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Abstract

Background: Spontaneous coronary artery dissection (SCAD) is a rare and often underdiagnosed cause of acute coronary syndrome
(ACS), predominantly affecting younger women without traditional cardiovascular risk factors. The management of SCAD remains
a subject of debate, likely secondary to inconclusive evidence. This study aims to compare the clinical outcomes of SCAD patients
treated with optimal medical therapy (OMT) versus those who underwent percutaneous coronary intervention (PCI) using a national
population-based cohort. Methods: We conducted a retrospective analysis using the National Inpatient Sample (NIS) database from 2016
to 2020. The study included patients identified with SCAD using the ICD-10-CM (the International Classification of Diseases, Tenth
Revision, Clinical Modification) code I25.42. We excluded individuals who did not receive PCI or coronary angiography, those who
underwent coronary artery bypass grafting, and patients with incomplete records. The primary outcome was in-hospital mortality, while
secondary outcomes included acute kidney injury, cardiac arrest, cardiogenic shock, use of temporary mechanical circulatory support,
cost of hospitalization, and length of stay. National estimates were obtained using discharge weights, and statistical comparisons were
performed using chi-square tests and linear regression. Multivariate logistic regression was employed to identify predictors of mortality
and other outcomes. Results: A total of 31,105 SCAD patients were included in the study, with 10,480 receiving OMT and 20,625
undergoing PCI. Patients in the PCI group were older (mean age 64 vs. 54 years) and had higher comorbidities compared to those in
the OMT group. The proportion of SCAD patients receiving PCI declined from 72% in 2016 to 60% in 2020. In multivariable analysis,
PCI was associated with increased in-hospital mortality (odds ratio (OR) 1.89, 95% confidence interval (CI) 1.24–2.90, p = 0.0003),
cardiogenic shock (OR 2.29, 95% CI 1.71–3.07, p< 0.0001), use of a left ventricular assist device (LVAD) (OR 3.97, 95% CI 2.42–6.53,
p < 0.0001), and an intra-aortic balloon pump (IABP) (OR 2.24, 95% CI 1.63–3.09, p < 0.0001). Trends also suggested an association
between PCI and cardiac arrest, extracorporeal membrane oxygenation (ECMO), and acute kidney injury (AKI). The PCI group had
significantly higher hospitalization costs and longer lengths of stay compared to the OMT group (both p < 0.001). Conclusions: In this
large, national cohort study, SCAD patients who underwent PCI had significantly higher risks of adverse in-hospital outcomes, including
mortality, compared to those treated with OMT. These findings underscore the importance of careful patient selection and the potential
advantages of conservative management in SCAD, particularly in patients without severe or unstable presentations. Further research is
needed to develop evidence-based guidelines for the optimal management of SCAD.
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1. Introduction
Spontaneous coronary artery dissection (SCAD) is a

rare but increasingly recognized cause of acute coronary
syndrome (ACS), accounting for a small yet significant pro-
portion of ACS cases, particularly in younger women with-
out traditional cardiovascular risk factors [1–3]. SCAD is
characterized by the separation of the coronary artery wall

layers, which leads to the formation of a false lumen and
subsequent compromise of blood flow, potentially result-
ing in myocardial ischemia, infarction, and even sudden
cardiac death. The incidence of SCAD is reported to be
between 0.1% and 1.1% of all cases of ACS, though it is
likely underdiagnosed due to its variable presentation and
the challenges in detection using conventional coronary an-
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Fig. 1. Temporal Trend of Percutaneous Coronary Intervention (PCI) andOptimalMedical Therapy (OMT)Among Spontaneous
Coronary Artery Dissection (SCAD) Hospitalizations.

giography. The pathophysiology of SCAD is distinct from
atherosclerotic coronary artery disease, as it is not associ-
ated with plaque rupture or thrombosis. Instead, the dis-
section typically occurs within the intima or media of the
coronary artery, creating an intramural hematoma that com-
presses the true lumen [4–6]. This unique mechanism of is-
chemia poses significant challenges in the management of
SCAD, as traditional interventional strategies, such as per-
cutaneous coronary intervention (PCI), which are effective
in atherosclerotic ACS, but may not be appropriate or ef-
fective in SCAD.

The management of SCAD remains a subject of de-
bate due to the lack of randomized controlled trials (RCTs)
specifically addressing the optimal treatment strategy. The
most commonly employed strategy is conservative man-
agement with optimal medical therapy (OMT), which may
include antiplatelet agents, beta-blockers, and angiotensin-
converting enzyme (ACE) inhibitors [7]. This approach is
often preferred due to the potential for spontaneous heal-
ing of the dissection and the high risk of procedural com-
plications associated with PCI in SCAD patients [8]. De-
spite the preference for conservative management, there are
circumstances where revascularization may be considered,
particularly in patients with ongoing ischemia, left main or
proximal artery involvement, or hemodynamic instability.
In such cases, the decision to pursue PCI must be made cau-
tiously, weighing the risks of the procedure against the po-
tential benefits.

Given the complexities and risks associated with
SCAD management, there is a pressing need for more ro-

bust data to guide treatment decisions. To address this gap,
we performed analyses using a national population-based
cohort to evaluate the clinical outcomes of SCAD patients
managed with OMT versus those who underwent PCI.

2. Methods
We performed a retrospective study using the National

Inpatient Sample (NIS) database from 2016 to 2020. NIS is
one of the largest national databases that contains informa-
tion from approximately 7million hospital stays annually in
its unweighted form. When weighted, it could project up to
35 million hospitalizations across the nation each year. The
data contained in this database is deidentified, thus, the ap-
proval from the Institutional Review Board (IRB) was not
required.

2.1 Study Population
In this study, we identified hospital admissions for

SCAD by using the ICD-10-CM (the International Clas-
sification of Diseases, Tenth Revision, Clinical Modifica-
tion) code I25.42. In line with previous analyses concerning
SCAD patient populations, we excluded individuals who
did not receive PCI or coronary angiography to maintain di-
agnostic precision. Additionally, we excluded patients who
underwent concurrent coronary artery bypass grafting and
those with a diagnosis of accidental puncture to preserve
the homogeneity of our study cohort. We also omitted data
from patients with incomplete or missing records pertaining
to age, gender, or mortality.
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Table 1. Baseline characteristics of SCAD patients between OMT versus PCI.
Variables OMT PCI Total p-value

n % n %

Number of patients, n 10,480 20,625 31,105
Age 54.37 ± 13.61 64.01 ± 13.64 <0.001
Female 8195 78.20 9920 48.10 18,115 <0.001
Race <0.001

White 6985 66.65 15,095 73.19 22,080
Black 1550 14.79 1820 8.82 3370
Hispanic 1025 9.78 1650 8.00 2675
Asian or Pacific Islander 220 2.10 470 2.28 690
Native American 40 0.38 90 0.44 130
Other 225 2.15 555 2.69 780

Hospital bed size 0.024
Small 1375 13.12 2975 14.42 4350
Medium 2685 25.62 5800 28.12 8485
Large 6420 61.26 11,850 57.45 18,270

Hospital teaching status <0.001
Rural 340 3.24 1075 5.21 1415
Urban non-teaching 1615 15.41 3710 17.99 5325
Urban teaching 8525 81.35 15,840 76.80 24,365

Admission
Elective 760 7.25 3735 18.11 4495

Primary payment coverage <0.001
Medicare 2425 23.14 10,560 51.20 12,985
Medicaid 1325 12.64 2035 9.87 3360
Private insurance 5840 55.73 6445 31.25 12,285
Self-pay 520 4.96 895 4.34 1415
No charge 30 0.29 90 0.44 120
Other 330 3.15 580 2.81 910

Median household income, $ <0.001
1–28,999 2260 21.56 5545 26.88 7805
29,000–35,999 2370 22.61 5150 24.97 7520
36,000–46,999 2875 27.43 5380 26.08 8255
47,000+ 2825 26.96 4220 20.46 7045

Hospital region <0.001
Northeast 2110 20.13 3675 17.82 5785
Midwest 2675 25.52 5000 24.24 7675
South 3105 29.63 8110 39.32 11,215
West 2590 24.71 3840 18.62 6430

Comorbidities
Congestive heart failure 2450 23.38 7315 35.47 9765 <0.001
Cardiac arrhythmias 2800 26.72 8025 38.91 10,825 <0.001
Valvular heart diseases 1085 10.35 2730 13.24 3815 <0.001
Pulmonary circulatory disorders 395 3.77 1025 4.97 1420 0.029
Peripheral vascular disease 830 7.92 2865 13.89 3695 <0.001
Hypertension 6265 59.78 16,295 79.01 22,560 <0.001
Paralysis 55 0.52 160 0.78 215 0.2602
Other neurologic disorders 470 4.48 1425 6.91 1895 0.0002
Chronic lung disease 1615 15.41 4125 20.00 5740 <0.001
Diabetes mellitus 1370 13.07 6760 32.78 8130 <0.001
Hypothyroidism 1315 12.55 2400 11.64 3715 0.3015
CKD 730 6.97 3440 16.68 4170 <0.001
Liver disease 320 3.05 865 4.19 1185 0.0275
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Table 1. Continued.
Variables OMT PCI Total p-value

n % n %

AIDS 15 0.14 60 0.29 75 0.2628
Cancer 140 1.34 440 2.13 580 0.0261
Rheumatologic disorders 310 2.96 555 2.69 865 0.5489
Coagulopathy 445 4.25 1125 5.45 1570 0.0402
Obesity 2285 21.80 4305 20.87 6590 0.4003
Weight loss 185 1.77 490 2.38 675 0.112
Fluid and electrolyte disorders 1770 16.89 4485 21.75 6255 <0.001
Anemia 430 4.10 695 3.37 1125 0.1563
Alcohol abuse 190 1.81 525 2.55 715 0.0657
Drug abuse 400 3.82 755 3.66 1155 0.763
Psychoses 45 0.43 50 0.24 95 0.2062
Depression 1405 13.41 2015 9.77 3420 <0.001
FMD 255 2.43 30 0.15 285 <0.001
Smoking 1835 17.51 4865 23.59 6700 <0.001
Prior MI 1225 11.69 3305 16.02 4530 <0.001
Prior PCI 85 0.81 245 1.19 330 0.1514
Prior CABG 300 2.86 1570 7.61 1870 <0.001
Prior stroke 410 3.91 1420 6.88 1830 <0.001
AMI 8000 76.34 14,555 70.57 22,555 <0.001

AIDS, acquired immunodeficiency syndrome; AMI, acute myocardial infarction; CABG, coronary artery bypass
graft surgery; CKD, chronic kidney disease; FMD, fibromuscular dysplasia; MI, myocardial infarction; OMT, opti-
mal medical therapy; PCI, percutaneous coronary intervention; SCAD, spontaneous coronary artery dissection.
Variables with less than 10 in any of the cells are not reported according to Agency for Healthcare Research and
Quality’s data use agreement.

Table 2. Outcomes of SCAD patients between PCI and OMT.

Outcomes
OMT PCI

p-value
Adjusted
OR

Lower
limit

Upper
limit

p-value
n % n %

Mortality 170 1.62 1170 5.67 <0.001 1.89 1.24 2.90 0.003
Cardiac arrest 340 3.24 895 4.34 0.04 1.12 0.78 1.61 0.521
Cardiogenic shock 400 3.82 2295 11.13 <0.001 2.29 1.71 3.07 <0.001
Use of MCS
LVAD 105 1 1110 5.38 <0.001 3.97 2.42 6.53 <0.001
IABP 300 2.86 1855 8.99 <0.001 2.24 1.63 3.09 <0.001
ECMO 40 0.38 100 0.48 0.570 0.79 0.20 3.07 0.736
AKI 760 7.25 3085 14.96 <0.001 1.14 0.89 1.45 0.307
Cost of hospitalization, USD 16,408 ± 21,948 33,880 ± 29,774 <0.001
Length of stay, days 3.49 ± 3.63 4.49 ± 5.75 <0.001
AKI, acute kidney injury; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; LVAD, left ventricular assist
device; MCS, mechanical circulatory support; OMT, optimal medical therapy; PCI, percutaneous coronary intervention; SCAD, spontaneous
coronary artery dissection; OR, odds ratio.
OMT as reference category.

2.2 Outcomes
Our primary outcome was in-hospital mortality. Sec-

ondary outcomes included acute kidney injury, cardiac ar-
rest, cardiogenic shock, use of temporary mechanical circu-
latory support, cost of hospitalization and length of stay.

2.3 Statistical Analysis

We obtained the national estimates using the dis-
charge weight provided within the database. We described
dichotomous variables using frequencies and/or percent-
ages and compared them using the chi-square test. Non-
dichotomous variables were described inmean and standard
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Table 3. Baseline characteristics of SCAD patients between OMT versus PCI using propensity-score matched data.
Variables OMT PCI Total p-value

Number of patients, n 7170 7170 14,340
Age 58.58 ± 14.67 57.74 ± 13.45 0.11
Female 5090 70.99 4585 63.95 9675 0.00
Race 0.82

White 5155 71.90 5245 73.15 10,400
Black 1005 14.02 905 12.62 1910
Hispanic 645 9.00 620 8.65 1265
Asian or Pacific Islander 160 2.23 160 2.23 320
Native American 25 0.35 20 0.28 45
Other 180 2.51 220 3.07 400

Hospital bed size 0.39
Small 945 13.18 1045 14.57 1990
Medium 1925 26.85 1995 27.82 3920
Large 4300 59.97 4130 57.60 8430

Hospital teaching status 0.78
Rural 290 4.04 325 4.53 615
Urban non-teaching 1155 16.11 1180 16.46 2335
Urban teaching 5725 79.85 5665 79.01 11,390

Admission
Elective 685 9.55 890 12.41 1575 0.02

Primary payment coverage 0.24
Medicare 2240 31.24 2515 35.08 4755
Medicaid 885 12.34 830 11.58 1715
Private insurance 3420 47.70 3275 45.68 6695
Self-pay 380 5.30 315 4.39 695
No charge 30 0.42 15 0.21 45
Other 215 3.00 220 3.07 435

Median household income, $ 0.84
1–28,999 1755 24.48 1665 23.22 3420
29,000–35,999 1650 23.01 1705 23.78 3355
36,000–46,999 2000 27.89 1980 27.62 3980
47,000+ 1765 24.62 1820 25.38 3585

Hospital region 0.58
Northeast 1435 20.01 1430 19.94 2865
Midwest 1825 25.45 1690 23.57 3515
South 2365 32.98 2520 35.15 4885
West 1545 21.55 1530 21.34 3075

Comorbidities
Congestive heart failure 1900 26.50 2095 29.22 3995 0.10
Cardiac arrhythmias 2140 29.85 2445 34.10 4585 0.01
Valvular heart diseases 805 11.23 875 12.20 1680 0.43
Pulmonary circulatory disorders 335 4.67 335 4.67 670 1.00
Peripheral vascular disease 660 9.21 790 11.02 1450 0.11
Hypertension 4820 67.22 4915 68.55 9735 0.44
Paralysis 55 0.77 55 0.77 110 1.00
Other neurologic disorders 365 5.09 390 5.44 755 0.68
Chronic lung disease 1245 17.36 1235 17.22 2480 0.92
Diabetes 1270 17.71 1605 22.38 2875 0.00
Hypothyroidism 880 12.27 855 11.92 1735 0.78
CKD 645 9.00 895 12.48 1540 0.00
Liver disease 265 3.70 275 3.84 540 0.85
AIDS 15 0.21 15 0.21 30 1.00
Cancer 125 1.74 145 2.02 270 0.58
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Table 3. Continued.
Variables OMT PCI Total p-value

Rheumatologic disorders 230 3.21 195 2.72 425 0.44
Coagulopathy 290 4.04 335 4.67 625 0.41
Obesity 1630 22.73 1655 23.08 3285 0.83
Weight loss 150 2.09 155 2.16 305 0.90
Fluid and electrolyte disorders 1330 18.55 1355 18.90 2685 0.81
Anemia 265 3.70 265 3.70 530 1.00
Alcohol abuse 160 2.23 175 2.44 335 0.71
Drug abuse 280 3.91 315 4.39 595 0.51
Psychoses 35 0.49 25 0.35 60 0.56
Depression 915 12.76 875 12.20 1790 0.65
FMD 30 0.42 30 0.42 60 1.00
Smoking 1475 20.57 1510 21.06 2985 0.75
Prior MI 930 12.97 975 13.60 1905 0.61
Prior PCI 65 0.91 75 1.05 140 0.69
Prior CABG 250 3.49 445 6.21 695 0.00
Prior stroke 350 4.88 395 5.51 745 0.63
AMI 5350 74.62 5295 73.85 10,645 0.63

AIDS, acquired immunodeficiency syndrome; AMI, acute myocardial infarction; CABG,
coronary artery bypass graft surgery; CKD, chronic kidney disease; FMD, fibromuscular dys-
plasia; MI, myocardial infarction; OMT, optimal medical therapy; PCI, percutaneous coronary
intervention; SCAD, spontaneous coronary artery dissection.

Table 4. Outcomes of SCAD patients between OMT versus PCI using propensity-score matched data.

Outcomes
Model 1 Model 2

Adjusted OR Lower limit Upper limit p-value Adjusted OR Lower limit Upper limit p-value

Mortality 1.87 1.19 2.92 0.006 1.58 1.00 2.50 0.051
Cardiac arrest 1.16 0.79 1.70 0.443 1.04 0.69 1.56 0.844
Cardiogenic shock 2.11 1.55 2.87 <0.001 1.91 1.39 2.62 <0.001
Use of MCS
LVAD 3.49 1.94 6.27 <0.001 3.11 1.72 5.64 <0.001
IABP 2.36 1.69 3.31 <0.001 2.16 1.54 3.03 <0.001
ECMO 1.60 0.52 4.97 0.413 1.26 0.42 3.82 0.678
AKI 1.38 1.09 1.76 0.009 1.12 0.85 1.47 0.409
AKI, acute kidney injury; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; LVAD, left ventricular assist
device; MCS, mechanical circulatory support; OMT, optimal medical therapy; PCI, percutaneous coronary intervention; SCAD, sponta-
neous coronary artery dissection; OR, odds ratio.
OMT as reference category.
Model 1: using propensity-score matched data.
Model 2: Model 1 + adjusted for imbalance covariates including gender, elective admission, cardiac arrhythmias and chronic kidney
disease.

deviation and comparison was made using linear regres-
sion. Hospitalization trends were demonstrated using a bar
chart. We described the raw unadjusted outcomes and sub-
sequently performed multivariate logistic regression analy-
sis, using variables that were significant on univariate anal-
ysis with a threshold of 0.05. To control for confounding
variables and improve the comparability between treatment
and control groups, we employed propensity score match-
ing using the caliper method. We then performed nearest
neighbormatchingwith a caliper width set to 0.2 of the stan-
dard deviation of the logit of the propensity score to reduce

bias. In assessing the outcomes using the matched data, we
constructed 2 models. Model 1 was analyzed using only
the matched data, while Model 2 expanded upon Model 1
by additionally adjusting for covariates that remained sig-
nificant in the univariate analysis. We further assessed the
predictors of mortality among those who received PCI and
those who received OMT respectively using the similar re-
gression approach as described earlier. All statistical analy-
ses were conducted using STATA version 17.0 (StataCorp,
College Station, TX, USA).
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Table 5. Predicted mortality of SCAD patients who underwent PCI.
Variables Odds ratio Lower limit Upper limit p-value

Cardiogenic shock 10.14 6.86 14.99 <0.001
Age 1.05 1.03 1.06 <0.001
Female 1.59 1.15 2.18 0.005
Smoking 0.89 0.58 1.37 0.600
Fluid and electrolyte disorders 1.68 1.19 2.36 0.003
Weight loss 1.15 0.50 2.66 0.740
Obesity 0.65 0.43 1.00 0.050
Coagulopathy 1.34 0.77 2.31 0.298
Liver disease 0.88 0.60 1.30 0.519
CKD 1.75 1.01 3.03 0.045
Other neurological disorders 2.24 1.45 3.47 <0.001
Diabetes mellitus 1.82 1.31 2.53 <0.001
Peripheral vascular disease 1.24 0.85 1.80 0.272
Pulmonary circulatory disorders 1.16 0.67 2.00 0.598
Valvular heart diseases 0.78 0.51 1.20 0.265
Cardiac arrhythmia 1.52 1.09 2.10 0.013
Congestive heart failure 1.13 0.81 1.57 0.483
Primary payment coverage
Medicare Ref
Medicaid 0.67 0.32 1.41 0.290
Private insurance 0.82 0.51 1.33 0.428
Self-pay 0.97 0.37 2.60 0.959
No charge N/A N/A N/A N/A
Other 0.88 0.28 2.72 0.823
CKD, chronic kidney disease; PCI, percutaneous coronary intervention; SCAD, spontaneous
coronary artery dissection.
Variables with less than 10 in any of the cells are not reported according to Agency for Health-
care Research and Quality’s data use agreement and are marked as N/A.

3. Results
We analyzed 31,105 patients with SCAD, 10,480 of

which received OMT and 20,625 of which had PCI. Of the
patients with SCAD who had PCI, the mean age was 64
years with 48% of the patients being female and most pa-
tients being Caucasian. In comparison, of the patients with
SCAD who received optimal medical therapy, the mean
age was 54 years with 78% of the patients being female
and most patients being Caucasian. In the SCAD receiving
PCI compared to the SCAD receiving OMT, the SCAD re-
ceiving PCI population had significantly higher comorbidi-
ties including cardiac arrhythmias, congestive heart failure,
valvular heart disorders, peripheral valvular disease, hyper-
tension, chronic lung disease, diabetes mellitus, fluid dis-
orders, chronic kidney disease (CKD), smoking, and prior
stroke (Table 1). The rate of PCI has declined yearly from
72% in 2016 to 60% in 2020 (Fig. 1).

Using the multivariable regression model, we found
that SCAD patients who underwent PCI were associated
with in-hospital mortality (odds ratio (OR) 1.89, 95% con-
fidence interval (CI) (1.24–2.90), p = 0.0003), cardiogenic
shock (OR 2.29, 95% CI (1.71–3.07), p < 0.0001), use of
a left ventricular assist device (LVAD) (OR 3.97, 95% CI

(2.42–6.53), p < 0.0001), or use of an intra-aortic balloon
pump (IABP) (OR 2.24, 95% CI (1.63–3.09), p < 0.0001).
There were trends that SCAD patients who underwent PCI
were associated with cardiac arrests, extracorporeal mem-
brane oxygenation (ECMO) and development of AKI. The
cost of hospitalization was higher in the PCI group (p-value
< 0.001) and so was the length of stay (p-value < 0.001)
(Table 2).

We further conducted a secondary analysis using
propensity-score matching between patients receiving PCI
and OMT. Baseline characteristics of this cohort of patients
are shown in Table 3. Overall, we observed a balanced co-
hort of 7170 pairs of SCAD patients. As a result, we mea-
sured the outcomes using two separate models. Model 1 in-
corporated the propensity-score matched data while Model
2 was further adjusted for the characteristics that were sig-
nificant on univariate analysis. The results of both models
are shown in Table 4. As observed in the maximally ad-
justedModel 2, the PCI cohort was associated with a higher
risk of in-hospital mortality compared to the OMT cohort,
but marginally missed the statistical significance threshold
(OR 1.58, 95% CI (1.00–2.50), p = 0.05) (Table 4). Results
of the other outcomes remained largely aligned with pri-
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Table 6. Predicted mortality of SCAD patients who were treated with OMT.
Variables Odds ratio Lower limit Upper limit p-value

Cardiogenic shock 8.96 2.86 28.07 <0.001
Age 1.07 1.04 1.11 <0.001
Female 0.50 0.22 1.17 0.111
Fluid and electrolyte disorders 2.65 1.06 6.59 0.036
Weight loss 1.36 0.33 5.54 0.672
Rheumatologic disorders 3.32 0.71 15.48 0.126
Liver disease 1.73 0.68 4.40 0.249
CKD 1.22 0.30 5.03 0.778
Other neurological disorders 5.68 1.78 18.15 0.003
Pulmonary circulatory disorders 1.27 0.43 3.73 0.659
Peripheral vascular disease 2.18 0.45 10.52 0.330
Cardiac arrhythmia 1.25 0.50 3.12 0.637
Congestive heart failure 0.47 0.19 1.18 0.107
Elective admission 1.68 0.55 5.19 0.365
Primary payment coverage
Medicare Ref
Medicaid 2.96 0.70 12.51 0.140
Private insurance 0.71 0.21 2.42 0.580
Self-pay 3.65 0.65 20.60 0.143
No charge N/A N/A N/A N/A
Other N/A N/A N/A N/A
CKD, chronic kidney disease; OMT, optimal medical therapy; SCAD, spontaneous coro-
nary artery dissection.
Variables with less than 10 in any of the cells are not reported according to Agency for
Healthcare Research and Quality’s data use agreement and are marked as N/A.

mary analysis, whereby the risk of cardiogenic shock, use
of IABP and LVAD remained significantly higher in the PCI
group compared to the OMT group. Table 5 showed predic-
tor mortality of SCAD patients who underwent PCI while
Table 6 showed the predicted mortality of SCAD patients
who were treated with OMT.

4. Discussion
In our national study, there were 3 main findings.

First, the temporal trend of PCI and OMT among SCAD
had shifted, with a yearly decrease in the percentage of pa-
tients receiving PCI, for the years 2016–2020. This is likely
due to more data on SCAD management leaning towards
medical therapy and a more conservative approach. Most
importantly, both the American Heart Association (AHA)
scientific statement and the European society of cardiol-
ogy Expert opinion recommend conservative management
of SCAD in stable cases, as SCAD is known to heal with
the resorption of intramural hematoma overtime unlike is-
chemia secondary to atherosclerotic plaque [7,9]. This rec-
ommendation is consistent with our prior meta-analysis,
which showed no difference in terms of long-term mortal-
ity and recurrent SCAD among patients with SCAD treated
with medical therapy compared with those treated with PCI
[10].

Second, we found SCAD patients who underwent
PCI were associated with in-hospital mortality, cardiogenic
shock, LVAD, and IABP. This finding suggests that the
baseline of SCAD patients who underwent PCI were much
sicker compared to SCAD patients who were treated with
medical therapy. SCAD patients with comorbidities (e.g.,
hypertension, diabetes mellitus, CKD, heart failure, shock)
may be considered as a high-risk SCAD phenotype andmay
require intervention rather than conservative management.
PCI and medical management have both been used in both
case series and retrospective studies looking at SCADman-
agement in inpatients [11–13]. The choice of which man-
agement to choose has been guided in these cases by the
degree of coronary artery obstruction, severity of symp-
toms at presentation, whether the patient has acute coronary
syndrome at presentation or not, and their coronary artery
anatomy. SCAD patients with comorbidity or high-risk fea-
tures probably underwent PCI rather than medical therapy.

Third, the mortality predictors of SCAD patients who
underwent PCI were cardiac arrhythmia or acutely decom-
pensated heart failure. SCAD patients with ventricular ar-
rhythmia are likely to get treated with PCI rather than med-
ical therapy and mortality is higher. There are technical
challenges for PCI and SCAD patients. A study has re-
ported variable success rates, with PCI success rates reports
ranging from 29 to 92% [12]. With procedural failure and
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recurrence, a possibility. There are some potential risks to
having PCI during SCAD, and these are thought to be the
drivers of the failure rates. These risks include possible
iatrogenic secondary dissection, where the guide wire en-
gages with the false lumen which is then enlarged during
ballon dilation [12].

As the intervention is offered based on clinical deci-
sion and patient presentation, patients with SCAD and other
co-morbidities may present initially more unstable with vi-
tal sign or laboratory abnormalities, and need urgent in-
tervention, such as cardiac catheterization, which leads to
PCI placement. However, this is not yet clearly under-
stood in the literature. There is no data from RCTs com-
paring medical therapy and PCI. We previously discussed
that revascularization is associated with suboptimal proce-
dural success rates and high rates of complications despite
preserved coronary flow [14]. Long term follow up is rec-
ommended to ensure management is working, and that fur-
ther interventions are not necessary for symptom manage-
ment. More research is needed to understand optimal inter-
ventional guidelines and medical management to be imple-
mented.

The current study has certain limitations that should be
taken into consideration while interpreting the results. The
major limitation was inherent to the database itself. While
the NIS database has a strength in its huge sample size and
ability to extrapolate to the US population, the lack of de-
tailed clinical information, such as specific indications for
PCI and comprehensive angiographic findings, including
coronary flow, limits our ability to assess procedural out-
comes and patient selection fully. Furthermore, key clin-
ical data, such as patient presentation, laboratory results,
imaging or echocardiographic findings, and medication use
before, during, and after SCAD diagnosis, were not readily
available within the database.

5. Conclusions
In this retrospective study looking at the NIS data base

over four years we saw SCAD patients who underwent PCI
are likely to be much sicker and have more comorbidities
and higher rate of mortality, compared to SCAD patients
who were treated with medical therapy. SCAD patients
with heart failure and ventricular arrhythmia who under-
went PCI were associated with higher mortality.
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