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Beyond Hypertrophic Cardiomyopathy: Rethinking Ventricular Thickening
in the Spectrum of Cardiomyopathies
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Accurate medical terminology is crucial to avoid diagnostic
biases and improve patient care. Inaccurate terms may induce
cognitive biases and delay critical diagnoses." In the field of
cardiomyopathies, the term “hypertrophic cardiomyopathy”
has been widely but generically used to describe increased
ventricular thickness, which can be misleading and delay
essential diagnoses.

The 2023 European Society of Cardiology (ESC)2
guideline for cardiomyopathies proposes a classification
based on ventricular phenotype, dividing them into
five groups: hypertrophic cardiomyopathy, dilated left
ventricular cardiomyopathy, non-dilated left ventricular
cardiomyopathy, restrictive cardiomyopathy, and
arrhythmogenic right ventricular cardiomyopathy. However,
the group “hypertrophic cardiomyopathy” still encompasses
heterogeneous conditions such as sarcomeric hypertrophic
cardiomyopathy, cardiac amyloidosis, and Fabry disease,
with distinct pathophysiologies, which may lead to diagnostic
confusion in clinical practice.

Hypertrophic cardiomyopathy: potentially misleading
nomenclature

In pathology, hypertrophy is the increase in cell size.3 In
the heart, this suggests hypertrophy of cardiomyocytes, which
can induce an anchoring bias,™ leading physicians to prioritize
the diagnosis of sarcomeric hypertrophic cardiomyopathy,
while diseases such as cardiac amyloidosis — where
thickening is due to extracellular amyloid accumulation —
are underdiagnosed.

This problem is exacerbated in echocardiographic
reports, which often use “hypertrophic cardiomyopathy”
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nonspecifically.* Although echocardiography is useful, it
does not differentiate between thickening due to cellular
hypertrophy or interstitial accumulation (infiltrative or storage
diseases), making the term inadequate and potentially harmful
in guiding clinical investigation and decisions.

To make this discussion even more precise, it is essential to
remember that, in current practice, ventricular hypertrophy
is defined based on increased left ventricular mass, with
cutoff values above 116 g/m? in men and 96 g/m? in women,
indexed by body surface area.* However, this indexing
model has significant limitations: it does not account
for ethnic differences, body proportions, or significant
changes in body composition;® therefore, indexing by
height (g/m?) would be more appropriate in many cases.
For a more accurate approach, it is also crucial to differentiate
the causes of ventricular thickening.

Phenocopies and genocopies in ventricular thickening:
unraveling the etiology

The distinction between phenocopies and genocopies
is essential to understand the complex etiopathogenesis of
ventricular thickening. This conceptual differentiation guides a
deeper diagnostic investigation beyond simple morphological
observation. The term phenocopy, introduced by R. B.
Goldschmidt in 1935,° describes a phenotype identical or
very similar to one typically determined genetically, but
whose cause is acquired, mimicking the effect of a genetic
variant. In the context of ventricular thickening, there are
several acquired causes that simulate the phenotype of
hypertrophic cardiomyopathy, such as prolonged systemic
arterial hypertension, aortic stenosis, non-genetic cardiac
amyloidosis (wild-type transthyretin or light chain), acromegaly,
and chronic anabolic steroid use.

The term genocopy, coined by H. Nachtsheim in
1957,7 refers to a specific genetic disease that results in
a phenotype known to be caused by another genetic
variant. This means that conditions with fundamentally
different genetic bases may have similar clinical and
morphological presentations, requiring molecular analysis
for precise diagnosis. The main genocopies in the context
of septal thickening — that is, genetic diseases that mimic
sarcomeric hypertrophic cardiomyopathy — include Fabry
disease (an X-linked lysosomal storage disorder), hereditary
transthyretin amyloidosis (ATTR) cardiac amyloidosis
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(variant in the transthyretin gene leading to amyloid fibril
deposition in myocytes), RASopathies (diseases caused
by genetic variants in the RAS/MAPK pathway, Noonan
syndrome being the best known), mitochondrial cytopathies
(genetic diseases that affect mitochondrial function, such
as Barth syndrome and Friedreich’s ataxia), and glycogen
storage diseases (genetic variants that lead to abnormal
glycogen accumulation in the myocardium, such as Danon,
Pompe, Forbes diseases and PRKAG2 syndrome).

The etiological distinction among these conditions is
vital to mitigate diagnostic biases and to guide a more
comprehensive investigation (Figure 1), which may include
advanced imaging exams, specific biomarkers, and targeted
genetic testing.

The importance of terminological revision

Thus, we propose that the group currently labeled
“hypertrophic cardiomyopathy” in the ESC classification
be redefined as “cardiomyopathies with ventricular
thickening.” This proposal does not aim to relabel individual
diagnoses of hypertrophic cardiomyopathy, but rather to
enhance the terminology used in classification frameworks.
The suggested change is not merely semantic; it aims to
improve diagnostic accuracy, reduce cognitive bias, and
encourage a broader etiological investigation—better
capturing the clinical and pathological diversity underlying
ventricular thickening.

Clinical guidelines play a central role in standardizing
medical practice. Updating concepts and nomenclatures
is necessary to ensure more accurate diagnoses, more
appropriate treatments, and more efficient, personalized care
based on the true pathophysiology of heart diseases.
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Figure 1 - Etiological spectrum of ventricular thickening: from phenocopies to genocopies. L: light chain amyloidosis; AS: aortic
stenosis; ATTRv: variant transthyretin amyloidosis; ATTRwt: wild-type transthyretin amyloidosis; HCM: hypertrophic cardiomyopathy;
HTN: hypertension; PRKAG2: protein kinase AMP-activated non-catalytic subunit gamma 2.

Int J Cardiovasc Sci. 2026; 39:e20250292



3

Fernandes et al.
Rethinking ventricular thickening in cardiomyopath

Brief Communication

References

1. Satya-Murti S, Lockhart J. Recognizing and Reducing Cognitive Bias in
Clinical and Forensic Neurology. Neurol Clin Pract. 2015;5(5):389-96. doi:
10.1212/CP).0000000000000181.

2. ArbeloE, Protonotarios A, Gimeno JR, Arbustini E, Barriales-VillaR, Basso C,
etal. 2023 ESC Guidelines for the Management of Cardiomyopathies. Eur
Heart ). 2023;44(37):3503-626. doi: 10.1093/eurheartj/ehad194.

3. KumarV, Abbas AK, Aster JC. Robbins e Cotran - Patologia: Bases Patolégicas
das Doencas. 10th ed. Rio de Janeiro: Elsevier; 2021.

4. Mitchell C, Rahko PS, Blauwet LA, Canaday B, Finstuen JA, Foster
MC, et al. Guidelines for Performing a Comprehensive Transthoracic
Echocardiographic Examination in Adults: Recommendations from

Int J Cardiovasc Sci. 2026; 39:e20250292

the American Society of Echocardiography. ] Am Soc Echocardiogr.
2019;32(1):1-64. doi: 10.1016/j.ech0.2018.06.004.

Taylor HCM, Chaturvedi N, Smith GD, Ferreira DLS, Fraser A, Howe LD,
etal. Is Height2.7 Appropriate for Indexation of Left Ventricular Mass in
Healthy Adolescents? The Importance of Sex Differences. Hypertension.
2023;80(10):2033-42. doi: 10.1161/HYPERTENSIONAHA.121.17109.

Goldschmidt RB. Gen und Ausseneigenschaft (Untersuchungen an
Drosophila). Parts | und II. Z Vererbungslehre. 1935;10:74-98.

Nachtsheim H. Mutation and Phenocopy in Mammals and Man; their
Theoretical and Practical Importance for Genetics and Eugenics. Experientia.
1957;13(2):57-68. doi: 10.1007/BF02160092

This is an open-access article distributed under the terms of the Creative Commons Attribution License



