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Abstract

Background: Spontaneous coronary artery dissection (SCAD) accounts for approximately 5% of
myocardial infarction (M) cases and predominantly affects young women without traditional
cardiovascular risk factors; it is markedly less common in men. Recognized triggers include severe
physical exertion, emotional stress, and conditions that acutely raise intrathoracic pressure, such as
severe coughing.

Case Presentation: A 21-year-old male was hospitalized with a preliminary diagnosis of pneumonia after
severe coughing episodes. He had recently started tirzepatide for obesity. During hospitalization he
developed chest pain and tachycardia; an electrocardiogram (ECG) captured monomorphic ventricular
tachycardia (VT), and a repeat ECG after rate control showed inferior ST-segment elevation.

Echocardiography revealed a left ventricular ejection fraction (LVEF) of 35%. Coronary angiography
demonstrated spontaneous dissection of the circumflex artery (CX) without atherosclerotic disease
elsewhere. The patient was managed conservatively with dual antiplatelet therapy and enoxaparin,
remained free of recurrent symptoms, and was discharged with an improved LVEF of 40%.

Conclusion: SCAD should be considered in young men presenting with chest pain or arrhythmia after
severe coughing, even without classic cardiovascular risk factors. The co-occurrence of CX-related
SCAD, inferior ST-elevation myocardial infarction (STEMI), and monomorphic VT is rarely reported and
raises the possibility of Purkinje-related arrhythmogenesis in this territory, a mechanism warranting
further study.

Introduction

Spontaneous coronary artery dissection (SCAD) is characterized by the spontaneous formation of an
intramural hematoma within the coronary artery wall, arising either from an intimal tear that allows blood
from the true lumen to create a false lumen, or from spontaneous rupture of the vasa vasorum within the
arterial wall (1). SCAD accounts for approximately 5% of Ml cases in the general population and
predominantly affects young and middle-aged women without traditional coronary risk factors; it is
reported far less frequently in men, in whom physical exertion is a more common precipitant than
emotional stress (2, 3).

The majority of reported SCAD cases in the literature involve women. Here we report a case of SCAD in a
young man who developed chest pain, dyspnea, and monomorphic ventricular tachycardia following
prolonged and severe coughing episodes during hospitalization for pneumonia — an atypical
presentation that, to our knowledge, has rarely been described in this combination.

Case Presentation
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A 21-year-old man was admitted to the Department of Pulmonology following episodes of severe
coughing and was hospitalized with a preliminary diagnosis of pneumonia, for which treatment was
initiated. He had no known history of coronary artery disease but reported a history of cigarette smoking.
Further history revealed that tirzepatide had been initiated approximately 10 days before admission for
the management of obesity.

During follow-up on the pulmonology ward, the patient developed chest pain and episodes of tachycardia
and was referred to the Cardiology Department. Further history revealed dyspnea and chest pain
associated with the severe coughing episodes, as well as intermittent syncope. On examination, blood
pressure was 130/80 mmHg, heart rate was 105 beats/min, and oxygen saturation was 92%.

Transthoracic echocardiography revealed a left ventricular ejection fraction of 35%, grade 1-2 mitral
regurgitation, minimal aortic regurgitation, grade 2-3 tricuspid regurgitation, a D-shaped left ventricle,
and an estimated pulmonary artery systolic pressure of 45 mmHg.

Timeline

Timeline of Clinical Events

Time Point Event

~10 days before admission | Tirzepatide therapy was initiated for obesity.

Hospitalization in the Department of Pulmeonology due to severe coughing episodes;

Admission p o i ; T
pneumonia was the preliminary diagnosis and treatment was initiated.

The patient developed chest pain, dyspnea, episodes of tachycardia, and

During hospitalizati . : .
B A RRASTRTO intermittent syncope; Cardiology was consulted.

g - . M hi icul h i E Fi 1);
During tachycardia episode | | onomorphic ventricular tac yca!rt?lla was detected on ECG (Figure 1)
| intravenous metoprolol was administered.

Repeat ECG demonstrated ST-segment elevation in the inferior leads (ll, Ill, and aVF)
After rhythm control (Figure 2); peak troponin | was 10,125 ng/L, CRP was 9.56 mg/L, and D-dimer was

1,324 ng/mL.

Transthoracic echocardiography showed an LVEF of 35%, mild mitral and aortic
Same day regurgitation, moderate tricuspid regurgitation, a D-shaped left ventricle, and a

pulmonary artery systolic pressure of 45 mmHg.

Coronary angiography via the right radial approach revealed spontaneous dissection
Catheterization of the circumflex artery (Figure 3); no significant stenosis was observed in the other
coronary arteries.

l Conservative management was initiated with dual antiplatelet therapy (aspirin +

Treatment ; i ; F : P
| clopidogrel) and anticoagulation with enoxaparin; no revascularization was performed.

The patient was discharged asymptomatic; follow-up echocardiography showed

Discharge improvement of LVEF to 40%. Repeat coronary angiography was not performed, and
outpatient cardiology follow-up was planned.

An ECG obtained during an episode of tachycardia demonstrated a wide-QRS-complex tachycardia
consistent with monomorphic ventricular tachycardia (Fig. 1).
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Following intravenous metoprolol for rate control, a repeat ECG demonstrated ST-segment elevation in
the inferior leads (I, lll, and aVF) (Fig. 2), and the patient was referred for coronary angiography
Laboratory investigations showed a C-reactive protein level of 9.56 mg/L, a D-dimer level of 1324 ng/mL,
and a markedly elevated troponin |, peaking at 10,125 ng/L (8.4-18.3), consistent with acute myocardial
injury.

Cardiac catheterization performed via a right radial approach revealed spontaneous coronary artery
dissection involving the circumflex artery (Fig. 3)(Video 1 ). No significant atherosclerotic stenosis was
detected in the other coronary arteries. Intravascular imaging (optical coherence tomography or
intravascular ultrasound) was not performed, as these modalities were not available in the
catheterization laboratory; the diagnosis of SCAD was established on the basis of characteristic
angiographic findings. Differential diagnoses considered during the diagnostic work-up included
pneumonia-associated tachyarrhythmia, myopericarditis, pulmonary embolism with right-heart strain,
and stress (Takotsubo) cardiomyopathy; these were excluded based on the angiographic findings and
clinical course.

Based on the clinical condition and angiographic findings, and in accordance with the 2023 European
Society of Cardiology (ESC) Guidelines for acute coronary syndromes — which favor conservative
medical management over percutaneous coronary intervention (PCI) in SCAD absent persistent
ischemia, hemodynamic instability, or a large territory at risk — the patient was managed with dual
antiplatelet therapy (acetylsalicylic acid and clopidogrel) and anticoagulation with enoxaparin sodium,
without revascularization.

The patient remained free of recurrent chest pain, dyspnea, or arrhythmic events for the remainder of the
hospitalization. Repeat transthoracic echocardiography before discharge showed improvement in LVEF
to 40% (from 35% on admission). He was discharged home asymptomatic. Repeat coronary angiography
was not performed prior to discharge; outpatient cardiology follow-up was planned to reassess the
dissected segment and monitor for recurrence, in keeping with standard SCAD surveillance practice.

At the time of discharge, the patient reported feeling well, with complete resolution of chest pain,
dyspnea, and palpitations, and expressed relief that his condition had been managed successfully
without the need for stenting or surgery.

Discussion

Our patient differed from the typical SCAD phenotype in both age and sex, and his presentation with
monomorphic ventricular tachycardia represents an unusual manifestation of the condition. Hormonal
fluctuations, genetic and environmental factors, and physical or emotional stressors are thought to
contribute to SCAD pathogenesis; the condition is also associated with fibromuscular dysplasia,
connective tissue disorders, migraine, pregnancy, and hypertension. In a prospective cohort, 57% of
patients reported a precipitating stressor before their SCAD event — 40% emotional stress and 24%
significant physical activity (4). Most patients present with chest pain or an anginal equivalent and
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biomarker/ECG findings consistent with STEMI or NSTEMI; ventricular arrhythmias, cardiogenic shock,
or sudden cardiac arrest occur less frequently (5).

In our patient, severe and repetitive coughing associated with pneumonia may have raised intrathoracic
pressure and generated mechanical stress on the coronary wall, potentially triggering the dissection;
SCAD following severe coughing has previously been reported, including in a male patient described by
Yirerong et al., who similarly emphasized coughing as a precipitating factor (6). The recent initiation of
tirzepatide is another noteworthy temporal association in our patient; however, no causal relationship
between tirzepatide and SCAD has been established in the literature, and this observation should be
interpreted with caution. Regarding coronary distribution, the left anterior descending artery is the most
frequently affected vessel (approximately 50% of cases), followed by the circumflex and right coronary
arteries (7).

An additional notable feature was the occurrence of monomorphic VT in the setting of CX-related SCAD
causing inferior STEMI. Although myocardial infarction is the most common presentation of SCAD,
sustained ventricular arrhythmias are comparatively uncommon and are thought to arise from ischemia-
related cellular electrical instability, increased sympathetic activity, and heterogeneous repolarization.

Acute ischemia may create regional conduction heterogeneity, favoring monomorphic VT through re-
entry or triggered activity. The left circumflex artery typically supplies the inferolateral and, depending on
coronary dominance, portions of the inferior left ventricular wall along with the associated Purkinje
network (8); surviving but severely ischemic subendocardial Purkinje fibers in this territory may become
arrhythmogenic foci. Nogami classified Purkinje-related monomorphic VTs into four groups — fascicular
VT, post-infarction Purkinje-mediated VT, bundle-branch/interfascicular re-entry, and focal Purkinje VT

(9). Reports specifically describing Purkinje-related monomorphic VT associated with circumflex-artery
SCAD are limited, so this case may add a useful data point on this mechanism, although a direct
Purkinje-mediated pathway could not be confirmed here because no electrophysiological study or
Purkinje mapping was performed.

Coronary angiography remains the diagnostic cornerstone for SCAD, with a dual-lumen appearance or
arterial-wall contrast staining considered diagnostic, particularly for type 1 lesions; intravascular imaging
(OCT/IVUS) can add value when angiographic findings are ambiguous (10). Per the 2023 ESC guideline,
conservative medical management is generally preferred over PCl in SCAD; revascularization is reserved
for persistent or recurrent ischemia, a large territory at risk, or reduced antegrade flow. When required,
options include limited balloon angioplasty, targeted stenting of the dissected segment, longer stents to
limit hematoma propagation, or coronary bypass grafting for left main or multivessel proximal
involvement, or failed/infeasible PCI. In a small observational study, SCAD patients treated surgically had
early outcomes comparable to conservatively managed patients through 5 years, despite a 68% graft
occlusion rate at 5 years (11). Given the absence of ongoing ischemia or another indication for
revascularization, our patient was appropriately managed conservatively.
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Conclusion

Although SCAD is rare, it should be considered in the differential diagnosis of chest pain in young
patients without traditional cardiovascular risk factors, including young men after severe coughing. This
case demonstrates that circumflex-artery SCAD may be associated not only with acute coronary
syndrome but also with potentially life-threatening ventricular arrhythmias such as monomorphic VT, and
raises the possibility of a relationship between acute ischemia in the CX territory and Purkinje-related
arrhythmogenesis. Larger prospective and epidemiological studies are needed to clarify the
epidemiology, pathogenesis, diagnostic strategies, optimal management, and arrhythmic complications
of SCAD.
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Figure 1

Monomorphic ventricular tachycardia is observed. Patient-identifying information has been removed from
the original tracing.
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ST-segment elevation is observed in the inferior leads on electrocardiography. Patient-identifying
information has been removed from the original tracing.
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Figure 3

Coronary angiography demonstrating spontaneous dissection of the circumflex artery.
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