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ABSTRACT

We report a case of spontaneous coronary artery dissection located next to a myocardial bridge in a patient with
concomitant takotsubo cardiomyopathy. A fusion image with multidetector-row computed tomography and single-
photon emission computed tomography played an important role in the diagnosis of these lesions. (Level of Difficulty:
Advanced.) (J Am Coll Cardiol Case Rep 2021;3:250-4) © 2021 The Authors. Published by Elsevier on behalf of
the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

68-year-old woman visited the emergency

department for sudden onset chest pain at

rest. She reported feeling more fatigued
than usual over the past few months. Furthermore,
she had been caring for her grandchildren for a few
days, and this had caused considerable physical and
mental exhaustion. There were no other activities or
unusual events, such as exercise and trauma. Phys-
ical examination revealed blood pressure of 178/
109 mm Hg and a regular pulse (79 beats/min). The

LEARNING OBJECTIVES

e To present this case of SCAD with concomi-
tant TC and MB, which has never been re-
ported before.

e To present the usefulness of multimodality
imaging techniques other from CAG, such as
SPECT, MDCT, and IVUS, for detecting these
diseases.

electrocardiogram (ECG) showed ST-segment eleva-
tion in the anterolateral leads (Figure 1). Echocardiog-
raphy showed apical ballooning and Dbasal
hyperkinesis without ventricular outflow tract
obstruction; the ejection fraction was 60%, without
evidence of valvular disease. The troponin T level
was 0.086 ng/ml (normal value <0.01 ng/ml).

PAST MEDICAL HISTORY

She had a medical history of hypertension and dysli-
pidemia and had been taking a statin.

DIFFERENTIAL DIAGNOSES

In view of her symptoms, ST-segment elevation on
ECG, echocardiography findings, and elevated
troponin T, we proposed myocardial infarction,
takotsubo cardiomyopathy (TC), and pericarditis as
differential diagnoses.
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INVESTIGATIONS

Emergency coronary angiography (CAG) revealed
type 2b spontaneous coronary artery dissection
(SCAD) in the distal left anterior descending artery
(LAD) (Figure 2A, Video 1). No significant stenosis was
found in other arteries (Figures 2B and 2C). Intravas-
cular ultrasonography (IVUS) revealed narrowing of
the lumen secondary to extensive coronary artery
dissection. Its entry point was on the distal end of a
myocardial bridge (MB) (Figures 3A to 3C). Left ven-
triculography revealed apical ballooning of the mid-
dle to apical segments, with hyperkinesis in the basal
segments, suggestive of TC (Figure 2D, Video 2).

MANAGEMENT

We performed balloon angioplasty for the flow-
limited LAD lesion because of the patient’s persis-
tent chest pain and abnormal ECG findings. The cre-
atine phosphokinase level was 376 IU/l (normal range
41 to 153 IU/1). Antiplatelet agents, beta-blockers, and
an angiotensin-converting enzyme inhibitor were
added. Because IVUS revealed atherosclerotic
changes separate from the coronary dissection lesion,
the statin dose was increased after the procedure.
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Multidetector-row computed tomography
(MDCT), performed on day 2 post-CAG to
observe the lesion and to evaluate the rela-
tionship between the MB site and the coro-
nary artery dissection origin, showed almost
complete resolution of the blood flow and
dissection in the LAD. The 3-dimensional
volume image of the MDCT showed that the
hinge point between the basal hyperkinesis
and apical ballooning was coincident with the
entry point of the coronary artery dissection
and distal end of an MB (Figure 4A). On
postoperative day 4, myocardial viability and
ischemic memory were assessed by thallium-
201 chloride and iodine-123 beta-methyl
iodophenyl pentadecanoic acid (***I-BMIPP)
single-photon emission computed tomogra-
phy (SPECT). When compared with thallium-
201 chloride SPECT, ™3I-BMIPP SPECT
revealed much more reduced uptake in the
middle to apical segments beyond the LAD, a

ABBREVIATIONS
AND ACRONYMS

2%|-BMIPP = iodine-123 beta-
methyl iodophenyl
pentadecanoic acid

CAG = coronary angiography
ECG = electrocardiogram

IVUS = intravascular
ultrasonography

LAD = left anterior descending
artery

MB = myocardial bridge

MDCT = multidetector-row
computed tomography

SCAD = spontaneous coronary
artery dissection

SPECT = single-photon
emission computed
tomography

TC = takotsubo
cardiomyopathy

finding suggesting preserved viability and the impact
of ischemia related to TC. In addition, '23I-BMIPP
SPECT and computed tomography fusion imaging
showed coincidence of the proximal end of the cor-

onary artery dissection and the reduced uptake

FIGURE 1 12-Lead Electrocardiogram

ST-segment elevation is visible in the anterolateral leads.
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FIGURE 2 Coronary Angiography

Myocardial
bridge
Coronary
dissection

/

(A) Myocardial bridge in the middle left anterior descending artery and distal left anterior descending coronary dissection are visible. (B and C) No significant stenosis is
seen in the left circumflex and right coronary arteries. (D) Left ventriculography shows apical ballooning akinesia and basal hyperkinesia.

region (Figures 4B and 4C). To understand the clinical
pathology of SCAD, TC, and MB, SPECT was obtained
for viability and ischemic memory; however, the
territory was small, and the findings did not change
clinical management. On day 6, an invasive acetyl-
choline provocation test was performed to evaluate
possible coronary spasm, which has been reported to
be associated with SCAD; this test demonstrated
positive spastic findings at the mid-LAD. Calcium-
channel blockers were administered to prevent coro-
nary spasm.

DISCUSSION

SCAD rarely causes acute coronary syndrome and is
often found in young women with relatively few
arteriosclerotic risk factors. Fibromuscular dysplasia,
collagen tissue defects, and chronic inflammatory
systemic diseases have been related to SCAD. Pro-
posed precipitating factors include hormonal effects,
pregnancy, and coronary spasm (1). Although CAG is
the gold standard for SCAD diagnosis (2), IVUS and
optical coherence tomography are important for the
definitive diagnosis and detailed evaluation of this
condition. SCADs are classified into 3 subtypes ac-
cording to CAG findings; on the basis of the patient’s
CAGand IVUS, the present case was classified as type 2.

Conversely, TC often shows clinical symptoms
similar to those of acute coronary syndrome and
manifests with transient local wall motion abnor-
malities mainly in the apex without obstructive cor-
onary artery lesions; these findings do not correspond
with the perfusion territory of a single coronary artery
(3). To date, several reports have been published on
the coexistence of SCAD and TC. The culprit lesions of
SCAD are more frequently visible in the LAD,
including the septal and diagonal branches, than in
the left circumflex and right coronary arteries (4,5).
TC-like apical ballooning that is unexplained by the
LAD; that does not wrap around the cardiac apex,
diagonal branch, and left circumflex arteries, and that
resembles other perfusion areas can be considered
coexistent SCAD and TC. This patient had SCAD that
was associated with the LAD and that did not wrap
around the cardiac apex. These findings and the pa-
tient’s emotional stress suggested that SCAD and TC
coexisted in this patient.

Multiple hypotheses explaining the causal link
between SCAD and TC have been proposed. First,
acute myocardial ischemia secondary to SCAD in-
duces post-ischemic myocardial stunning, and phys-
ical stress associated with clinical symptoms, such as
acute chest pain, and myocardial infarction resulting
from SCAD may result in TC. Second, some common
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FIGURE 3 Intravascular Ultrasound Imaging

(A) View of the myocardial bridge segment (arrows). (B and C) Intravascular ultrasound imaging showing coronary artery dissection (asterisks = pseudo-lumen;
arrowhead = entry point).

FIGURE 4 Rendered 3-Dimensional Volume Image of Multidetector Computed Tomography and lodine-123 Beta-Methyl lodophenyl Pentadecanoic Acid
Single-Photon Emission Computed Tomography Fusion Imaging

(A) Apical ballooning and abrupt caliber change noted in the distal left anterior descending artery (arrow). (B and C) lodine-123 beta-methyl iodophenyl pentadecanoic
acid single-photon emission computed tomography and computed tomography fusion imaging revealing coincidence of the proximal end of the coronary artery
dissection (arrows) and reduced uptake region.




254

Kegai et al.

Coexistence of Nonatherosclerotic Causes of Myocardial Ischemia

precipitating factors and similarities in clinical cour-
ses exist; these can lead to both SCAD and TC. Third,
when TC precedes the other conditions, the me-
chanical stress in the hinge point between the basal
hyperkinesia and the middle to apical akinesia may
induce SCAD (6).

MB is a congenital anomaly in which part of the
coronary artery, typically on the epicardial side,
tunnels into the myocardium. Coexisting cases of MB
and SCAD have been reported. A previous report
summarized 5 case reports and a cohort study (7).
Similar to the association between SCAD and TC,
several possible causal links have been proposed be-
tween MB and SCAD, such as endothelial-intimal
injury associated with vasospasm and blood flow
dynamics.

Although the causal link among SCAD, TC, and MB
is difficult to confirm, we propose the following hy-
pothesis on the basis of the multimodal imaging
findings of this case. SPECT and MDCT fusion imaging
and CAG findings indicated that the hinge point be-
tween the hyperkinesia and akinesia segments and
the distal end of the MB was a coincidence and that
the SCAD started from that point. Furthermore, the
acetylcholine provocation test result was positive.
These findings suggest that the mechanical and
functional stresses in the hinge point caused by wall
motion abnormalities and progression of endothelial-
intimal injury associated with vasospasm and pres-
sure overload could have become triggers, which may
have induced SCAD.
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FOLLOW-UP

The patient was discharged on day 7. She is receiving
medications, and her further clinical course has been
uneventful.

CONCLUSIONS

To our knowledge, this is the first report of a patient
with concurrent SCAD, TC, and MB detected by mul-
timodality imaging. No unified view of the causal link
among these diseases exists to date. Therefore, mul-
timodality imaging with SPECT, MDCT, and IVUS may
be useful for elucidating the relationships among
SCAD, TC, and MB.
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