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Editorial
For the first time in medical history, cardiology has stepped 
beyond the confines of anatomy, genetics, and hemodynamics 
into the realm of planetary physics. In the landmark article 
“Higher Incidence of Congenital Aortic Valve Stenosis in 
Higher Magnetic Latitude Countries: New Insights and Potential 
Therapies” (Alabdulgader, 2025), congenital cardiology is 
shown to be inextricably linked to the Earth’s geomagnetic 
architecture. This novel convergence of cardiology, 
astrophysics, and developmental biology carries implications 
not only for medicine, but also for humanity’s understanding 
of its planetary environment. The Saudi Congenital Heart 
Disease Risk Factors Study provides the critical empirical 
backbone for demonstrating how cardiogenesis itself reflects 
planetary physics, thereby supporting the thesis that cardiology 
can serve as biological confirmation of Earth’s sphericity. By 
analyzing 7,327 cases and controls with over three million 
statistical variables for genetic and environmental risk 
factors of congenital heart disease, in conjunction with other 
international studies , revealed that the incidence of bicuspid 
aortic valve stenosis (BCAS) rises consistently with increasing 
magnetic latitude, from Saudi Arabia through Europe to 
Canada, mirroring the dipolar gradient of Earth’s geomagnetic 
field. Such a latitudinally ordered pattern cannot be explained 
by genetic or hemodynamic determinants alone, but rather 
reflects the structured variation in field strength (25,000–
35,000 nT at equatorial latitudes versus ~65,000 nT at the 
poles). This observation is biologically profound: it positions 
embryonic endothelial mesenchymal transition (EndoMT), the 
process by which cardiac valves are formed, as a natural sensor 
of planetary magnetism. In effect, the human heart becomes 
a living “magnetometer,” registering the curvature driven 
geomagnetic architecture of the Earth. Thus, cardiogenesis 
not only advances our understanding of congenital disease 
but also, through its predictable alignment with geomagnetic 
intensity, offers unprecedented biomedical corroboration of 
Earth’s spherical form. The Alabdulgader Auroral Aorta and 
Polar Paradox Theory, introduced by Alabdulgader A, explains 

ISSN 2998-4513

this phenomenon through the perturbation of endothelial 
mesenchymal transition (EndoMT), the embryonic process 
central to heart valve formation. EndoMT is exquisitely 
sensitive to electromagnetic influences; perturbation during the 
critical first seven weeks of embryogenesis leads to malformed 
valves. By integrating magnetometry (with sensitivity to 10⁻¹² 
T), molecular cardiogenesis, and clinical epidemiology, the 
study opens the field of geomagnetic cardiology. Crucially, 
this evidence also provides biological confirmation of Earth’s 
sphericity. The observed latitudinal gradient in CHD incidence 
is only possible because the Earth’s dipolar magnetic field 
varies predictably with latitude, a property of a spherical, or 
oblate spheroidal planet. Thus, human embryonic hearts is not 
only the strongest electromagnetic field generator between all 
body organs, but serves also as natural sensors, biologically 
affirming the planet’s curvature. Magnetic frequency, 
particularly in the extremely low-frequency (ELF) range has 
the capacity to modulate the behavior of charged particles, 
ion channels, and diverse biomolecules central to cellular 
signaling pathways. The principle of astrophysical resonance, 
and its translation into both physiological and cosmic rhythms, 
carries profound implications for sustaining life on Earth 
and shaping human conscious experience (Al Alabdulgader, 
2021). Recent publications have detailed resonance-like 
responses of biological systems to low-frequency magnetic 
fields (LFMFs) when specific frequencies and amplitudes 
are applied (Krylov & Osipova, 2023). Among the proposed 
mechanisms, resonance remains the most compelling 
explanation for how electromagnetic fields exert biological 
effects. Nonetheless, alternative contributory mechanisms 
have been suggested, including fluid shear stress, hydrostatic 
pressure, substrate strain, and trophic factor modulation. 
Importantly, during embryogenesis, morphogenetic processes 
are governed by precise temporal mechanical forces. Both 
short-term perturbations of tissue structure and long-term 
cytoskeletal remodeling of neural tubes in human embryo 
organoids have now been experimentally induced through 
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weak magnetic field exposure (Abdel Fattah et al., 2023). 
Epithelial Mesenchymal Transition (EMT) and its vascular 
counterpart, Endothelial Mesenchymal Transition (EndMT), 
are fundamental physiological processes essential for normal 
embryonic development and tissue repair. EndMT is typically 
regarded as a specialized form of EMT, given that endothelial 
cells represent a distinct subtype of epithelial cells lining the 
vasculature. Under pathological circumstances, however, both 
EMT and EndMT can be coopted, driving aberrant remodeling 
that contributes to tissue fibrosis and the progression of cancer 
metastasis (Shu et al., 2020). The therapeutic implications are 
equally groundbreaking. Targeting Endothelial Mesenchymal 
Transformation (EndMT) signaling molecules represents a 
promising pathway for novel therapeutics in bicuspid aortic 
valve stenosis (BCAS). Core regulators such as TGF-β, 
BMP, Wnt, Notch, and VEGF play pivotal roles in valvular 
development and disease. Evidence indicates that EndMT 
pathways are influenced by low-frequency magnetic field 
exposure, suggesting that geomagnetic and solar electromagnetic 
fluctuations can act as epigenetic modulators of cardiac 
morphogenesis (Alabdulgader et al., 2018; Subrahmanyam et 
al., 1985). External modulation of these pathways—via pulsed 
electromagnetic fields (PEMF)—has been shown to stimulate 
bone morphogenetic proteins and promote osteogenesis, 
offering therapeutic promise (Flatscher et al., 2023; Kulkarni 
et al., 2007). Precision biomagnetism approaches, particularly 
magnetic nanoparticles (MNPs), further expand treatment 
potential by enabling frequency-specific modulation, 
mechanical stimulation, and targeted drug delivery (Mohsin 
et al., 2022; Chen et al., 2024). Iron oxide nanoparticles, in 
particular, can induce reversible EndMT, with applications 
already evidenced in tissue engineering and calcific aortic 
valve models (Duan et al., 2018; Cardoso et al., 2018; Reddy 
et al., 2012; Wen et al., 2019; Elfick et al., 2017). Collectively, 
Research on bicuspid aortic valve stenosis (BCAS) highlights 
its strong geographical and environmental determinants, with 
incidence progressively increasing at higher magnetic latitudes. 
This trend suggests that Earth’s geomagnetic field acts as an 
epigenetic modulator of cardiac morphogenesis, particularly 
through its influence on endothelial–mesenchymal transition 
(EndoMT), a critical step in heart valve development. These 
findings challenge conventional genetic and hemodynamic 
models, introducing a new paradigm,geomagnetic cardiology, 
that integrates planetary physics, molecular biology, and 
clinical epidemiology. The implications extend beyond 
BCAS, raising the possibility that other congenital anomalies 
may also be shaped by electromagnetic fluctuations. From a 
public health perspective, this supports geographically tailored 
screening and prevention strategies, especially in high latitude 
regions. Therapeutically, advances in biomagnetism, pulsed 
electromagnetic fields, and iron oxide nanoparticles (MNPs) 
open new avenues for noninvasive modulation of EndoMT, 
offering futuristic alternatives to surgical and pharmacological 
interventions. Ultimately, this body of work positions cosmic 
and planetary forces as critical determinants of human biology, 
urging a more integrative biomedical approach that unites 
cardiology, developmental biology, and geophysics.

Key Messages 
•	 Novel Epidemiology: Incidence of congenital bicuspid 

aortic valve stenosis increases with magnetic latitude, 
independent of genetics or local environment. 

•	 Mechanistic Insight: Earth’s magnetic field perturbs 
EndoMT during early embryogenesis, altering valve 
morphogenesis. 

•	 Proof of Sphericity: The latitudinal gradient of disease 
incidence biologically confirms Earth’s spherical 
geomagnetic structure. 

•	 Therapeutic Innovation: External electromagnetic 
modulation and iron oxide nanoparticles offer promising 
non-invasive therapies for congenital and acquired valve 
disease. 

•	 New Discipline: “Geomagnetic Cardiology” inaugurates 
a frontier where planetary forces and cardiology converge. 
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