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A 46-Year-Old Man Presenting With Chest Pain 
Due to Apical Hypertrophic Cardiomyopathy 
(Yamaguchi Syndrome) Diagnosed by Multimodal 
Cardiac Imaging
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	 Patient:	 Male, 46-year-old
	 Final Diagnosis:	 Apical hypertrophic cardiomyopathy • Yamaguchi syndrome
	 Symptoms:	 Chest pain
	 Clinical Procedure:	 Cardiac magnetic resonance imaging • CT angiography • ECG • invasive coronary angiography
	 Specialty:	 Cardiology
	 Objective:	 Rare disease
	 Background:	 Apical hypertrophic cardiomyopathy (ApHCM), also known as Yamaguchi syndrome, is a rare variant of hyper-

trophic cardiomyopathy characterized by the thickening of the left ventricle apex (>15 mm) and giant negative 
T-waves on the precordial leads of the electrocardiogram (ECG), which can present symptoms and electrocardio-
graphic changes that mimic acute coronary syndrome (ACS). This report describes the case of a 46-year-old man 
with chest pain and giant T-wave inversion on ECG, requiring multimodal cardiac imaging to diagnose ApHCM 
(Yamaguchi syndrome) and exclude the diagnosis of coronary artery occlusion and myocardial infarction.

	 Case Report:	 We report the case of a 46-year-old man who presented to the Emergency Department with typical chest pain. 
His ECG revealed significant alterations highly suggestive of ACS, including ST-segment depression and giant 
negative T-waves (>10 mm) in leads V4-V6. Despite this presentation, serial high-sensitivity troponin levels re-
mained consistently within the normal range. Coronary computed tomography angiography (CCTA) revealed 
non-obstructive coronary arteries but indicated increased apical left ventricular (LV) wall thickness with charac-
teristic trabeculation, raising suspicion for ApHCM. Transthoracic echocardiography (TTE) confirmed pronounced 
apical LV thickening (20 mm) and a reduced Global Longitudinal Strain (GLS) of -14.3%. Cardiac magnetic res-
onance (CMR) imaging provided a definitive diagnosis, identifying significant apical hypertrophy with systolic 
obliteration of the LV cavity and quantifying multifocal myocardial fibrosis at 6% of the LV mass. The patient’s 
symptoms improved significantly with medical therapy, including losartan, metoprolol, and trimetazidine.

	 Conclusions:	 This case highlights the critical diagnostic challenge of ApHCM masquerading as ACS. It underscores the indis-
pensable role of a multimodal imaging approach—integrating ECG, TTE, CCTA, and CMR—for an accurate diag-
nosis, particularly for identifying underlying myocardial fibrosis and guiding appropriate patient management.
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Introduction

Hypertrophic cardiomyopathy (HCM) is the most common 
monogenic cardiac disease, with an estimated prevalence of 
1 in 500 individuals [1]. It is a leading cause of sudden car-
diac death in young people and athletes [1,2]. Apical hyper-
trophic cardiomyopathy (ApHCM), also known as Yamaguchi 
syndrome, is an uncommon morphological variant of HCM 
characterized by myocardial hypertrophy localized predomi-
nantly at the left ventricular (LV) apex [3,4].

Epidemiologically, ApHCM shows a higher incidence in Asian popu-
lations, accounting for approximately 25% of HCM cases in Japan, 
whereas in Western populations the prevalence is significantly 
lower, ranging between 1% and 10% [4,5]. The clinical presen-
tation of Yamaguchi syndrome is broad and can include atypical 
chest pain, palpitations, dyspnea, or syncope [4,6]. Frequently, 
the combination of precordial pain and dramatic electrocardio-
graphic changes—such as giant negative T-waves (>10 mm) and 
high QRS voltage—mimics acute coronary syndrome (ACS) [3,4].

The diagnosis is based on demonstration of apical hypertro-
phy and the “ace-of-spades” configuration of the LV cavity 

at the end of diastole [3,4]. Although transthoracic echocar-
diography is the initial modality, its accuracy can be limited 
by poor visualization of the apex, making cardiac magnetic 
resonance (CMR) imaging essential to confirm the diagnosis, 
evaluate complications such as apical aneurysms, and quanti-
fy myocardial fibrosis via late gadolinium enhancement [4,7]. 
The management of ApHCM focuses on symptomatic control 
with beta-blockers or calcium channel blockers to improve di-
astolic filling and reduce ischemia, alongside risk stratification 
for the prevention of sudden death [4,6].

Previously published case reports highlight the diagnostic chal-
lenge of ApHCM across different populations. Almehrij et al 
(2024) described a 65-year-old Saudi man whose presentation 
mimicked ACS [5]. Giri et al (2022) reported an incidental di-
agnosis in a 52-year-old patient with sudden chest pain and 
normal coronary angiography [8]. Additionally, Doctorian et al 
(2017) detailed the case of a 53-year-old woman where the ini-
tial diagnosis was masked by technical difficulties during echo-
cardiography, later confirmed by catheterization and CMR [7].

This report describes the case of a 46-year-old man presenting 
with chest pain and giant T-wave inversion on ECG, requiring 

Figure 1. �Standard 12-lead electrocardiogram (ECG) on admission demonstrating signs of left ventricular hypertrophy and apical 
ischemia. The 12-lead ECG shows significant ST-segment depression in leads I, aVL, and V5-V6, associated with tall R-waves 
from V2 to V6, and characteristic giant negative (inverted) T-waves with an amplitude exceeding 10 mm in the precordial 
leads V4 to V6. These findings are highly suggestive of apical hypertrophic cardiomyopathy (Yamaguchi syndrome). 
ECG, electrocardiogram.
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multimodal cardiac imaging to diagnose ApHCM and exclude the 
diagnosis of coronary artery occlusion and myocardial infarction.

Case Report

A 46-year-old male patient with no significant prior medical 
history, including an absence of hypertension, diabetes melli-
tus, or known family history of premature coronary artery dis-
ease (CAD), presented to the Emergency Department with a 
6-hour history of typical, exertional chest pain that resolved 
with rest. He reported experiencing several similar episodes 
of stable angina over the preceding months.

Upon admission, a diagnostic 12-lead electrocardiogram (ECG) 
was performed (Figure 1), revealing a sinus rhythm with pro-
nounced ST-segment depression in leads I, aVL, and V5-V6; tall 

R-waves in leads V2-V6; and the characteristic deep, inverted 
T-waves (>10 mm) in the precordial leads V4-V6. This electro-
cardiographic pattern, highly suspicious for an acute coronary 
syndrome (ACS) such as Wellens’ syndrome or a non-ST-ele-
vation myocardial infarction (NSTEMI), remained stable on 
serial ECG recordings. However, serial high-sensitivity cardiac 
troponin (hs-cTn) assays remained consistently within the ref-
erence range, effectively ruling out acute myocardial necrosis.

Given the discordance between the ischemic ECG findings and 
the negative cardiac biomarkers, a non-invasive investigation 
with coronary computed tomography angiography (CCTA) was 
performed to evaluate the coronary anatomy. The CCTA revealed 
a coronary artery calcium (CAC) score of 29 (Agatston meth-
od), placing the patient above the 86th percentile for his age 
and sex. While the CCTA demonstrated non-obstructive coro-
nary arteries, it provided the initial morphological evidence of 

Figure 2. �Two-dimensional transthoracic echocardiogram (TTE) assessing myocardial wall thickness. Transthoracic echocardiographic 
images in the parasternal long-axis and apical views showing increased diastolic wall thickness in the (A) left ventricular (LV) 
anteroseptal basal segment (15.3 mm), (B) LV apex segment (18.8 mm), (C) LV septal apical segment (20.4 mm), and (D) LV 
anterior apical segment (20.0 mm). The images demonstrate the characteristic “spade-like” configuration of the LV cavity 
during diastole. LV, left ventricular; TTE, transthoracic echocardiogram.
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disease by identifying increased wall thickness and prominent 
trabeculation in the left ventricular (LV) apical region, highly 
suggestive of apical hypertrophic cardiomyopathy (ApHCM).

Despite the CCTA findings, the patient’s persistent anginal 
symptoms and high-risk ECG prompted an invasive coronary 
angiography (ICA) to definitively rule out obstructive CAD or 
eccentric lesions. The ICA confirmed that the epicardial coro-
nary arteries were free of hemodynamically significant stenosis, 
shifting the diagnostic focus toward a primary cardiomyopathy.

To further characterize the myocardial structure and function, a 
transthoracic echocardiogram (TTE) was performed on an out-
patient basis. The TTE demonstrated a significant and asym-
metric increase in myocardial thickness localized to the apical 
segments of the LV, with a maximum wall thickness of 20 mm 
in the apical anteroseptal and inferolateral walls (Figure 2). 
Although the LV ejection fraction (LVEF) was preserved at 58%, 
two-dimensional (2D) speckle-tracking echocardiography re-
vealed a diffusely reduced global longitudinal strain (GLS) of 
-14.3%, with the most pronounced impairment in the hyper-
trophied apical segments (Figure 3).

For definitive tissue characterization and to assess for myo-
cardial scarring, a cardiac magnetic resonance (CMR) study 
was performed (Figure 4). The CMR confirmed significant LV 

hypertrophy confined to the apex, resulting in near-complete 
systolic obliteration of the LV cavity. Importantly, late gado-
linium enhancement (LGE) imaging identified areas of multi-
focal, intramyocardial fibrosis within the hypertrophied seg-
ments, quantified at 6% of the total LV mass.

Based on the multimodal imaging findings, the patient was 
diagnosed with ApHCM (Yamaguchi syndrome). Medical ther-
apy was initiated with losartan 50 mg/day, metoprolol succi-
nate 50 mg/day, and trimetazidine 70 mg/day. Trimetazidine 
was specifically included as an adjunctive metabolic modula-
tor to address microvascular ischemia and the oxygen supply-
demand mismatch inherent in the hypertrophied myocardium. 
At the 3-month follow-up, the patient reported a significant 
improvement in symptoms and a marked reduction in the fre-
quency of anginal episodes.

Discussion

This case report demonstrates that apical hypertrophic cardio-
myopathy (ApHCM) should be considered a crucial differen-
tial diagnosis in patients presenting with chest pain and giant 
T-wave inversions, even when the clinical picture strongly mim-
ics acute coronary syndrome (ACS) [9,10]. The primary learn-
ing point is the necessity of a multimodal imaging approach to 

Figure 3. �Two-dimensional speckle-tracking echocardiography showing global longitudinal strain (GLS) analysis. The bull’s-eye 
plot represents a diffusely reduced longitudinal strain, most pronounced in the apical segments (represented by the lighter 
colors in the center of the plot), with an average GLS value of -14.3%. This pattern indicates regional myocardial dysfunction 
despite a preserved ejection fraction. GLS, global longitudinal strain.
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differentiate structural myocardial changes from obstructive 
coronary ischemia, enabling the identification of myocardial 
fibrosis and appropriate risk stratification [10,11].

The patient’s initial clinical presentation—typical exertion-
al angina combined with dramatic ECG changes—created a 
strong and appropriate initial suspicion of myocardial isch-
emia, prompting an evaluation consistent with standard ACS 
protocols [11,12]. The presence of deep, symmetric T-wave 
inversions, often termed “giant negative T-waves,” is a clas-
sic feature of ApHCM, found in up to 93% of patients [3,12]. 
These changes result from delayed repolarization in the hyper-
trophied apical myocardium, creating an abnormal electrical 
gradient [13]. However, in the acute setting, these findings are 
difficult to distinguish from the T-wave inversions of Wellens’ 
syndrome or non-ST-elevation myocardial infarction [3,11].

The diagnostic pivot in this case occurred with the finding of 
persistently normal high-sensitivity troponin levels [10]. This 
crucial negative finding contradicted the initial hypothesis of 
acute myocardial necrosis and mandated a broader differen-
tial diagnosis, highlighting that when clinical and ECG data 
suggest ischemia but biomarker evidence is absent, clinicians 
must actively consider non-ischemic etiologies [13,14].

The presentation, diagnosis, and clinical course of this patient 
are similar to cases reported by Almehrij et al (2024) and Giri 
et al (2022), where ApHCM perfectly mimicked ACS in mid-
dle-aged and elderly men [5,8]. Like the case by Almehrij et 
al, our patient had anginal symptoms and a high-risk ECG but 
non-obstructive coronary arteries [5]. Unlike the case report-
ed by Doctorian et al (2017), where technical difficulties in 
echocardiography masked the initial diagnosis, the early use 
of coronary computed tomography angiography (CCTA) in our 

Figure 4. �Multiplanar cardiac magnetic resonance (CMR) imaging confirming apical hypertrophy. The CMR images include 4-chamber 
long-axis views in diastole (A) and systole (B), and coronal views in diastole (C) and systole (D). The arrows highlight the 
increased left ventricular (LV) wall thickness with marked apical predominance and complete systolic obliteration of the LV 
apex (B, D), confirming the diagnosis of Yamaguchi syndrome. LV, left ventricular; CMR, cardiac magnetic resonance.
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protocol allowed for the immediate identification of apical hy-
pertrophy and prominent trabeculation before confirmation by 
echocardiography [7,10].

The subsequent diagnostic investigation underscores the incre-
mental value of a multimodal imaging strategy. CCTA served a 
vital dual purpose: it showed a low probability of obstructive 
epicardial coronary disease and provided the first morphologi-
cal evidence of ApHCM [4,14]. TTE further solidified the diagno-
sis by quantifying the apical hypertrophy (20 mm) and reveal-
ing a reduced GLS of -14.3%, a sensitive marker of subclinical 
myocardial dysfunction [15,16]. CMR was the ultimate arbiter, 
providing unparalleled tissue characterization and identifying 
multifocal myocardial fibrosis (6% of LV mass) via LGE [17,18]. 
The detection of fibrosis is of paramount prognostic impor-
tance, as it is a known substrate for ventricular arrhythmias 
and sudden cardiac death (SCD) [18,19].

Regarding therapy, the patient’s symptomatic improvement 
with a combination of a beta-blocker (metoprolol), an angio-
tensin receptor blocker (losartan), and an anti-anginal agent 
(trimetazidine) is consistent with current management strate-
gies for non-obstructive HCM [20,21]. The inclusion of trimeta-
zidine as a metabolic modulator was a strategic choice to ad-
dress the microvascular ischemia inherent in the hypertrophied 
myocardium, a personalized approach that resulted in a marked 
reduction of anginal episodes at the 3-month follow-up [22]. 
While Mavacamten has emerged as a targeted therapy for 
the obstructive form, the management of ApHCM remains fo-
cused on symptom control and arrhythmia prevention [23,24].

Conclusions

This case illustrates the significant diagnostic challenge of api-
cal hypertrophic cardiomyopathy (ApHCM) masquerading as 

acute coronary syndrome (ACS). The integration of a multimod-
al imaging approach—comprising electrocardiography (ECG), 
coronary computed tomography angiography (CCTA), transtho-
racic echocardiography (TTE), and cardiac magnetic resonance 
(CMR)—was indispensable for achieving an accurate diagnosis 
and excluding obstructive coronary artery disease. Specifically, 
CMR provided definitive tissue characterization and identi-
fied myocardial fibrosis, which is critical for risk stratification. 
Furthermore, the clinical improvement observed with a per-
sonalized medical regimen, including the metabolic modula-
tor trimetazidine, highlights an effective strategy for managing 
microvascular ischemia in non-obstructive apical phenotypes.
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