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Spontaneous coronary artery dissection (SCAD) is an important cause of myocardial
infarction and sudden cardiac death, particularly in young to middle-aged women. Coro-
nary vasospasm is another condition believed to be associated with SCAD; however, this
has only been shown in isolated case reports to date. We sought to examine the association
of SCAD and coronary vasospasm by reporting the experience of coronary vasospasm
testing in patients with a history of previous SCAD in a large, tertiary referral center. We
conducted a single-center retrospective review of patients with history of SCAD confirmed
by angiography who received provocative testing using ergonovine in the Cleveland Clinic
cardiac catheterization lab from January 1990 to December 2016. Positive vasospasm was
defined as: (1) total or subtotal occlusion of at least 1 major coronary artery induced by
administration of ergonovine and (2) resolution of said occlusion with the administration
of nitrates. Patients with history of strong trauma to the chest and iatrogenic dissection (e.
g., catheter-induced) were excluded from the study. We identified 11 patients who satisfied
all inclusion criteria. All participants were women and the mean age was 47 years: 73%
received screening for fibromuscular dysplasia and of those, 38% were found to have the
diagnosis. Only 1 of 11 patients had a positive vasospasm test in the setting of ergonovine
administration in the catheterization lab. In conclusion, we found a low prevalence of cor-
onary vasospasm in individuals with confirmed previous SCAD. © 2019 Elsevier Inc. All

rights reserved. (Am J Cardiol 2019;123:1812—1815)

Spontaneous coronary artery dissection (SCAD) is
defined as a spontaneous separation of the coronary artery
wall that is not iatrogenic or related to trauma. Although
once believed to be a rare condition, it is now believed that
1.7% to 4% of patients presenting with acute coronary syn-
dromes have SCAD, with a prevalence that increases to
8.7% in women under the age of 50." Despite improved
recognition and diagnosis, the etiology of SCAD remains
unclear.

Coronary vasospasm is a condition believed to be associ-
ated with SCAD; however, this has only been shown in iso-
lated case reports to date.”” The ergonovine maleate
provocative test for coronary arterial spasm, introduced by
Dr. Heupler in 1972,"" is highly sensitive and specific for
identifying symptomatic vasospasm and has previously
been shown to induce vasospasm at the site of a previous
healed spontaneous dissection.” We sought to examine the
association of SCAD and coronary vasospasm by reporting
the experience of coronary vasospasm testing in patients
with a history of SCAD in a tertiary referral center.

Methods

The medical records of all patients who received provoc-
ative testing using ergonovine in our catheterization lab
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from January 1, 1990 to December 31, 2016 were reviewed
for history of SCAD. Patients with a history of at least 1
SCAD event confirmed by angiography who subsequently
underwent coronary reactivity testing were included in the
study, whereas those with history of trauma or iatrogenic
dissection were excluded. Provocative testing was per-
formed at a discretely different time period after the SCAD
event, when clinically indicated.

This study was approved by the Cleveland Clinic Institu-
tional Review Board. All of the coronary angiograms were
reviewed by Dr. Frederick Heupler. The classification of
the lesions was determined by consensus of 2 cardiologists
with proficiency in diagnosing SCAD. Provocation of vaso-
spasm was undertaken with ergonovine administered as
either 0.2 or 0.3 mg by intravenous bolus over 30 seconds.
Twelve-lead electrocardiograms (ECGs) were recorded
every minute for 5 minutes. Repeat coronary angiograms
were performed after 5 minutes or sooner if the patient had
angina and/or ischemic changes on ECG. The diagnosis of
vasospasm was defined as: (1) total or subtotal occlusion of
at least 1 major coronary artery induced by administration
of ergonovine and (2) resolution of said occlusion with
administration of nitrates."’

Baseline demographic and clinical data were obtained
by chart review from the electronic medical record. Pre-
senting symptoms at the time of prior acute SCAD was
reported. Patients were defined as having hypertension if it
was reported in the medical chart or if they had a systolic
blood pressure of >140 mm Hg and/or a diastolic blood
pressure of >90 mm Hg on 2 or more separate occasions
before ergonovine testing. Patients were reported as having
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history of diabetes mellitus (i.e., type 1, type 2, or gesta-
tional) if it was reported in the medical chart or they were
taking antidiabetic medications. Patients were classified as
having coronary atherosclerotic disease if they had known
obstructive disease of >50% stenosis by coronary angiogra-
phy that could not be attributed to a previous dissection.

Results

Of the 185 unique patients who received ergonovine
testing in the cardiac catheterization laboratories at Cleve-
land Clinic from January 1990 to December 2016, 14 had
reported findings of coronary dissection. Three were
excluded for iatrogenic dissection. Eleven patients met the
inclusion criteria. The characteristics of these patients are
presented in Table 1. All patients were women and the
majority were Caucasian (91%). The mean age was
47 years. The most common presenting symptom at the
time of initial infarction due to SCAD was chest pain.
Although hypertension was common among this cohort,
other coronary artery disease risk factors including hyper-
lipidemia, tobacco smoking, and diabetes were not. In addi-
tion, none of the patients had obstructive atherosclerosis
of >50% stenosis by coronary angiography. Eight of 11
patients in our study were screened for fibromuscular dys-
plasia (FMD) in other arterial beds. Of the 8 patients who
received some form of screening, 3 were found to have
FMD present in the extracranial arteries.

The mean time from most recent SCAD event confirmed
by coronary angiogram to ergonovine testing was 20
months with a range from 1 to 56 months. In all cases,
patients received repeat catheterization with coronary
reactivity testing due to persistent angina despite medical
management of previous dissection. The left anterior
descending artery (LAD) was the most common vessel to
be affected by SCAD. The vast majority of the cases were
treated medically at the time of initial SCAD event and all
dissections subsequently healed based on coronary angiog-
raphy imaging performed at the time of the coronary reac-
tivity testing. Only 2 patients received intervention in
setting of acute SCAD. One patient had a 2.6 x 13 mm

drug eluting stent (DES) placed in the LAD upon initial
presentation. Her subsequent coronary angiogram showed a
healed dissection with a widely patent stent in the LAD and
a negative response to ergonovine.

One of 11 patients had a positive vasospasm response in
the setting of ergonovine administration in the catheteriza-
tion lab. She initially presented to the hospital with chest
pain, diaphoresis, nausea, and emesis and was diagnosed
with an acute myocardial infarction in the setting of signifi-
cantly elevated cardiac enzymes. She was taken urgently
for cardiac catheterization where she was found to have
SCAD in the left main trunk extending to the mid LAD.
Given the extent of her dissection, she underwent emergent
coronary artery bypass graft (CABG) x3 with a left internal
mammary artery to the obtuse marginal, and saphenous
vein graft sequential to the LAD and diagonal branches.
Six months later, she received ergonovine testing in the set-
ting of persistent angina occurring on a daily basis. She
experienced chest pain during the test but no ECG changes
and was found to have severe coronary vasospasm of the
LAD provoked by ergonovine that was immediately
relieved with intracoronary nitroglycerin. Images from this
patient’s left heart catheterization are shown in Figure 1.

Discussion

The association between coronary vasospasm and prior
SCAD has been reported, but only in case report format.””
SCAD is an uncommon phenomenon and case reports may
overestimate the actual prevalence of coronary vasospasm
in these individuals.'” We did not find a high prevalence of
coronary vasospasm after SCAD in our series. On the con-
trary, only 1 of the 11 patients had a positive vasospasm
test when challenged with ergonovine in the cardiac cathe-
terization laboratory. One of the strengths of our case series
is that the sample population consists of patients referred to
a large, tertiary care center.

There was an association with FMD in our study although
the prevalence was not as high as in other studies. It has been
previously reported that women with SCAD have a high
prevalence of FMD, as high as 72% in 1 large series.” Our

Table 1

Characteristics of 11 SCAD patients with ergonovine testing

Age HTN DM Smoker FMD present Vessel(s) Time from initial PCI CABG Positive vasospasm

affected SCAD to vasospasm response

by SCAD testing

38 No No Never N/A* LMT, LAD 6 months No Yes Yes (LAD)

38 Yes No Never No LAD 10 months No No No

38 Yes No Never No LAD, LCX, RCA 27 months No No No

43 Yes No Former No LAD, RCA 1 month No No No

46 No No Never Yes LAD 7 months No No No

46 No No Never N/A* LAD 56 months Yes No No

48 No Yes Never No LAD 51 months No No No

50 Yes No Never Yes LMT, LCX 3 months No No No

53 No No Former N/A* LCX 26 months No No No

56 Yes No Never Yes LAD, LCX 24 months No No No

57 Yes No Never No LAD, LCX 9 months No No No

CABG = coronary artery bypass graft; DM = diabetes mellitus; HTN = hyperte:

nsion; LAD =left anterior descending; LCX =left circumflex; LMT = left

main trunk; PCI = percutaneous coronary intervention; RCA =right coronary artery.

* Indicates screening for FMD not performed.
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Figure 1. Coronary angiogram from Case 1 showing residual dissection from previous SCAD visualized in proximal LAD before methylergonovine adminis-
tration (arrows). Subsequent total obstruction of the proximal LAD due to vasospasm provoked by administration of 0.2 mg of intravenous methylergonovine
(arrowheads). Complete resolution of the vasospasm after administration of 200 mcg of intracoronary nitroglycerin (arrows).

sample had a much lower than expected prevalence of FMD,
particularly in nonextracranial arterial beds, with no patients
showing evidence of FMD in the renal, mesenteric, or
extremity arteries. We suspect the prevalence is lower than
expected because ultrasound was the primary modality used
in this retrospective study dating back to nearly 3 decades
ago. The current practice of head-to-pelvis computed tomog-
raphy angiography (CTA) as recommended by the American
Heart Association (AHA) consensus statement was not yet
routine practice.'” Although patients with SCAD frequently
present with acute myocardial infarction, they do not tend to
have the typical coronary risk factors which likely reflects a
distinct etiology from other acute coronary syndromes. The
etiology appears more closely related to a noninflammatory
arteriopathy which also supports the predominance of FMD
in these patients. Routine management for all SCAD patients
should include screening for FMD in the extracranial, renal,
mesenteric, and extremity vascular beds.

The study is limited by the small sample size and retro-
spective design. However, it still remains the largest study
in the United States to examine the prevalence of vaso-
spasm among patients with history of SCAD using coronary
reactivity testing in the catheterization laboratory. These
findings corroborate a recent study which found a low prev-
alence of vasospasm among patients after acetylcholine
reactivity testing.'* The results are subject to the limitations
inherent in a retrospective design. Consequently, the causal
association between vasospasm and SCAD cannot be deter-
mined. Lastly, because patients were included in the study
retrospectively, there may be inherent selection bias in the
sample. It is possible that the patients who underwent coro-
nary reactivity testing were healthier (thus, presumed safe
to undergo ergonovine testing) or sicker (because all partic-
ipants had ongoing, severe angina after initial SCAD
requiring at least one subsequent cardiac catheterization)
than a representative sample of SCAD patients. However,
the demographics are representative of known affected
patients with SCAD and, indeed, are very similar to those
reported in previous large case series.'”'°

There are several important implications of this study for
the clinical management of patients with SCAD. All
patients had SCAD lesions healed by the time of presenta-
tion for the coronary reactivity testing. In 1 patient with

medically managed SCAD and multiple diagnostic cathe-
terizations, there was no resolution of initial event after 2
weeks, but complete resolution after 6 months. Thus, there
is an amount of time, possibly greater than 2 weeks and up
to a few months, required for healing of the lesion to occur.
This is consistent with previous data which showed time
dependency for SCAD lesions with residual dissections
before 35 days from index event, but all cases healed after
35 days.'” Given this observation, the “less is more”
approach seems prudent as intervention may increase the
risk of future complications. The current recommendation
for management of acute SCAD according to the AHA con-
sensus panel is conservative therapy in clinically stable
patients, consideration of CABG in patients with complex
anatomy (including left main disease), and percutaneous
coronary intervention or urgent CABG in setting of ongo-
ing ischemia and hemodynamic instability.'® Interestingly,
the patient who did test positive for vasospasm is only 1 of
2 patients in our series who received an intervention. How-
ever, the time between intervention and subsequent testing
(6 months) makes it less likely that the intervention itself
(in this case, CABG) accounted for the increased reactivity
of the vessel. Still, little is known about the effect of inter-
vention on coronary reactivity in this population. Although
our cohort had a low prevalence of coronary vasospasm,
future prospective studies are needed to more definitively
establish whether or not an association between coronary
vasospasm and SCAD exists.
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