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Abstract
Yamaguchi syndrome, also known as apical hypertrophic cardiomyopathy (AHCM), is an uncommon kind of hypertrophic cardiomyopathy that is primarily observed in East Asia, with 
only limited data available from Latin America. We describe a 68-year-old man from Latin America who had hypertension, frequent palpitations, and prolonged ventricular tachycardia. 
Apical enlargement with widespread fibrosis and the traditional "ace of spades" appearance were verified by imaging. Electrophysiological mapping localized the arrhythmia to the mitral 
posteroseptal papillary muscle, and successful radiofrequency ablation was performed. An implantable cardioverter-defibrillator (ICD) was placed for primary prevention, despite negative 
genetic testing. This case underscores that AHCM is not geographically exclusive, may pose significant arrhythmic risk, and requires comprehensive evaluation using advanced imaging and 
multidisciplinary care.
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Introduction
Apical hypertrophic cardiomyopathy (AHCM) is a very rare 

medical condition first described in 1976 by Sakamoto, et al. [1], 
and later in 1979, Yamaguchi described the echocardiographic 
and ventriculographic findings [2]. This type of cardiomyopathy is 
characterized by asymmetric apical hypertrophy in the absence of other 
secondary causes [1,3]. It is a primary and usually familial cardiac 
disorder with a very heterogeneous presentation. This apical phenotype 
remains very rare compared to the rest of hypertrophic cardiomyopathy 

(HCM); its prevalence is not known exactly. It is known that Japanese 
patients are more predisposed to develop it compared to patients in the 
USA (15% vs. 3%, respectively) [4,5]. There are very few studies in Latin 
America. Recent work in some regions of Colombia in patients with 
HCM found that the most frequent left ventricle hypertrophy phenotype 
was asymmetric (64.9%), followed by concentric (28.1%) and much less 
frequent apical (7.0%) [6]. It’s prevalence remains low, but it is already 
known that it is not a pathology that exclusively affects Asians.

Case presentation
A 68-year-old man with a history of systemic arterial hypertension, 

under treatment with bisoprolol, with no family history of premature 
coronary artery disease or sudden cardiac death. The patient consulted 
for frequent episodes of "palpitations" of long duration. During outpatient 
follow-up, a cardiovascular stress test was requested, presenting 
dyspnea, monofocal Premature ventricular contraction and sustained 
ventricular tachycardia (VT) at maximum effort (Figure 1A). Because 
VT is a risk marker for sudden death, the patient was hospitalized. 
During his stay in the emergency department, an electrocardiogram 
was performed and showed sinus rhythm with T-wave inversion from 
V2 to V6 (Figure 1B). Transthoracic echocardiography showed left 
ventricular hypertrophy of apical predominance (Figure 1C), with a 
polar Strain map showing abnormal longitudinal function in the apical 
segments (Figure 1D). 

Figure 1. (A): Stress test with report of sustained ventricular tachycardia (VT) in maximal 
stress event with unified ventricular duplets. (B): Electrocardiogram showing sinus 
rhythm with marked wide-based negative T-wave inversion of V2-V6. (C): Transthoracic 
echocardiogram short axis view and four chambers with increased thickness at the apical 
level, also note the "Ace of Spades" shape in the apical segment and the decrease in the 
interventricular volume. (D): Polar map of global longitudinal myocardial deformation 
showing involvement of the apical segments with a tendency towards the anterolateral and 
medial inferolateral segment
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Intramyocardial enhancement was observed in the apical third 
with an anterior, inferior lateral and septal patchy-diffuse pattern, all 
compatible with apical hypertrophic cardiomyopathy with preserved 
biventricular function and a non-ischemic myocardial enhancement 
pattern, suggestive of diffuse fibrosis in hypertrophic areas of the 
left ventricle, with a semiquantitative calculation of LV myocardial 
fibrosis of 52% (Figure 2A). The 3-chamber magnetic resonance (MRI) 
imaging slice showed a left ventricle (LV) with an end-diastolic volume 
(EDV) of 63 ml and an end-systole volume (ESV) of 23 ml, with a 
sign of "ace of spades" due to collapse in systole in the apical third of 
the ventricle with a maximum thickening at the apical level of 23 mm 
(Figure 2B). It was decided to perform a left heart catheterization due to 
electrocardiographic findings and episodes of ventricular tachycardia; 
this showed coronary arteries without lesions. Due to findings in the 
stress test of VT and high load of diffuse fibrosis in hypertrophic areas 
in the MRI, it was decided to take the patient to an electrophysiological 
study to determine the origin of the arrhythmia and substrate 
arrhythmic modulation through three-dimensional electroanatomical 
mapping system. With identification of PVC and focal VT from the 
mitral postero-septal papillary muscle (Figure 3A), so radiofrequency 
ablation was performed successfully (Figure 3B). Subsequently, it was 
decided to place a definitive percutaneous bicameral cardiodesfibrillator 
to prevent sudden death. The patient tolerated the procedure without 
complications and was prescribed amiodarone 200 mg orally daily 
during 3 months. Studies for Fabry disease were requested which were 
negative, and a panel for MYH7, TNNI3, GLA, MYBPC3, TNNT2, 
TPM1, MYL2, MYL3, LAMP3, LSAMP, PRKAG2, АСТАА1 gene 
mutations with negative result.

Results and discussion
We present the case of a Latin American man diagnosed with apical 

hypertrophic cardiomyopathy, which is an uncommon subtype of 
HCM in Latin American subjects. This presentation is more common 
in Oriental individuals. AHCM is characterized by focal thickening of 
the apical myocardium of the left ventricle, showing a spade-shaped 
shadow or ace of spades in the left ventricle [2,7].

Regarding the clinical symptomatology of AHCM, there is no 
specific cardinal symptom. Dyspnea and chest pain stand out, which 

may be typical of angina pectoris; "palpitations" have also been 
described up to the occurrence of syncope [8]. Two-dimensional 
echocardiography is the initial study; however, MRI is the ideal study, 
since it allows obtaining high-resolution images to evaluate the different 
patterns of left ventricular thickening, especially when hypertrophy 
is limited to more distal segments [9]. The presence of asymmetric 
ventricular hypertrophy of the apex with apical thickness > 15 mm and 
a ratio between the maximum wall thickness and the posterior wall > 
1.5 mm, according to echocardiography or MRI, electrocardiographic 
changes of left ventricular hypertrophy and negative precordial T waves 
in the absence of ischemic heart disease are elements to reach the 
diagnosis [10]. Some of these T waves are considered giant, being ≥ 10 
mm, in addition to ST segment depression, prolonged QT has also been 
described [1,11].

This type of cardiomyopathy is characterized by multiple 
mutations that encode the proteins of the cardiac sarcomere and 
has a Mendelian range of expression with an autosomal dominant 
pattern of presentation. Acquired forms also exist [2,3,12]. Sarcomere 
protein gene mutations that cause apical hypertrophy rather than the 
more common morphologies of hypertrophic cardiomyopathy reflect 
interactions between genetic etiology, background modifier genes, and/
or hemodynamic factors. Only a limited number of sarcomere gene 
defects (e.g., cardiac actin Glu101Lys) consistently produce AHCM 
[13]. In a cohort study of 1053 subjects with AHCM, only less than 10% 

Figure 2. (A):  Inversion-recovery sequence after intravenous contrast administration, enhancement was observed at 10 minutes. Basal third: intramyocardial septal. Middle third: 
Intramyocardial septal. Apical third: Intramyocardial in anterior, lateral, inferior and septal diffuse-patches. (B): Left ventricular 3-chamber view with a diastolic diameter of 50 mm, systolic 
diameter of 30 mm, Ace of Spades signs due to collapse in systole in the apical third of the LV. LV measurements at apical level with septal thickness of 18 mm, anterior wall 20 mm, lateral 
wall 23 mm and inferior wall 16 mm

Figure 3. (A): Reconstruction of the three-dimensional electroanatomical mapping system 
identifying the focus of "focal monomorphic ventricular tachycardia" in the base of mitral 
posteroseptal papillary muscle. (B): Radiofrequency lesions in the posteroseptal mitral 
papillary muscle
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had apical disease. This less common subtype was associated with a 
negative genetic test result up to 75% of the time. In contrast to previous 
publications suggesting a predilection for ACTC1/TPM1 mutations in 
patients with AHCM, the two most common genotypes (MYBPC3-
HCM and MYH7-HCM) remained the most common among patients 
with a positive genetic test [14].

Regarding the prognosis of this pathology, Kyle Klarich, MD, 
director of the Mayo Clinic Cardiovascular Disease Fellowship 
in Rochester, Minnesota, conducted a review of Mayo Clinic's 
comprehensive echocardiographic databases that was published 
in 2013 in the American Journal of Cardiology. Klarich, et al. [15] 
and the colleagues retrospectively identified 2,662 individuals with 
hypertrophic cardiomyopathy evaluated at Mayo Clinic between June 
1976 and September 2006. Of these individuals, 193 patients (7.3%) 
without confounding factors were classified as HCM, and follow-up was 
obtained in 187 of them (114 men, mean age 62 ± 19 years; 73 women, 
mean age 66 ± 16 years). The mean duration of follow-up was 94 ± 76 
months. There were 55 deaths; 21 had non-cardiac causes, 27 were of 
unknown causes and 7 were of cardiac etiology. While Kaplan-Meier 
analysis demonstrated that the overall survival observed in this group 
of North American patients was significantly worse than expected, 
this finding was entirely due to excess mortality in women. Survival in 
men with AHCM was almost identical to that of age-matched controls. 
Multivariate predictors of higher mortality included female sex, age at 
first visit, chronic atrial fibrillation, and history of stroke. This study 
suggested that AHCM has different prognostic implications for affected 
women than for affected men [15]. Other studies in Japanese population 
have shown a more benign course of this disease [1,2,16], with the 
exception of elderly adults [17]. In another study during a follow-up 
of 13.6+/-8.3 years, cardiovascular mortality was found to be only 
1.9% [10]. Interestingly, in non-Japanese population, forms of HCM, 
particularly the apical phenotype, had a less favorable prognosis [18]. 
Despite the light of evidence, ventricular tachyarrhythmia is known to 
be the main mechanism of sudden cardiac death in HCM, which is why 
risk markers for the primary prevention of sudden death in HCM have 
been described, including syncope or exercise-associated episodes, VT, 
massive left ventricular hypertrophy with a maximum wall thickness of 
30 mm, family history of sudden death, and hypotensive blood pressure 
response during exercise. These criteria are extrapolated to the HCM 
variant when discussing the placement of an implantable cardioverter-
defibrillator [19-22]. 

Moreover, in recent years predictors of additional arrhythmic 
events have been described, such as late gadolinium enhancement 
of the left ventricle > 15%, atrial fibrillation and the presence of LV 
apical aneurysm [8]. Contrary to prevailing concepts, the course of 
AHCM is not entirely benign and may be associated with clinical, 
electrocardiographic and arrhythmogenic abnormalities in the course 
of its natural long-term course [23]. Various working groups in AHF 
have detected, by Holter monitoring, the presence of symptomatic 
and asymptomatic non sustained VT in 18% and 5%, respectively. 
AF in 12%, and VF in 1%. Monomorphic VT occurs more often in 
the presence of aneurysms, possibly related to reentry around the 
aneurysm [24]. In our case, the typical electrocardiographic findings 
of Yamaguchi syndrome were present (nonischemic large negative T 
waves), and we were able to detect the sign of the "Ace of Spades" both 
in MRI and echocardiography. Apical compromise was also found in 
the strain technique [25]. During the electrophysiological study, focal 
VT was detected at the level of the postero-septal papillary muscle 
of the left ventricle. Sustained and non-sustained VT originating in 
the papillary muscles (Figure 3A – Figure 3B) are uncommon and 
are triggered by focal mechanisms that include increased cardiac 

automaticity or PVCs [26]. Treatment, in addition to genetic counseling 
and prevention of sudden death, consists of symptom control with the 
use of beta-blockers and non-dihydropyridine calcium antagonists [21]. 
Our patient received amiodarone after arrhythmic substrate ablation 
with improvement of symptomatology. Although the HCM risk-SCD 
was no higher than > 4%, Implantable Cardioverter Desfibrillator 
(ICD) placement as primary prevention was reasonable due to > 50% 
fibrosis in the apical segments, the presence of VT, and a maximum wall 
thickness of 23 mm. We emphasize that there are no predictive models 
applicable to AHCM, so the risk of this entity could be underestimated 
with conventional criteria for HCM.

Conclusion
Yamaguchi syndrome, a variant of hypertrophic cardiomyopathy, 

presents a diverse clinical spectrum, from relatively benign cases to 
life-threatening arrhythmias and sudden cardiac death. Early diagnosis 
and comprehensive management are essential to improve patient 
outcomes. This case underscores the importance of a multidisciplinary 
approach involving clinical cardiologists, imaging specialists, and 
electrophysiologists. Advanced imaging techniques, such as cardiac 
MRI and echocardiography, play a pivotal role in identifying the unique 
apical hypertrophy, while electrophysiology assessments are critical in 
stratifying arrhythmic risk. Genetic testing, though negative in our 
patient, remains a valuable tool for family screening and counseling, 
emphasizing that not all cases of apical HCM are linked to known 
mutations. Collaborative efforts across specialties are crucial to 
ensure personalized and optimized care for patients with this complex 
condition.
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