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Case Report—Not an AFMR Member

Introduction

Wellens’ syndrome is an electrocardiographic pattern 
reflective of a precarious left anterior descending (LAD) 
stenosis in patients with acute coronary syndromes (ACS). 
It was initially described in the early 80s in a cohort of 
patients with unstable angina (USA).1 There are 2 subtypes 
that often evolve to symmetrical, deep T-wave inversions in 
the precordial leads.2 A clinical entity in which a Wellens’ 
electrocardiographic pattern is apparent with angiographi-
cally normal coronary arteries has been defined as pseudo-
Wellens’ syndrome.3

Myocardial bridging (MB) occurs when a coronary artery 
segment takes a tunneled intramuscular course and is tunneled 
under an overlying muscular bridge.4 This results in systolic 
myocardial compression of the tunneled section, often affect-
ing the LAD, however, remaining clinically silent.5

To the authors’ knowledge,; there is a paucity of literature 
describing this phenomenon.6-8We report a rare case of 
MB-induced pseudo-Wellens’ syndrome in a young patient 
presenting with USA.

Case Report

A 32-year-old Caucasian male surgical resident with a medi-
cal history of gastroesophageal reflux disease presented to 
the emergency room with typical angina during an exhaus-
tive on-call session. He had no pertinent social, travel, or 

family history and was previously prescribed proton pump 
inhibitor therapy. His vital signs indicated systolic blood 
pressures of 142 mm Hg, a heart rate of 112 beats/min, a 
respiratory rate of 18 breaths/min, and oxygen saturation of 
98% on ambient air. His physical examination was normal.

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) IgM and IgM antibody serologies were 
negative upon arrival at the emergency department. A 
12-lead electrocardiogram (ECG) revealed sinus rhythm 
with anterior T-wave inversions in V2 to V3 (Figure 1A). A 
portable chest radiograph indicated no acute cardiopulmo-
nary disease. Diagnostic investigations included a d-dimer 
141 ng/dL (normal ≤ 500 ng/mL), NT-pro-brain natriuretic 
peptide 185 pg/mL (normal ≤ 300 pg/mL), CK-MB 12 U/L 
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Abstract
Wellens’ syndrome is an electrocardiographic harbinger of a critical left anterior descending (LAD) coronary artery stenosis 
in acute coronary syndromes (ACS), whereas pseudo-Wellens’ syndrome typically has angiographically normal coronary 
arteries. Myocardial bridging (MB) occurs when an epicardial coronary artery segment takes a tunneled intramuscular course. 
We describe a rare case of MB-induced pseudo-Wellens’ syndrome in a young patient presenting with unstable angina (USA).
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(normal < 20 U/L), and troponin I 0.03 ng/mL (normal  
< 0.15 ng/mL). A bedside echocardiogram (2D-TTE) dem-
onstrated a preserved left ventricular function without any 
overt regional wall motion abnormality, including apical 
ballooning. The patient was subsequently admitted to the 
cardiac care unit and initiated on comprehensive, guide-
line-directed, medical therapy for the tentative diagnosis of 
an ACS as stress-related cardiomyopathy (SRC) was 
excluded. His cardiovascular regimen included aspirin, 
ticagrelor, heparin, high-intensity atorvastatin, ramipril, 
carvedilol, and amlodipine.

The patient’s angina intensified, and there were dynamic 
T-wave inversions in V2 to V5 (Figure 1B). He subsequently 
underwent distal transradial coronary angiography (dTRA) 
the ensuing day, which revealed mild to moderate systolic 
compression of a proximal LAD segment (10 mm) consistent 

with MB (Figures 2 and 3). The patient received extensive 
counseling with respect to his diagnosis and opted for nonin-
vasive medical management. His symptoms eventually sub-
sided during his 48-h hospitalization with near-normalization 
of his ECG, and he was discharged with the aforementioned 
antianginal and neurohormonal therapies (Figure 1C). On 
scheduled follow-up monthly appointments, he remained 
asymptomatic during his work schedule.

Discussion

Many factors may precipitate Wellens’ syndrome, including 
coronary artery disease, coronary vasospasm, hypoxia, and 
increased myocardial demand.9 It is classified as type A or 
type B; the former is characterized by biphasic T-wave in 
leads V2 and V3, and the latter by deep T-wave inversion in 
the same leads.1,10 Our patient likely exhibited type A, and 
other differential diagnoses for precordial T-wave inversions 
such as cerebrovascular events, hypertrophic cardiomyopathy 
(HCM), and pulmonary embolism were definitively ruled out.9 
As aforementioned, pseudo-Wellens’ syndrome displays a 
similar electrocardiographic pattern, albeit without the criti-
cal LAD lesion.3 Although Wellens’ syndrome alluded to an 
imminent total or near-total occlusion of the LAD with 
sequelae of an extensive anterior myocardial infarction, a 
similar clinical trajectory has not yet been demonstrated for 
pseudo-Wellens’ syndrome.11

The prevalence of MB is variable, based on the diagnostic 
modality employed. Invasive coronary angiography detects 
approximately 0.5% to 16% (excluding provocative testing), 
whereas cardiac computed tomography angiography preva-
lence approaches 25%.12,13 Similar to the distinction between 
Wellens’ syndrome and pseudo-Wellens’ syndrome, with the 
major caveat being the latter displaying angiographically 
normal coronary arteries with impaired functional physiol-
ogy, disparities in MB prevalence underscores the impor-
tance of delineating anatomical as opposed to functional 
testing. In specific high-risk subgroups, such as patients with 
HCM, the reported prevalence is circa 40%.14 Advanced 
diagnostic tests include intravascular ultrasound (IVUS) and 
provocative fractional flow reserve (FFR), including adenos-
ine, dobutamine, and nitroglycerin.15,16

Myocardial bridging is associated with atherosclerosis 
proximal to the extrinsically compressed segment due to 
stress-induced endothelial injury. This is also coupled 
with decreased diastolic filling time, vessel diameter, and 
coronary flow reserve exacerbated during tachycardia or 
stressful events.17 Presentations include the entire cardio-
vascular spectrum, including ACS, SRC, lethal arrhyth-
mias, including sudden cardiac death, although most are 
clinically benign.5 Patients may develop left ventricular 
hypertrophy (LVH), diastolic, endothelial, and microvas-
cular dysfunction.5 Despite a paucity of data demonstrat-
ing the clinical efficacy of pharmacotherapy, this strategy 
is often considered first-line. Calcium channel blockers 

Figure 1.  The patient’s serial electrocardiograms (ECGs): 
(A) the patient’s admission ECG, revealing the Wellens’ type 
A pattern in V2-V3 (black arrows), (B) the patient’s ECG 
prior to coronary angiography revealed the diffuse, dynamic 
T-wave inversions in V2-V5 (black arrows), and (C) the 
patient’s discharge ECG revealed near-normalization with an 
isolated T-wave inversion in V2, which coincided with subsided 
symptoms (black arrow).
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attenuate vasospasm, whereas beta-blockers hemodynam-
ically improve parameters such as heart rate and diastolic 
filling time. Nitrates are contraindicated as they paradoxi-
cally accentuate the extrinsic compression typified by 
“milking” of the epicardial artery and a “step down-step up” 
phenomenon.15 Percutaneous coronary intervention (PCI) 
for refractory symptoms has been attempted; however, 
often challenging with disappointing results and compli-
cations, such as high target lesion revascularization, stent 

fracture, thrombosis, and even coronary perforation.15 
Surgical interventions include coronary artery bypass 
grafting (CABG) and surgical myotomy, where the former 
is preferred in longer and deeper MB and the latter for 
less-complex cases.15,18

Our patient differed from the previously reported cases 
in that he was substantially younger (~20 years) than the 
other patients (early to late 50s) and did not have traditional 
cardiovascular risk factors, such as diabetes mellitus, 

Figure 2.  Straight cranial projection coronary angiography: (A) the angiographically normal left anterior descending artery segment (red 
circle) and (B) mild to moderate bridging of the left anterior descending artery segment during systole (red circle).

Figure 3.  Right anterior oblique (RAO) coronary angiography: (A) the angiographically normal left anterior descending artery segment 
(red circle) and (B) mild to moderate bridging of the left anterior descending artery segment during systole (red circle).
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hypertension, dyslipidemia, tobacco use, and obesity. It is 
interesting to note that two of the case reports ascribed the 
principal diagnosis as MB-induced Wellens’ syndrome, 
whereas the remaining case report labeled it as MB-induced 
pseudo-Wellens’ syndrome. In our opinion, pseudo-Wellens’ 
reflects a more accurate terminology as the myocardial 
bridge, despite being a congenital coronary anomaly, is not 
a conventional atheromatous lesion and may be hemo
dynamically transient in specific settings. Our patient’s 
symptoms ameliorated with a moderate-dose single-pill 
combination of perindopril, amlodipine, and atorvastatin in 
addition to controlled-release carvedilol to attenuate poly-
pharmacy and pill burden. His degree of MB did not warrant 
surgical intervention, as is usually reserved for refractory 
symptomatology and major adverse cardiovascular events.

Conclusion

We describe a patient with MB-induced pseudo-Wellens’ 
syndrome. The clinician should be aware of MB as a poten-
tial cause of pseudo-Wellens’ syndrome and a differential 
diagnosis of T-wave inversions in a young subpopulation 
presenting with an ACS.
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