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Risk of sudden cardiac death in a case
of spontaneous coronary artery dissection
presenting with thyroid storm
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Abstract. - OBJECTIVE: Spontaneous coronary
artery dissection (SCAD) is a spontaneous sepa-
ration of the coronary artery wall whose etiology
appears to be poorly understood. SCAD is a ra-
re cause of acute coronary syndromes, and it is a
life-threatening condition.

CASE REPORT: We report the case of a young
woman who developed SCAD during a thyroid
storm (TS).

RESULTS: To the best of our knowledge, this is
the first reported case of SCAD during a TS, and
it suggests a possible association between high
levels of circulating thyroid hormones and SCAD
susceptibility.

CONCLUSIONS: Early identification of SCAD
predisposing factors is important to identify high-
risk patients. In patients presenting to the emer-
gency department because of chest pain with a
history of dysthyroidism, early determination of
thyroid hormones and troponin could prevent cer-
tain forms of sudden cardiac death.
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Introduction

Spontaneous coronary artery dissection (SCAD)
is a spontaneous separation of the coronary artery
wall that is not iatrogenic or due to trauma'. SCAD
is an intramural hematoma that forms a false lumen
and obstructs coronary perfusion distally to the le-
sion. SCAD is a rare cause (0.1%-4%) of acute

coronary syndromes (ACS) and it is a life-threaten-
ing condition. It affects women in >90% of cases.
Due to its low prevalence, most data have been
obtained from case reports and small studies. The
underlying etiology of SCAD appears to be mul-
tifactorial and poorly understood; for this reason,
there is no consensus on the best treatment'.

We describe the case of a 45-year-old woman af-
fected by SCAD during a thyroid storm (TS). We
suppose that the SCAD in our patient was related
to high thyroid hormones circulating levels.

Case Report

A 45-year-old woman was admitted to our
Emergency Department (ED) because of chest
pain. Smoking was the only cardiovascular risk
factor. Past medical history included chronic au-
toimmune thyroid disease. On arrival, the patient
was sweaty, agitated and tachycardic (heart rate
120 bpm), with a blood pressure of 140/80 mmHg
and a normal body temperature (36.5°C) and SpO,,.
The patient also complained nausea and abdominal
pain. Electrocardiogram (EKG) showed normal si-
nus rhythm at 85 bpm, normal atrioventricular and
intraventricular conduction and normal ventricular
repolarization with QTc of 395 msec. Laborato-
ry tests were within normal limits, documenting
hemoglobin 14.6 g/dl, white blood cells 8290/uL,
creatinine 0.6 mg/dl, potassium 3.8 mEq/L, mag-
nesium 2.46 mg/dl, troponin I 10 ng/L. After three
hours, the patient developed multiple episodes of
ventricular fibrillation treated with DC-shock (200
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Figure 1. Coronary angiogram shows spontaneous coronary artery dissection (SCAD). (A) SCAD of mid and distal segments of
left anterior descending artery (LAD) (yellow arrows); (B) Magnification of the SCAD region presented in (A) (yellow arrows). (C)
SCAD of distal LAD branches (yellow arrows). (D) Magnification of the SCAD region presented in (C) (yellow arrows).

J), followed by a successful restoration of sinus
rhythm. Repeat EKG showed sinus rhythm at 80
bpm, ST-segment elevation in the anterior leads
and diffuse ventricular repolarization abnormali-
ties, indicating anterior ST elevation myocardial
infarction (STEMI). Transthoracic echocardio-
gram (TTE) documented apical akinesia with se-
vere left ventricular dysfunction and an ejection
fraction (EF) of 35%. The patient immediately
underwent coronary angiography through right
radial access. Selective angiography of the left
coronary artery showed a long SCAD of the mid
and distal segments of the left anterior descending

(LAD) coronary artery, with an intramural hemato-
ma secondary to a spiral dissection (Figure 1). No
significant coronary artery disease was observed
in the right coronary artery. The patient remained
asymptomatic for chest pain, and in consideration
of the distal location of the SCAD, we opted for a
conservative approach with medical management.
Blood tests showed an elevated troponin I level
(42910 ng/L). During the first day of hospitaliza-
tion, the patient developed fever (39.5°C peak)
with diaphoresis, sinus tachycardia, hypotension,
anxiety, nausea, vomiting, diarrhea, and abdominal
pain. Blood tests showed thyrotoxicosis, with T4
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Figure 2. Cardiac computed tomography showing dissection of the left anterior descending (LAD) artery. (A-B) Curved planar re-
constructions: LAD mid segment is irregular, and presents a smaller caliber, where it is possible to observe the thrombotic false lumen
(yellow arrows); (C) Volume Rendering reconstruction shows the smaller and irregular tract of LAD, site of dissection (yellow arrow).

2.19 ng/dl (reference range 0.8-1.75 ng/dl), fT3
5.1 pg/ml (reference range 2.3-4.2 pg/ml), TSH
0.01 pIU/ml (reference range 0.35-4.5 ulU/ml),
anti-thyroid peroxidase antibodies (anti-TPO-Ab)
631 IU/mL (reference range 0-35 IU/mL), an-
ti-thyroglobulin antibodies (anti-TG-Ab) 291 U/
mL (reference range 0-40 IU/ml) and anti-TSH re-
ceptor antibodies (anti-TSHR-Ab) 23.7 IU/L (ref-
erence range 0-1.5 IU/L). These values were com-
pared with previous laboratory tests performed 3
months earlier, which showed fT4 1.89 ng/dl, fT3
3.9 pg/mL, TSH 0.8 plU/mL, anti-TPO-Ab 85.2
IU/mL, anti-TG-Ab 71.8 IU/mL and anti-TSHR-
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Ab 3.2 TU/L. A total score of 60 was calculated
using the Burch-Wartofsky point scale, confirming
a diagnosis of thyroid storm, and a treatment with
propylthiouracil was immediately started. The thy-
roid ultrasound exam revealed an enlarged gland,
with an irregular pseudonodular appearance and
an isoechoic nodule. Prior to discharge, a cardiac
computed tomography (CT) was performed, doc-
umenting a reduced caliber of the distal LAD with
luminal compression due to an intramural hemato-
ma (Figure 2). The patient was discharged with ap-
propriate medical therapy (bisoprolol 2,5 mg daily,
clopidogrel 75 mg daily, furosemide 25 mg daily,
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Figure 3. Cardiac magnetic resonance performed at 30 days follow-up. (A-C) T1 post Gadolinium sequence shows a post isch-
emic infero-apical late gadolinium enhancement (LGE) in two-chambers view (A-B, yellow arrows) and short axis view (C, yellow
arrow); (D) Short Tau Inversion Recovery (STIR) sequence documents a wide infero-apical post ischemic edema (yellow arrow).

spironolactone 25 mg daily and propylthiouracil
400 mg daily). Thirty days later, a cardiac magnet-
ic resonance (CMR) was performed, which showed
normal global left ventricular systolic function (EF
68%), thin and dyskinetic infero-apical segments
with a patchy area of subendocardial late-gado-
linium enhancement (LGE) involving more than
75% of the myocardial wall thickness, compatible
with infero-apical post-infarction scar, and a large
infero-apical edematous area in the Short Tau In-
version Recovery (STIR) sequence (Figure 3). At
three months-follow up, the patient was in good
and stable clinical conditions and TTE showed
mild apical hypokinesia with an overall improved
left ventricular systolic function and EF 55%. One

year later, cardiac CT documented normal caliber
of the distal LAD and disappearance of the intra-
mural hematoma (Figure 4).

Discussion

To the best of our knowledge, this is the first
reported case of SCAD during a TS. A possible
link between SCAD and chronic hypothyroidism
has recently been suggested?, however this associ-
ation has not yet been confirmed in other studies of
SCAD. This could be a serious combination lead-
ing to an increased risk of sudden cardiac death,
especially in young people and women, as this
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Figure 4. Cardiac computed tomography performed at 12 months follow-up. Normal caliber of distal LAD (yellow arrow) and

disappearance of intramural hematoma.

population group suffers mostly from these two
diseases.

We propose that a re-exacerbation of autoim-
mune thyroid disease may have predisposed this
patient to a SCAD. Two potential mechanisms
for arterial wall separation initiation have been
proposed: the intimal tear hypothesis and the
medial hemorrhage hypothesis'. The underlying
etiology of SCAD appears to be multifactori-
al. The main potential predisposing factors for
SCAD are fibromuscular dysplasia, pregnan-
cy-related SCAD, connective tissue disorders,
systemic inflammatory disease, coronary artery
spasm and hormonal therapy'.

TS is a debilitating complication of thyrotox-
icosis resulting from thyroid hormones overpro-
duction’. TS occurs in 1-2% of individuals with
hyperthyroidism and most patients develop car-
diovascular manifestations, including severe car-
diac arrhythmias. Usually, the increase of tropo-
nin levels in this condition may be related with
tachycardia, coronary artery spasm or Takotsubo
cardiomyopathy*.

Considering that the blood tests performed in
our patient showed TSH suppression with high
levels of thyroid hormones and anti-thyroid an-
tibodies, we can speculate that the TS may have
triggered the SCAD. Therefore, we hypothesize a
link between the high levels of circulating thyroid
hormones and SCAD susceptibility.
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Iodinated contrast media used in coronary inter-
ventional procedures result in massive iodide ex-
posure to the thyroid gland. Although people with
normal thyroid activity usually experience no ill
effects, patients with pre-existing thyroid disease
may experience thyrotoxicosis with rapid onset after
the iodinated contrast injection. Prophylaxis is not
recommended, but patients at high risk to develop
iodine-induced hyperthyroidism should be carefully
monitored after iodinated-contrast studies’.

In our patient, CMR and TTE performed at 1-
and 3-months follow-up, respectively, documented
significant improvement in the myocardial function,
with normal global left ventricular systolic function.
Possible mechanisms responsible for this improve-
ment include spontaneous reperfusion, appropriate
medical therapy for heart failure, but also the cardi-
ac reparative response induced by the acute increase
in thyroid hormones®®.

SCAD should be considered as one of the various
cardiac manifestations of TS. A biological explana-
tion for the observed association could be endothelial
dysfunction due to the pro-oxidative stress effects of
thyroid hormones causing coronary artery dissection’.

Conclusions

SCAD is a severe and sometimes life-threaten-
ing clinical condition that raises management is-
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sues. Given the low incidence of SCAD amongst
the population and its association with many pre-
disposing factors, it not easy to find a common
molecular pathway leading to this clinical con-
dition. In the contest of an ACS, the recognition
of specific clinical or laboratory characteristics
could be important for an early identification of
SCAD, and a careful analysis of possible predis-
posing factors could be a crucial turning point to
prevent it. Interventional procedures involving
iodine-containing contrast agents may precipitate
acute thyrotoxicosis in patients with a history of
thyroid diseases. TS is a medical emergency asso-
ciated with significant mortality, and most patients
usually develop severe cardiac arrhythmias. Early
determination of thyroid hormones and troponin
can be lifesaving in patients presenting with chest
pain and a history of dysthyroidism. Furthermore,
a personalized, multi-modality imaging approach
is crucial to determine optimal diagnostic evalua-
tion and therapeutic management.
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