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Background: Non-compaction cardiomyopathy is a rare and potentially serious form of primary
cardiomyopathy characterized by prominent myocardial trabeculations and deep recesses resulting
from a defect in embryonic myocardial compaction. Clinically, it can manifest with heart failure,
potentially lethal arrhythmias, and thromboembolic events. It is frequently underdiagnosed, thus
posing a high risk during anesthetic procedures. Objective: The objective of this mini narrative
review is to highlight the importance of preoperative recognition of non-compaction cardiomyopathy
by the anesthesiologist, highlighting its clinical implications in the perioperative period and the
available anesthetic management strategies. Conclusion: Preoperative identification of non-
compaction cardiomyopathy allows the anesthesiologist to adopt specific and individualized
strategies, such as detailed cardiological evaluation, advanced hemodynamic monitoring, and careful
choice of anesthetic agents that minimize changes in myocardial contractility. Cases with ventricular
dysfunction or arrhythmias require additional care, including inotropic support, availability of
defibrillation, and thromboembolic prophylaxis. The use of intraoperative transesophageal
echocardiography has been useful in more complex procedures. Knowledge of non-compaction
cardiomyopathy is essential for safe anesthetic practice, and consequently, appropriate management
can significantly reduce the risk of intraoperative and postoperative complications, improving the
prognosis for these patients.

Copyright©2025, Bruno Carramona Cherubini et al. 2025. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Non-compaction cardiomyopathy
cardiomyopathy characterized by anomalous myocardial

perioperative implications. The anesthetic management of
patients with non-compaction cardiomyopathy requires
individualized planning, focusing on hemodynamic stability,
arrhythmia prevention, and strict control of circulating volume,

is a rare primary

morphology resulting from failure of embryonic compaction of
the myocardial layers, resulting in prominent trabeculations
and deep intertrabecular recesses.' This condition may be
asymptomatic or manifest clinically with heart failure,
potentially fatal arrhythmias, and thromboembolic events,
posing a significant risk during surgical and anesthetic
procedures. Although described decades ago, non-compaction
cardiomyopathy remains underdiagnosed, in part due to the
absence of specific symptoms and phenotypic variability.'”
Given the increased detection rates of this condition through
advanced imaging methods such as echocardiography and
cardiac magnetic resonance imaging, it is crucial that
anesthesiologists be able to recognize this clinical entity and its

as well as special attention to thromboembolic risk.*®
Therefore, preoperative recognition of this cardiomyopathy is
essential for defining safe and effective anesthetic procedures,
with a direct impact on reducing complications and optimizing
perioperative care.* In this mini narrative review, the
importance of recognizing non-compacted cardiomyopathy in
anesthetic practice was emphasized. Scientific databases,
including PubMed, Web of Science, Medline Plus, Google
Scholar, Scopus, and wusing the terms “non-compaction
cardiomyopathy; ventricular non-compaction cardiomyopathy;
left ventricular non-compaction; anesthesia management” were
searched for this review. Within these search terms, every
subtitle in the text was searched individually. Full-text papers
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were reviewed after removing duplicates and screening titles
and abstracts and the most relevant information found is
presented in this mini narrative review.

Non-compaction Cardiomyopathy: Definition,
Pathophysiology, and Clinical Implications: Left ventricular
non-compaction cardiomyopathy is a rare form of primary
cardiomyopathy, considered genetic in origin, characterized by
anomalous myocardial morphology resulting from an
incomplete process of endomyocardial compaction during
embryonic development. This condition leads to the formation
of excessive myocardial trabeculations, associated with deep
recesses between the trabeculae, which communicate directly
with the ventricular cavity, giving the myocardium a spongy
appearance.”® From a pathophysiological perspective, non-
compaction cardiomyopathy occurs due to the interruption or
delay in the normal process of myocardial compaction, which
should occur between the 5th and 8th week of gestation. This
failure results in a non-compaction of the myocardium,
predominantly located in the apical, inferolateral, and
midlateral segments of the left ventricle, although it can also
affect the right ventricle in some cases.”

Prevalence  studies  indicate = that = non-compaction
cardiomyopathy may be present in up to 0.01-0.3% of the
general population undergoing echocardiographic evaluation.
However, this is likely an underestimate, given that the image
quality of this method has improved significantly in recent
years. Studies indicate that the prevalence of non-compaction
cardiomyopathy in adults was consistently higher among
cohorts diagnosed by cardiovascular magnetic resonance
imaging (14.79%) compared with echocardiograms
(1.28%).%*'° Due to its variable and often nonspecific clinical
presentation, which can range from asymptomatic to more
severe forms, this condition has been frequently
underdiagnosed due to complications that include: progressive
systolic heart failure, often associated with ventricular dilation;
cardiac arrhythmias, especially ventricular tachyarrhythmias
and conduction blocks; and systemic thromboembolism,
resulting from blood stasis in the trabecular recesses and
systolic dysfunction, justifying, in many cases, the
prophylactic use of oral anticoagulants. The most frequently
reported symptoms include dyspnea, fatigue, palpitations,
syncope, and, in advanced cases, signs of low cardiac output or
cardiogenic shock.'""

The diagnosis of non-compaction cardiomyopathy is based on
specific imaging criteria, with two-dimensional
echocardiography being the most widely used initial method.
However, cardiac magnetic resonance imaging has emerged as
a complementary tool with high sensitivity and specificity,
allowing for the accurate assessment of the ratio between the
non-compaction and compaction layers of the myocardium,
generally using a ratio greater than 2.3 in the diastolic phase as
a diagnostic criterion. Furthermore, magnetic resonance
imaging can identify areas of associated myocardial fibrosis,
which correlate with a worse prognosis.*'*"'* Genetically, non-
compaction cardiomyopathy is inherited in many cases as an
autosomal dominant trait, with mutations identified in genes
related to sarcomeric, mitochondrial, and cytoskeletal proteins.
Approximately 30% to 50% of patients with non-compaction
cardiomyopathy have a family history of the disease or other
associated cardiomyopathies, which reinforces the importance
of genetic counseling and family screening.'>'

Genetic studies show that the MYH7, MYBPC3, and TTN genes
account for approximately 70% of cases with detectable
mutations, and variants in the transcription factors 7BX5 and
NKX25 are relevant in patients with altered electrocardiograms
or conduction system dysfunction.'”?° More than 40 associated
genes have been identified, including ion channels (SCN54,
HCN4),*""** cytoskeletal proteins (DTNA, LDB3, LMNA),>™%
and mitochondrial genes such as 74Z> with diverse
inheritance patterns (dominant, recessive, X-linked, or
mitochondrial). Furthermore, mutations in the DES gene, such
as p.A337P, have been associated with the arrhythmic form of
this cardiomyopathy.”® The prognosis for patients with non-
compaction cardiomyopathy depends on the severity of
ventricular dysfunction, the presence of complex arrhythmias,
and previous episodes of thromboembolism. Patients with New
York Heart Association functional class III or IV, reduced
ejection fraction, and ventricular tachyarrhythmias are at
increased risk of sudden death and may be candidates for
advanced therapies, such as cardioverter-defibrillator
implantation or heart transplantation.””*® Given its clinical
heterogeneity and significant risk of serious complications,
non-compaction cardiomyopathy requires a multidisciplinary
approach, including specialized cardiology evaluation, risk
stratification, and individualized treatment planning. Early
detection and appropriate management are essential to
improving the prognosis and quality of life of affected
patients."*

Anesthetic Implications of Non-Compaction
Cardiomyopathy: Perioperative Assessment, Planning, and
Management: The presence of non-compaction
cardiomyopathy poses a significant challenge in anesthetic
practice due to the high risk of perioperative complications,
such as hemodynamic instability, malignant arrhythmias,
ventricular decompensation, and thromboembolism. Prior
knowledge of the condition, combined with a careful and
individualized anesthetic approach, is essential to ensure
patient safety and the appropriate conduct of the surgical
procedure.'>%

Pre-Anesthetic Evaluation

A complete pre-anesthetic evaluation should be performed,
with emphasis on investigating the following aspects.’ >

e  Detailed clinical history, including symptoms suggestive
of heart failure (dyspnea on exertion, orthopnea, fatigue),
syncope, palpitations, and a history of arrhythmias. Early
recognition allows for risk stratification and the adoption
of appropriate prophylactic measures.

e  Additional tests, especially electrocardiogram, recent
transthoracic echocardiogram, and, if necessary, cardiac
magnetic resonance imaging. Identification of the left
ventricular ejection fraction and the extent of myocardial
trabeculations is essential.

e  Assessment of thromboembolic risk and anticoagulation

status. Many  patients  with  non-compaction

cardiomyopathy are on oral anticoagulants, requiring
adjustment of the therapeutic regimen for the
perioperative period.

Presence of implantable devices, such as implantable

cardioverter-defibrillators or pacemakers, which require

functional assessment and, in some cases, perioperative
reprogramming.”’”
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Individualized Anesthetic Planning

The choice of anesthetic plan should consider:*

e Type and duration of the surgical procedure, as well as the
patient's degree of cardiovascular complexity.

e Minimization of sudden hemodynamic changes by
choosing anesthetic agents with less impact on myocardial
contractility and systemic vascular resistance.

e Prevention of fluid overload and prolonged hypotension,
which can precipitate cardiac decompensation.

e Prophylaxis against arrhythmias, with continuous cardiac
rhythm monitoring and immediate availability of
antiarrhythmic drugs and defibrillation equipment.

e Use of regional or locoregional anesthesia, when possible,
may be beneficial, provided there are no contraindications.
However, sympathetic blockade should be carefully titrated
due to the risk of significant hypotension in patients with
reduced cardiac reserve.
Careful pharmacological approach: Certain anesthetic
drugs can exacerbate myocardial depression or precipitate
arrhythmias  in  patients with  non-compaction
cardiomyopathy. Agents such as volatile anesthetics,
neuromuscular blockers, and opioids should be used with
caution, and the wuse of drugs with more stable
cardiovascular profiles is recommended. Individualization
of anesthesia, combined with clinical experience, is
essential to ensure safety.*>*

Prevention of Perioperative Complications

Prevention is based on knowledge of complications.**¢

e Acute heart failure: should be avoided with strict control of
intravascular volume, maintenance of blood pressure within
safe limits, and inotropic support when necessary.

e Ventricular arrhythmias: can be triggered by hypoxemia,

acidosis, electrolyte disturbances, or hemodynamic stress.

Correction of these factors and the use of antiarrhythmic

agents should be promptly implemented.

Thromboembolism: Discontinuation of oral anticoagulation

should be carefully considered, considering the

thromboembolic risk versus the hemorrhagic risk. In some
cases, short-term parenteral anticoagulation may be
indicated in the perioperative period.***®

Advanced Intraoperative Hemodynamic Monitoring

Hemodynamic addresses the

monitoring:*>*’

care following

e  Basic monitoring: continuous -electrocardiogram with
specific leads for early detection of arrhythmias, pulse
oximetry, capnography, and noninvasive blood pressure.

e Invasive monitoring: indicated in medium and major
surgeries or in patients with significant ventricular
dysfunction.

It includes invasive blood pressure and, if necessary, central
venous catheter and cardiac output monitoring. In selected
cases, the use of intraoperative transesophageal
echocardiography can provide dynamic, real-time information
on ventricular function, cardiac filling, and the presence of
intracavitary thrombi.?****’

Postoperative Procedures

Special attention to postoperative care:*>’

e  Monitoring in an intensive care unit or advanced post-
anesthesia care unit may be necessary in patients with
compromised ventricular function or who presented
intraoperative instability.

e  Restarting  anticoagulation  should be  assessed
individually, based on the type of surgery and bleeding
risk.

e  Close monitoring for signs of cardiac decompensation,
arrhythmias, and thromboembolic events.’*’

CONCLUSION

The anesthetic management of patients with non-compaction
cardiomyopathy requires in-depth knowledge of the
pathophysiology and potential complications associated with
the disease. Early identification, thorough preoperative
evaluation, individualized anesthetic planning, and intensive
monitoring are fundamental strategies to ensure safe and
effective anesthetic care and minimize the risk of serious
complications. Furthermore, an interdisciplinary approach
involving cardiology, anesthesiology, and intensive care is
recommended, especially in complex or high-risk cases.

Given the potential severity of the clinical picture and the
frequency of underdiagnosis, it is recommended that
anesthesiologists be up to date on the clinical manifestations of
non-compaction cardiomyopathy and be trained to intervene
immediately in its possible occurrences and complications,
thus contributing to better surgical and anesthetic outcomes.
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Glossary of Abbreviations

HCN4 - Hyperpolarization-activated Cyclic Nucleotide-gated
Potassium Channel 4

LDB3 - LIM Domain-Binding Protein 3

LMNA - Lamin A/C

MYBPC3 - Myosin-Binding Protein C, Cardiac

MYH7 - Myosin Heavy Chain 7

NKX2-5 - NK2 Homeobox 5

SCNS5A - Sodium Voltage-Gated Channel, Alpha Subunit 5
TAZ - Tafazzin

TBXS - T-Box Transcription Factor 5

TTN - Titin
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