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CASE REPORT

CLINICAL CASE

Saw-Tooth Cardiomyopathy

Clinical Presentation and Genetic Analysis
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ABSTRACT

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

33-year-old man presented with atypical
chest pain for 6 months in a context of
stress. Clinical examination was unremark-

able and without signs of heart failure. The

LEARNING OBJECTIVES

e Saw-tooth cardiomyopathy has a character-
istic appearance in CMR and/or echocardi-
ography, which is distinct from LVNC.

e Natural history is unclear, as are potential
complications, but conduction abnormalities
are described in previously reported cases.

e The pathophysiology is unknown, but family
screening and genetic analyses may be
reasonable options, given the frequent ge-
netic background in the various
cardiomyopathies.

e Additional cases are needed to better
describe the disease and clarify the management.

Saw-tooth cardiomyopathy is a very rare disease, and only few cases have been published since its first description
10 years ago. We report the clinical presentation, imaging features and genetic analysis of a saw-tooth cardiomyopathy
and argues that it should not be confused with left-ventricular noncompaction. (Level of Difficulty: Intermediate.)
(J Am Coll Cardiol Case Rep 2020;2:1205-9) ® 2020 The Authors. Published by Elsevier on behalf of the
American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

electrocardiogram (ECG) showed sinus rhythm at
60 beats/min, PR interval 110 ms; QRS duration
was 120 ms with left posterior fascicular block. T
waves were negative on DIII and AvF derivations
(Figure 1).

MEDICAL HISTORY

Past history was characterized by a cardiac murmur
during infancy that was not investigated.

DIFFERENTIAL DIAGNOSIS

The diagnosis of left-ventricular noncompaction
(LVNC) was suspected. Adenosine perfusion stress
cardiac magnetic resonance (CMR) was performed
and did not find any ischemic features or myocardial
no left-ventricular (LV)
segmental asynergy or LV dilation (end-diastolic

infarction. There was
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ABBREVIATIONS
AND ACRONYMS

ACMG = American College of
Medical Genetics

BNP = brain natriuretic peptide

CMR = cardiac magnetic
resonance

ECG = electrocardiogram
LV = left ventricle

LVNC = left ventricular
noncompaction

volume index 72 ml/m?). Index LV mass was
72 g/m?, and left-ventricular ejection fraction
was 55%. No LV hypertrophy was noticed,
but very particular features were observed
with protrusion of muscular bridges in the
LV (Videos 1, 2, 3, and 4). Myocardium
was dense and compacted, leading to the
diagnosis of saw-tooth cardiomyopathy
(Figure 2). There were no criteria for LVNC.
Linear intramyocardial late enhancement
was present in the basal wall of the LV,
showing nonischemic pattern with sparing of
the subendocardium (Figure 3).

INVESTIGATIONS

N-terminal pro-brain natriuretic peptide (BNP) level

was 27 pg/ml (normal <450 pg/ml). Troponin levels
were 6.5 ng/l (normal <14.0 ng/l). Eosinophils were
low 17/mm? (normal 100 to 400/mm?3). The results of
the rest of blood chemistry and thyroid function tests
were normal. Echocardiography showed akinesia of

the inferior and inferoseptal wall regions with aneu-
rysms and trabecular abnormalities (Figure 4). A 24-h
ECG Holter monitor was performed, without ven-
tricular events or conduction defect.
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MANAGEMENT

Aspirin and proton pump inhibitor were started af-
ter the diagnosis. Because of this very rare diag-
nosis, the patient was referred to the Reference
Centre for Rare Cardiac Diseases in Pitié-Salpétriére
Hospital in Paris, France. Familial cardiac screening
found no other relatives suspected to have cardio-
myopathy or who experienced sudden death. His
father, a 61-year-old man, was followed for ischemic
cardiopathy. The echocardiography did not find any
aspect of the saw-tooth cardiomyopathy; his mother
died of suicide at the age of 30 years. He has 2
children who will benefit from a systematic echo-
cardiographic examination. The patient’s family is
originated from Portugal; parents are not
consanguineous.

We performed genetic analysis by sequencing a
large panel of 71 genes (including titin, exonic, and
flanking region + 20 bp, Roche NimbleGen capture
probes, sequencing on Miseq [Illumina, San Diego,
California]), commonly associated with various car-
diomyopathies (1). No pathogenic variant was found
according to American College of Medical Genetics
(ACMG) criteria adapted to the cardiomyopathy
context.

FIGURE 1 12-Lead Electrocardiogram Showing a Left-Posterior Fascicular Block
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End-diastole

FIGURE 2 Cardiac Magnetic Resonance: End-Diastolic and End-Systolic Still Frames

End-systole

Still frames extracted from steady-state free-precession cine cardiac magnetic resonance in the long-axis 2-, 3-, and 4-chamber views,
showing particular protrusion of muscular bridges in the left ventricle mimicking saw-tooth like projections (arrows).

DISCUSSION

Saw-tooth cardiomyopathy is a very rare disease that
was initially falsely reported as a variant of LVNC
(2-5). Only 3 cases are reported in the literature with
this specific entity (2-4). They report the presence of
septal dysplasia and muscular bridges between the
inferior and lateral walls. These myocardial features
are very different from LVNC, and, in none of these
cases, were LVNC criteria met.

Even though saw-tooth cardiomyopathy has been
described in adults, the first case reported 10 years
ago by Davlouros et al. (2), was in a 2-month-old

infant, suggesting a very early and probably prenatal
development similar to LVNC.

Our case is the first to report on genetic testing
and familial investigations. We did not identify any
pathogenic mutation in the regions analyzed, even
though a large panel of genes was studied,
including all genes known as responsible for LVNC
(1). This result may suggest a specific genetic cause
outside the genes usually related to LVNC and may
therefore suggest the search for a new gene asso-
ciated with cardiomyopathies through exome or
genome sequencing. On the other hand, it may
also suggest a nongenetic cause, in agreement with
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FIGURE 3 Cardiac Magnetic Resonance: Still Frames of the Left Ventricle

Still frames extracted from 3-dimensional inversion recovery gradient echo sequences in the 2-chamber, short-axis, and 4-chamber views showing mild intramyocardial
and subepicardial late enhancement 10 min after injection of 0.1 mM of gadolinium chelates (arrows).

the absence of family history, but neither the
negative genetic result nor the family history can
exclude a genetic basis. Indeed, in LVNC, mutations
are found in only 43% of the patients in our
cohort (1).

Our patient in this case had few symptoms and did
not develop major cardiac complications, but the
follow-up is still limited (25 months without clinical
event since the initial diagnosis by magnetic

FIGURE 4 Echocardiographic Images

End-diastolic apical 4-chamber view showing muscular protrusions in the left cavity
(arrows).

resonance imaging). In the literature, 1 patient had
experienced heart failure at 1 month of age (4), and
the patient in the first case reported by Davlouros
et al. (2) had high BNP levels, which could suggest
myocardial dysfunction. No thromboembolic events
occurred. Electric abnormalities, such as conductive
disorders, are also described in a previous
case (3). Arrhythmic events—such as premature
ventricular complex, ventricular tachycardia, or
sudden death—were not reported and need to be
investigated. Clinical series are not available, and
one therefore cannot stratify the risk and prevent
complications that are common for other cardio-
myopathies such as heart failure or arrhythmic and
thromboembolic events.

We report the clinical presentation, imaging fea-
tures, and genetic analysis of a saw-tooth cardio-
myopathy, which should not be confused with
LVNC. We did not identify any pathogenic mutation
in a large panel of genes known to be responsible
for various cardiomyopathies, suggesting a specific
genetic cause outside the cardiomyopathy genes,
even though we cannot exclude a nongenetic
cause.
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ﬂ APPENDIX For supplemental
videos, please see the online version of this
paper.
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