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Background: Apical hypertrophic cardiomyopathy (ApHCM) is an uncommon variant of hypertrophic cardiomyopathy, accounting for
approximately 5—10% of all cases. It is frequently misdiagnosed as hypertensive heart disease in African patients with longstanding
hypertension, particularly in resource-limited settings where cardiac magnetic resonance imaging (CMR) is unavailable. Anchoring bias, the
tendency to adhere to an initial diagnosis despite contradictory evidence is a well-recognized contributor to this diagnostic error.

Case Presentation: A 60-year-old African man with a 15-year history of hypertension presented with exertional dyspnea and
palpitations. Initial differentials included hypertensive heart disease, coronary artery disease, and dilated cardiomyopathy. Troponin
I was negative. Electrocardiography revealed deep symmetric T-wave inversions (7-9 mm) in anterolateral leads without voltage
criteria for left ventricular hypertrophy. Transthoracic echocardiography demonstrated apical-predominant hypertrophy (apical wall
18 mm, posterior wall 11 mm; ratio 1.6), preserved ejection fraction (55-60%), and classic systolic apical cavity obliteration with an
ace-of-spades configuration. Speckle-tracking echocardiography showed selective apical longitudinal strain reduction (—12%) with
preserved basal strain (—18%). These findings established ApHCM. Dual renin-angiotensin system blockade and unindicated
clopidogrel were discontinued, bisoprolol was optimized, and symptoms resolved completely within two weeks.

Conclusion: Deep T-wave inversions without voltage criteria for left ventricular hypertrophy should prompt focused apical
echocardiographic assessment, even in patients with longstanding hypertension. An apical-to-posterior wall thickness ratio of at
least 1.5 with systolic apical cavity obliteration permits ApHCM diagnosis without CMR. Selective apical strain reduction distin-
guishes ApHCM from hypertensive heart disease. Recognizing anchoring bias is essential to avoid diagnostic delay when electro-
cardiographic and echocardiographic findings are discordant.

Keywords: apical hypertrophic cardiomyopathy, anchoring bias, hypertensive heart disease, echocardiography, strain imaging, Africa,

resource-limited settings

Introduction
Apical hypertrophic cardiomyopathy (ApHCM) accounts for approximately 5 to 10% of hypertrophic cardiomyopathy cases
worldwide and is an uncommon variant of HCM that remains infrequently reported in African populations, likely reflecting

under-recognition rather than true absence.'” Hypertrophic cardiomyopathy is primarily an autosomal dominant genetic
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disorder caused by mutations in sarcomere protein-encoding genes, most commonly MYH?7 (beta-myosin heavy chain) and
MYBPC3 (myosin-binding protein C), though pathogenic variants in TNNI3, TNNT2, TPM1, and ACTCI have also been
identified.> ApHCM is defined by apical wall thickness of at least 15 mm and an apical-to-posterior wall thickness ratio of at
least 1.5, typically without left ventricular outflow tract obstruction.*

In settings where cardiac magnetic resonance imaging is unavailable, ApHCM commonly mimics hypertensive heart
disease, particularly in patients with longstanding hypertension. Deep symmetric T-wave inversions without electro-
cardiographic voltage criteria for left ventricular hypertrophy represent an important diagnostic clue that may be
overlooked.® Failure to reconcile such discordant electrocardiographic and echocardiographic findings can delay recogni-
tion of apical cavity obliteration and characteristic strain abnormalities.’

The key differential diagnoses to consider in a patient presenting with exertional symptoms, deep T-wave inversions,
and left ventricular hypertrophy include: hypertensive heart disease, apical hypertrophic cardiomyopathy, coronary artery
disecase with apical ischemia, cardiac amyloidosis, Fabry disease, athlete’s heart, and Takotsubo cardiomyopathy.
Distinguishing features including wall thickness distribution, cavity morphology, strain patterns, biomarkers, and clinical
context allow systematic exclusion of these conditions.

In many African centers, echocardiography remains the primary cardiac imaging modality. Systematic assessment of
relative apical hypertrophy using simple wall thickness ratios can permit accurate diagnosis without advanced imaging.®
Speckle-tracking echocardiography has emerged as a valuable diagnostic tool that can demonstrate selective apical strain
impairment, distinguishing ApHCM from hypertensive remodeling.’"'

This case illustrates how reliance on a prior diagnosis of hypertensive heart disease can obscure ApHCM despite
emerging features that are inconsistent with hypertensive remodeling, highlighting the role of anchoring bias in

diagnostic delay.'*!!

Case Presentation

Patient Information and Clinical Findings
A 60-year-old African man presented to the cardiology clinic with one week of exertional dyspnea, generalized fatigue,
and intermittent palpitations. He denied chest pain, syncope, orthopnea, or paroxysmal nocturnal dyspnea. His height was
172 cm and weight 78 kg, giving a body mass index of 26.4 kg/m?, blood pressure was 148/92 mmHg and heart rate were
76 beats per minute with a regular rhythm. No cardiac murmurs were audible. There was no peripheral edema, and
respiratory examination was normal.

He had a 15-year history of hypertension, with antihypertensive therapy initiated eight years earlier and inconsistent
blood pressure control (Table 1). He had been labeled with hypertensive heart disease based on prior investigations.

Table | Diagnostic Timeline Showing Progression From Initial Diagnosis of Hypertension
in 2009 to Recognition of Apical Hypertrophic Cardiomyopathy in 2025

Year Event
2009 Diagnosis of hypertension
2016 Initiation of antihypertensive therapy

Prior years | Echocardiography showing LVH; chest radiography showing cardiomegaly

2025 Onset of exertional symptoms (dyspnea, palpitations)

2025 Re-evaluation with ECG, echocardiography, and strain imaging; negative troponin |
2025 Diagnosis of ApHCM established; medication optimization

2025 Two-week follow-up: complete symptom resolution; BP 132/84 mmHg

Abbreviations: LVH, left ventricular hypertrophy; ECG, electrocardiogram; ApHCM, apical hypertrophic cardio-
myopathy; BP, blood pressure.
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A transthoracic echocardiogram performed several years earlier reportedly showed left ventricular hypertrophy, but no
measurements or images were available for review. A chest radiograph at that time demonstrated cardiomegaly.

Past Medical History
The patient had a longstanding diagnosis of systemic hypertension (15 years), managed with antihypertensive therapy for
the last eight years. He was on amlodipine, bisoprolol, losartan, telmisartan-hydrochlorothiazide, and clopidogrel.
Clopidogrel had been initiated years earlier for undocumented indications.

There was no prior documented history of diabetes mellitus, chronic kidney disease, coronary artery disease,
cerebrovascular accident, peripheral arterial disease, or prior cardiac procedures. He had no known history of rheumatic
heart disease or thyroid disorders. His renal function at presentation showed mild impairment with estimated glomerular

filtration rate (eGFR) of 45 mL/min/1.73 m?, with no prior documentation of renal disease.

Family History

There was no family history of cardiomyopathy, sudden unexplained cardiac death, relatives diagnosed with an enlarged
heart, or early-onset heart failure in first-degree relatives under 50 years of age. While a detailed multigenerational family
history was not formally elicited at first presentation, a recognized limitation of this case, no spontaneously reported
family history of cardiac disease was identified. Genetic counseling and formal family screening were recommended
following the ApHCM diagnosis, given the autosomal dominant inheritance pattern. He did not smoke or consume
alcohol.

Diagnostic Assessment

Twelve-lead electrocardiography showed sinus rhythm with normal PR, QRS, and QT intervals. Sokolow-Lyon and
Cornell voltage criteria for left ventricular hypertrophy were not met. Deep symmetric giant T-wave inversions
measuring seven to nine mm were present in leads V4 to V6, I, and aVL, consistent with the characteristic electro-
cardiographic pattern of apical hypertrophic cardiomyopathy without voltage criteria for left ventricular hypertrophy
(Figure 1).

Figure | Twelve-lead electrocardiogram showing sinus rhythm with deep symmetric T-wave inversions (79 mm) in leads V2-Vé, |, and aVL. Voltage criteria for left
ventricular hypertrophy (Sokolow-Lyon and Cornell) are not met. The red circle indicates the deep symmetric T-wave inversions in precordial leads V4-V6 and similar
T-wave changes in limb leads | and aVL. This voltage-negative T-wave pattern is characteristic of ApHCM.
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Transthoracic echocardiography demonstrated marked apical-predominant hypertrophy with a maximal apical wall
thickness of 18 mm and posterior wall thickness of 11 mm, yielding an apical-to-posterior wall thickness ratio of 1.6.
Classic systolic apical cavity obliteration with an ace-of-spades configuration was present (Figure 2). Left ventricular
ejection fraction was preserved at 55 to 60%. There was no left ventricular outflow tract obstruction at rest or with
Valsalva maneuver.

Speckle-tracking strain imaging (Figure 3) showed selective reduction in apical longitudinal strain at minus 12%, with
preserved basal strain at minus 18%. This pattern contrasts with the diffuse strain impairment typically seen in hypertensive
heart disease. Strain imaging was available locally as part of routine echocardiographic assessment and did not require cardiac
magnetic resonance imaging. Diastolic assessment showed impaired relaxation with mild left atrial enlargement.

Twenty-four-hour Holter monitoring showed predominant sinus rhythm with occasional premature atrial contractions and
no non-sustained ventricular tachycardia. Laboratory tests showed hemoglobin of 13.2 g/dL, serum creatinine of 1.4 mg/dL
corresponding to an estimated glomerular filtration rate of 45 mL/min/1.73 m?, and negative troponin I, effectively excluding
acute myocardial injury and reducing the likelihood of acute coronary syndrome as a competing diagnosis.

Chest radiography (Figure 4) demonstrated mild cardiomegaly with a cardiothoracic ratio of 0.53 on the posteroanterior
view, with clear lung fields and no evidence of focal consolidation, pleural effusion, or pulmonary vascular congestion; the
lateral view confirmed borderline cardiac enlargement without retrosternal mass or significant hilar prominence. Taken
together, the radiographic appearances were interpreted as nonspecific cardiomegaly consistent with hypertensive heart
disease, a conclusion that initially obscured the underlying diagnosis of apical hypertrophic cardiomyopathy.

Figure 2 Transthoracic echocardiogram (parasternal long-axis view, end-diastolic and end-systolic frames) showing apical-predominant hypertrophy (apical wall thickness
18 mm, posterior wall thickness | | mm; apical-to-posterior ratio 1.6). The red circle identifies the classic “ace-of-spades” systolic apical cavity obliteration, a pathognomonic
feature of ApHCM distinguishing it from the concentric hypertensive remodeling pattern.

Figure 3 Speckle-tracking longitudinal strain bull's-eye plot demonstrating selective reduction in apical longitudinal strain (—12%) with preserved basal strain (—18%). The
Orange-shaded apical segments indicate impaired strain, while blue-shaded basal segments indicate preserved deformation. This selective apical strain reduction pattern is
characteristic of ApPHCM and contrasts with the diffuse strain impairment typically observed in hypertensive heart disease.
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Figure 4 Chest radiography in posteroanterior (PA) view (A) and lateral view (B), where the red circle in (A) outlines mild cardiomegaly with a cardiothoracic ratio of 0.53
amid otherwise clear lung fields without focal consolidation, pleural effusion, or pulmonary vascular congestion, the blue circle in (B) demarcates borderline cardiac
enlargement on lateral view without retrosternal mass or significant hilar prominence, with these combined findings consistent with nonspecific cardiomegaly that initially
reinforced the hypertensive heart disease diagnosis rather than suggesting apical hypertrophic cardiomyopathy.

Differential Diagnosis

The primary differential was hypertensive heart disease, given 15 years of suboptimal blood pressure control with
documented left ventricular hypertrophy and cardiomegaly. However, several key discordant features collectively favored
apical hypertrophic cardiomyopathy. Deep anterolateral T-wave inversions measuring 7-9 mm was present without
voltage criteria for left ventricular hypertrophy, a pattern atypical for hypertensive remodeling. Echocardiography
revealed apical-predominant hypertrophy with an apical-to-posterior wall thickness ratio of 1.6, contrasting with the
concentric remodeling expected in hypertensive heart disease, and classic “ace-of-spades” systolic apical cavity oblitera-
tion, a finding absents in uncomplicated hypertension. Speckle-tracking strain imaging demonstrated selective apical
strain impairment (apical strain —12%, basal strain —18%), in contrast to the diffuse strain reduction typically observed in
hypertensive heart disease. Troponin I was negative, effectively excluding acute myocardial injury and arguing against
acute coronary syndrome or apical ischemia as the primary diagnosis. Cardiac amyloidosis was considered but rendered
unlikely by the absence of biventricular thickening, restrictive filling, pericardial effusion, or characteristic sparkling
echotexture. Fabry disease was similarly excluded on clinical grounds, given the absence of corneal verticillata,
angiokeratomas, or a family history consistent with X-linked inheritance. Taken together, these pathognomonic features
established ApHCM despite anchoring bias from the longstanding hypertensive diagnosis.

Therapeutic Intervention

Bisoprolol was continued as first-line therapy for symptomatic non-obstructive ApHCM, consistent with 2024 hypertrophic
cardiomyopathy guidelines.'> Dual renin-angiotensin system blockade was rationalized by discontinuing telmisartan-
hydrochlorothiazide while retaining losartan with renal function monitoring (baseline eGFR 45 mL/min/1.73 m?).
Clopidogrel was stopped due to undocumented indication, eliminating iatrogenic bleeding risk. Systolic blood pressure target
was set at 130—140 mmHg to balance hypertension control against excessive afterload reduction. Cardiac magnetic resonance

imaging with late gadolinium enhancement was recommended for comprehensive sudden cardiac death risk stratification.'*'

Follow-Up and Outcomes

At two-week follow-up, the patient reported complete resolution of exertional dyspnea and palpitations. Blood pressure was
controlled at 132/84 mmHg with no adverse drug effects or interim arrhythmic events. Repeat echocardiography has not been
performed. Sudden cardiac death risk stratification remains pending cardiac magnetic resonance imaging to assess late
gadolinium enhancement burden and scar distribution. The patient was counseled regarding ApHCM prognosis, activity
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restrictions, and arrhythmia symptoms. Ongoing cardiology follow-up was arranged with beta-blocker optimization and blood
pressure monitoring.

Discussion

Hypertensive heart disease typically produces concentric left ventricular hypertrophy, electrocardiographic voltage
criteria for hypertrophy, and diffuse or basal-predominant longitudinal strain impairment. In contrast, this patient showed
apical-predominant hypertrophy, systolic apical cavity obliteration, absence of voltage-defined hypertrophy, and selective
apical strain reduction. This constellation is characteristic of apical hypertrophic cardiomyopathy and is not explained by
hypertensive remodeling alone.'”

ApHCM, like other HCM phenotypes, arises predominantly from autosomal dominant mutations in sarcomere
protein-encoding genes. The most commonly implicated genes are MYH7 and MYBPC3, with additional contributions
from TNNI3, TNNT2, TPMI, and ACTC1.3 Notably, ApHCM exhibits considerable clinical heterogeneity. The clinical
presentation ranges from asymptomatic incidental discovery to exertional dyspnea, palpitations, chest pain, or less
commonly, sudden cardiac death. Some patients experience progressive disease with diastolic dysfunction, atrial
fibrillation, or apical aneurysm formation, while others maintain a benign long-term course.*> This phenotypic varia-
bility, combined with the frequent co-existence of hypertension (a common comorbidity in older adults), substantially
increases the risk of misdiagnosis in clinical practice. The variability of genetic penetrance and expression means that
even family members carrying the same pathogenic variant may present with markedly different clinical phenotypes,
further complicating recognition in index cases.’

The presence of giant T-wave inversions without electrocardiographic voltage criteria for left ventricular hypertrophy
is a critical diagnostic clue for ApHCM, even in patients with longstanding hypertension.®'® In this case, the non-
obstructive phenotype and absence of a cardiac murmur may have falsely reassured clinicians and reinforced the existing
diagnosis of hypertensive heart disease. Such discordant findings should prompt diagnostic reassessment rather than
confirmation of the initial label.

Relative apical hypertrophy assessed by simple wall thickness ratios has emerged as a practical diagnostic approach
when cardiac magnetic resonance imaging is unavailable. An apical-to-posterior wall thickness ratio of at least 1.5,
combined with systolic apical cavity obliteration, permits confident diagnosis of ApHCM using transthoracic echocar-
diography alone.*"'” Although basal septal thickness is often used as the reference, the posterior wall was selected
because septal hypertrophy was not disproportionate and the posterior wall provided a stable non-apical comparator.'”
Recent studies have refined diagnostic criteria using indexed apical wall thickness thresholds, improving diagnostic
accuracy to 92% compared with 69% using conventional unindexed thresholds.'®

Speckle-tracking echocardiography further strengthens diagnostic confidence by demonstrating selective apical strain
impairment, a pattern that contrasts with the diffuse strain reduction seen in hypertensive heart disease.”'*'” Regional
strain analysis using two-dimensional speckle tracking has demonstrated decreased deformation mainly confined to the
mesocardium in apical HCM, while endocardial deformation may be preserved.”’ Importantly, strain imaging can be
performed during routine echocardiography and does not require advanced imaging infrastructure.

ApHCM is generally associated with lower sudden cardiac death risk than septal phenotypes, although risk stratification
remains essential.'>'* The 2024 AHA/ACC/AMSSM/HRS/PACES/SCMR guidelines recommend 24—48-hour ambulatory
electrocardiographic monitoring for sudden cardiac death risk stratification in all hypertrophic cardiomyopathy patients.'*
Late gadolinium enhancement on cardiac magnetic resonance imaging provides additional prognostic information regarding
fibrosis burden and sudden cardiac death risk.?'

Anchoring bias has been well described as a cause of diagnostic delay when clinicians adhere to an initial diagnosis
despite emerging contradictory data.''**?* Croskerry identified anchoring as one of the most common cognitive biases in
clinical reasoning, occurring when initial diagnostic impressions persist despite accumulating evidence to the contrary.**
Norman et al further elaborated that such cognitive biases, combined with atypical presentations and systemic factors,
account for the majority of diagnostic errors in clinical practice.”

In this case, prolonged reliance on a prior diagnosis of hypertensive heart disease delayed recognition of ApHCM
despite clear electrocardiographic and echocardiographic discordance. This case demonstrates that cognitive bias can
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delay diagnosis even when diagnostic tools are available. Similar cases of ApHCM misdiagnosis have been reported in
African patients, emphasizing the need for heightened diagnostic vigilance in this population.>2°
Systematic reassessment of established diagnoses in the presence of discordant findings is essential, particularly in resource-

1.24

limited settings where access to advanced imaging is constrained and clinical vigilance is critical.” Educational interventions

focused on cognitive bias recognition and systematic diagnostic reassessment have shown promise in reducing diagnostic errors.*”

Limitations

This case report has several limitations that should be acknowledged. First, cardiac magnetic resonance imaging with late
gadolinium enhancement was not performed, precluding definitive tissue characterization and comprehensive sudden
cardiac death risk stratification. Second, genetic testing was not undertaken, so a causative sarcomere gene mutation
could not be confirmed; the coincident presence of longstanding hypertension means that a contribution of hypertensive
remodeling to the observed phenotype cannot be entirely excluded. Third, a formal multigenerational family history was
not systematically elicited at the initial consultation, limiting cascade screening evaluation. Fourth, the absence of prior
echocardiographic measurements made it impossible to determine the timeline of hypertrophy development. Fifth, the
short follow-up period (two weeks) precludes assessment of long-term outcomes. These limitations are common in
resource-limited settings and reflect the real-world diagnostic challenges this case is intended to highlight.

Conclusion

This case highlights a clinically important and underrecognized diagnostic pitfall: the misdiagnosis of ApHCM as hyperten-
sive heart disease driven by anchoring bias. The key clinical implication is that deep symmetric T-wave inversions without
electrocardiographic voltage criteria for left ventricular hypertrophy should immediately prompt focused apical echocardio-
graphic assessment, even in patients with longstanding hypertension. An apical-to-posterior wall thickness ratio of at least 1.5
combined with systolic apical cavity obliteration is sufficient to establish the diagnosis of ApHCM without CMR in resource-
limited settings. Selective apical longitudinal strain reduction with preserved basal strain, demonstrated by speckle-tracking
echocardiography, provides an additional discriminating feature. Clinicians should maintain awareness that HCM is a genetic
sarcomere disorder that can coexist with hypertension and that recognition requires systematic re-evaluation of discordant
findings rather than anchoring to an established diagnosis. Teaching cognitive bias recognition alongside pattern recognition of
ApHCM may reduce a meaningful proportion of diagnostic errors that no additional imaging alone would prevent.

Patient Perspective

The patient expressed relief at receiving a definitive diagnosis after years of suboptimal symptom control. He appreciated
understanding that his condition was distinct from simple hypertensive heart disease and required different management
strategies. He was motivated to maintain regular cardiology follow-up and medication adherence.
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