (0.29; 3.18) 0.955

Distal vs proximal 0.70 (0.22; 2.28) 0.550 1.64 (0.33; 8.02) 0.544

Branch vs proximal 0.61 (0.17; 2.24) 0.460 1.89 (0.34; 10.42) 0.464

More than one segment within the vessel involved 2.38 (1.06; 5.34) 0.036 1.62 (0.54; 4.86) 0.392
Classification based on appearance when imaged

Type2vs Type 1  4.17(1.03; 16.83)  0.045 4.21 (0.88; 20.09) 0.072

Type3vs Type I ~ 1.41(0.16; 12.13)  0.753 1.99 (0.16; 24.46) 0.590

Type 4 vs Type 1 1.23 (0.23; 6.59) 0.813 1.92 (0.29; 12.95) 0.502

Maximum stent diameter, per cm 2.62 (1.28; 5.39) 0.009 1.91 (0.75; 4.86) 0.177

Total number of stents, per additional stent 1.90 (1.26; 2.85) 0.002 1.62 (1.03; 2.56) 0.036

Proximal diameter, per cm 1.93 (1.09; 3.42) 0.031 1.71 (0.84;3.49) 0.142

Model 1: adjusted for age, sex and ethnicity.

Model 2: also adjusted for variables significantly associated with the risk of any complication in Table 2

(AHA coronary segment involved, Classification based on appearance when imaged, maximum stent
diameter, total number of stents, proximal diameter)

Intervention type was excluded as this cohort comprised individuals with stents due to the inclusion of

maximum stent diameter and total number of stents

SCAD — Spontaneous coronary artery dissection
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eTable 3: Risk of serious complications with complete data on all predictors in SCAD-PCI patients

(n=140)
Model 1 * Model 2 *
OR (95% CI) P OR (95% CI) P
Age at first SCAD event, per year - 1.03 (0.97; 1.10) 0.415
Male vs Female - 0.53 (0.04; 6.75) 0.623
White European vs Not White European - 0.28 (0.05; 1.52) 0.140
Left main stem vessel affected 7.24 (1.56; 33.66) 0.012 1.81 (0.29; 11.23) 0.523
More than one segment within the vessel 2.35 (0.88;6.30) 0.088 1.36 (0.44; 4.18) 0.7587
involved
Maximum stent diameter, per mm 5.42 (2.29; 12.79) <0.001 4.41 (1.69; 11.46) 0.002
Total number of stents, per additional 1.48 (1.04; 2.11) 0.029 0.77 (0.35;1.73) 0.534
stent
Total length of stents, per mm 1.02 (1.00; 1.03) 0.014 1.02 (0.99; 1.05) 0.315

Model 1: adjusted for age, sex and ethnicity.

Model 2 also adjusted for variables significantly associated with the risk of any complication in Table 2
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eFigure 1: A) Modified Yip-Saw classification type by clinical management, B) AHA coronary segment lesion by clinical management (n=436)
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eFigure 2: SCAD-PCI lesion characteristics as assessed by 3D-QCA (n=215), including A) length, B) area and diameter of stenoses, C) maximum

lesion and vessel bending, D) displaced haematoma volume.
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eFigure 3: Change in TIMI grade flow by initial TIMI value in a SCAD-PCI cohort (n=215)
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eFigure 4: A) Changes in Thrombolysis in myocardial infarction (TIMI) flow for STEMI subset of SCAD-PCI patients (n=119) and B) PCI

complications in the STEMI subset of SCAD-PCI cohort (n=119)
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eFigure 5: Ejection fraction by clinical management
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eFigure 6: A) Kaplan-Meier plot of major adverse cardiovascular and cerebrovascular events (n=433), and B) recurrence (n=434) by intervention

in a SCAD cohort
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eTable 4: Descriptive characteristics of the SCAD cohort, by national cohort

Spain Netherlands UK
(n=119) (n=39) (n=278)

Patient Characteristics
Total (n %) 119 27.3% 39 8.9% 278 63.8%
Age at first SCAD event, years (median, IQR) 52 (46-58) 50 (46-54) 46 (41-52)

White European 108 91.5% >34 >87.2% 263  95.0%
Ethnicity (n %)

Not White European 10 8.5% <5 <12.8% 14 51%

Female 110 92.4% >34 >872% 261 93.9%
Sex (n %)

Male 9 7.6% <5 <12.8% 17 6.1%

Not pregnant (female) >105 >95.5% >30 >85.7% 240 88.8%
Pregnancy status (n %)

Pregnant (female) <5 <4.5% <5 <14.3% 21 5.6%

Never smoker 72 (60.5%) 29 (74.4%) 185 (66.5%)
Smoking (n %) Ex-smoker 15 (12.6%) 5 (12.8%) 79 (28.4%)

Current smoker 32 (26.9%) 5 (12.8%) 14 (5.0%)

No >114  (>95.8%) >34 (>87.2%) >273  (>98.2%)
Diabetes Mellitus (n %)

Yes <5 (<4.2%) <5 (<12.8%) <5 (K1.8%)

No 90 (75.6%) 23 (59.0%) 215 (77.3%)
Hypertension (n %)

Yes 29 (24.4%) 16 (41.0%) 63 (22.7%)

No 85 (71.4%) 33 (84.6%) 254 (91.4%)
Dyslipidaemia (n %)

Yes 34 (28.6%) 6 (15.4%) 24 (8.6%)
Clinical characteristics

NSTEMI >50 43.7% >20 56.4% 131 47.1%
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Type of myocardial STEMI 65 54.6% 14 359% 117 421%
infarction (n %) Cardiac arrest <5 59% <5 <12.8% 30 10.8%
Left main stem vessel affected (n %) <5 <42% <5 <13.2% 10 3.6%
Left anterior descending artery affected (n %) 63 52.9% 22 57.9% 182 65.5%
Left circumflex artery affected (n %) 38 31.9% 15 38.5% 78 28.1%
Right coronary artery affected (n %) 19 16.0% 11 282% 57 20.5%
Proximal 23 193% 6 154% 52 18.7%
AHA coronary segment Mid 26 21.9% 7 18.0% 97 34.9%
involved (n %) Distal 27 22.7% 15 38.5% 87 31.3%
Branch 43 36.1% 11 28.2% 42 15.1%
More than one vessel involved (n %) 9 7.6% 10 26.3% 32 11.5%
More than one segment in the vessel involved (n %) 28 23.5% 11 28.2% 104 37.4%
Tortuosity Index (median, IQR) 3 (0-5) 4 (3-6) 4 (2-6)
Type 1 24 20.2% <5 <12.8% 27 9.7%
Yip-Saw Classification
based on appearance when Type 2 66 55.4% 30 76.9% 175 62.9%
imaged (n %) Type 3 12 10.1% <5 <12.8% 26 9.4%
Type 4 17 14.3% <5 <12.8% 50 18.0%
Taking aspirin (n %) 110 93.2% 39 100.0% 266 97.1%
Taking DAPT (n %) 74 62.7% 32 84.2% 248 91.2%
Taking Beta-blocker (n %) 94  79.7% 26 66.7% 242 88.3%
Taking ACE inhibitors (n %) 58 49.2% 28 71.8% 218 79.3%
Taking statins (n %) 96 81.4% 25 64.1% 205 74.8%
Intervention Details
Type of intervention (n %) Conservative 59 49.6% 20 51.3% 142 51.1%
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Stent 45 37.8% >10 >25.6% 98 35.3%
Balloon >10 <8.4% 5 12.8% 27 9.7%
Wiring <5 <42% <5 <12.8% 11 4.0%
Maximum stent diameter, mm (median, IQR) 3 (2.5-3.5) 3 (25-3.0 3 (2.5-3.5)
Total number of stents (median, IQR) 2 (1-2) 2 (1-3) 2 (1-3)
Total length of stents, cm (median, IQR) 38 (25-52) 37 (26-56) 51 (32.5-68)
Proximal diameter, mm (median, IQR) 2.4 (1.95-2.70) 2.6 (2.28-3.13) 2.6 (2.20-3.10)
Length of lesion, mm (median, IQR) 329 (24.2-48.0) 39.7 (30.0-50.2) 38.8 (26.6-61.3)
Volume of haematoma, mm? (median, IQR) 422 (24.2-115.3) 59.6 (22.3-95.2) 61.9 (36.0-102.7)
0 (No flow) <5 <83% 0 0.0% 12 8.8%
Final TIMI grade flow (n 1 <S5 <83% <S5 <263 7 52%
%) 2 8 13.3% <5 <263 12 8.8%
3 (Good flow) 46 76.7% 14 73.7% 105 77.2%
Outcomes
Any complication (n %) 24 40.0% 6 30.0% 57 41.0%
Serious complication (n %) 10 16.7% <5 <26.3% 15 11.0%
Time to MACCE (median, IQR) 1.10 (0.92-2.07) 1.79 (1.18-2.89) 3.01 (1.47-4.79)
MACCE (n %) 10 8.4% 5 12.8% 38 13.7%
Time to Recurrence (median, IQR) 1.11 (0.97-2.04) 1.96 (1.19-2.95) 3.09 (1.76-5.00)
Recurrence (n %) 5 43% <5 <12.8% 21 7.6%

Cells with small counts of less than five have been replaced with "<5" to reduce the risk of identifying individuals from the data.
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