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Background: Congenital cardiac malformations are the most common birth defects, with a global prevalence of approximately 8 per 
1000 live births. While most are symptomatic, a small subset of structural variants can remain clinically silent. We report a rare case of 
a deep apical cleft, an incidental and benign post-mortem finding that must be differentiated from clinically significant pathologies 
such as left ventricular non-compaction cardiomyopathy, ventricular diverticula, or aneurysms.
Case Presentation: During an autopsy of a 38-year-old African male, deceased from a road traffic accident, a deep, V-shaped cleft 
was discovered at the anterior cardiac apex, measuring 4.2 cm in length and 1.5 cm in depth. The heart was otherwise grossly normal, 
with no evidence of hypertrophy, septal defects, or vascular anomalies. The patient had no prior history of cardiac symptoms.
Conclusion: The isolated cardiac apical cleft in this asymptomatic adult is a rare anatomical variant, likely a benign developmental 
anomaly. This case highlights the critical importance of meticulous post-mortem examination and anatomical knowledge to distinguish 
between a harmless congenital variant and a pathological condition, serving as a valuable educational case for forensic pathologists 
and cardiac specialists.
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Introduction
Congenital cardiac malformations are the most common birth defects, with a global prevalence estimated at approxi
mately 8 per 1000 live births.1–3 While a significant portion of these anomalies, such as septal defects and malformations 
of the great vessels, are clinically evident in infancy, a small subset of structural variants can remain clinically silent 
throughout a patient’s life.4,5 These incidental findings pose a unique diagnostic challenge, particularly in the post- 
mortem setting where there is no opportunity for live imaging or symptom correlation.3,4

We present an extremely rare case of an isolated, asymptomatic cleft at the cardiac apex. This anomaly is distinct 
from more clinically significant pathologies, including left ventricular non-compaction cardiomyopathy (LVNC), which 
is characterized by extensive trabeculations and deep inter-trabecular recesses, as well as ventricular diverticula or 
aneurysms, which involve outpouchings of the ventricular wall.4,5

The significance of this case extends beyond its rarity. It serves as a crucial teaching example for forensic 
pathologists, radiologists, and cardiac surgeons, emphasizing the importance of differentiating between benign anatomi
cal variants and potentially life-threatening pathologies.
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Case Presentation
A 38-year-old Black African male, with an estimated height of 1.75 meters and weight of 78 kilograms, was the subject 
of a post-mortem examination at the Kampala Capital City Mortuary following his demise from a fatal road traffic 
accident. The external examination revealed extensive blunt force trauma consistent with the circumstances of death, 
with no external evidence of cardiovascular disease.

Internal examination of the thoracic cavity revealed a heart of normal size and weight for the subject’s build, 
weighing approximately 310 grams. The pericardium was intact and there was no pericardial effusion. The epicardial 
surface was smooth and glistening. A notable and isolated anatomical anomaly was identified at the cardiac apex. The 
apex presented with a deep, V-shaped cleft measuring 4.2 cm in length and approximately 1.5 cm at its maximum depth. 
The cleft was oriented longitudinally along the anterior aspect of the apex, aligned with the terminal portion of the 
anterior interventricular groove (Figure 1). The myocardium surrounding the cleft was well-formed, firm, and did not 
show any signs of hypertrophy or thinning.

Subsequent dissection revealed no intracardiac or great vessel anomalies. The right and left ventricles were of normal size, 
and the interventricular septum was intact and without any defects. The ventricular wall thickness was within normal limits 
(left ventricular wall: 1.1 cm, right ventricular wall: 0.3 cm). The atrial septum was also intact, with a fully closed fossa ovalis. 
The pulmonary artery and aorta originated from their correct respective ventricles in their usual anatomical positions. All four 
valves-tricuspid, mitral, aortic, and pulmonary-were grossly normal, with supple leaflets and no evidence of vegetation or 
sclerosis (Figure 2). The coronary arteries were patent, with no evidence of atherosclerotic plaque. Both the foramen ovale and 
ductus arteriosus were fully obliterated, a finding consistent with adult anatomy. However, the histological examination was 
not performed to rule out microscopic abnormalities such as myocardial fibrosis or inflammation. All other major organs, 
including the lungs, liver, and kidneys, were unremarkable. A detailed inquiry with the deceased’s family confirmed the 
absence of any prior cardiac symptoms, including syncope, dyspnea on exertion, or chronic fatigue. The individual was 
reported to have maintained an active lifestyle without any limitations.

Discussion
The morphological finding of a cleft at the cardiac apex is an exceptionally rare condition.6–8 It must be carefully 
differentiated from other, more clinically significant anatomical and pathological entities. A deep apical cleft could 
potentially be confused with conditions such as left ventricular diverticulum, aneurysm, or the clefts seen in LVNC.4,5 

However, the presence of well-formed, non-trabeculated myocardium and the absence of any communication with the 

Figure 1 The anterior aspect of the heart with an aperture at the cardiac apex (Black arrow in (A)) versus the posterior aspect of the heart (B).
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ventricular chamber effectively rule out diverticulum or aneurysm. Furthermore, the absence of extensive trabeculations 
or inter-trabecular recesses that are characteristic of LVNC, along with the patient’s asymptomatic life history, reinforces 
the conclusion that this was a benign anatomical variant.3,4

While the nomenclature varies between “bifid apex” and “apical cleft,” reported cases in world literature remain 
sparse, often appearing as isolated clinical case reports rather than systematic series. Historically, cardiac bifid apices 
have been associated with more complex congenital syndromes or ectopia cordis; however, the isolated, asymptomatic 
apical cleft in an otherwise normal heart-as seen in our case-is significantly rarer.9–11 Most recent documentations of such 
anomalies have been clinical findings identified via imaging, including ultrasound scan, Multidetector Computed 
Tomography (MDCT) or cardiac Magnetic Resonance Imaging (MRI).11–13 Despite these clinical advances, a distinct 
research gap exists in the forensic literature. There is a profound lack of post-mortem and autopsy-based reports 
documenting the macroscopic appearance of isolated apical clefts, leading to a potential risk of misinterpretation during 
forensic investigations of sudden death or trauma.

The embryological basis for such an anomaly is hypothesized to be an incomplete fusion of the apical myocardial 
segments during ventricular septation and remodeling. Unlike septal defects, which involve the failure of a specific 
septum to form or close, this finding appears to be a localized failure of the apical myocardial walls to completely merge, 
creating an external cleft with no internal communication.2,4,7

In a clinical setting, distinguishing an isolated apical cleft from more serious pathologies requires a multi-modal 
imaging approach. On echocardiography, an apical cleft appears as a distinct V-shaped indentation; unlike a left 
ventricular diverticulum, it lacks a narrow neck and does not show synchronous contraction with the ventricle. On 
MDCT and Cardiac MRI, the key diagnostic feature is the integrity of the myocardium; a benign cleft is characterized by 
a well-defined, smooth-walled indentation of the epicardium with preserved myocardial thickness, whereas LVNC would 
display a thickened, two-layered myocardium with a high non-compacted to compacted ratio (>2.3 in diastole) and deep 
inter-trabecular recesses.11,13 Crucially, during contrast-enhanced imaging, an apical cleft will show no communication 
between the ventricular chamber and the cleft itself, and no evidence of late gadolinium enhancement, which helps rule 
out apical aneurysms or localized scarring. Recognizing these “negative” findings-the absence of trabeculation, commu
nication, and dyskinesis-is essential for avoiding the misdiagnosis of this benign variant as a cardiomyopathy.11,12,14

This case is of significant value to radiologists, cardiac surgeons, and forensic pathologists. In a clinical or radiologic 
setting, such a finding might be misinterpreted as a pathological process, leading to unnecessary and invasive diagnostic 
procedures. For the forensic pathologist, it provides a crucial example of a benign variation that must be distinguished 
from a potential cause of death. It underscores the importance of a comprehensive post-mortem examination to establish 
a clear cause of death, especially when incidental findings are present.

Figure 2 Heart cavities with intact septa (A) and unremarkable pulmonary and aortic arteries (B).
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Study Limitations
Despite the clinical and forensic insights provided by this case, several limitations must be acknowledged. First, because the 
apical cleft was identified during a post-mortem examination following a traumatic event, no pre-mortem functional data-such 
as echocardiographic strain imaging or cardiac MRI flow dynamics-were available to correlate the anatomical structure with 
the patient’s live cardiac physiology. Second, while the patient was reportedly asymptomatic, the lack of a comprehensive 
longitudinal medical history or detailed familial screening prevents a definitive exclusion of subclinical hereditary syndromes. 
Finally, genetic testing was not performed; therefore, we cannot rule out rare germline mutations associated with ventricular 
morphogenesis. As a single-case report, these findings highlight a rare anatomical variant but do not provide data on the 
broader epidemiological prevalence or long-term prognostic outcomes of isolated apical clefts in this population.

Conclusion
We present a rare case of a deep, isolated cardiac apical cleft identified as an incidental finding during a post-mortem 
examination of a young, asymptomatic adult. The absence of any other cardiac or systemic pathology and the lack of 
clinical symptoms throughout the individual’s life confirm this finding as a benign anatomical variant. This report 
contributes to the understanding of rare cardiac morphology and serves as an important educational case for a variety of 
medical and surgical specialties.
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