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Cardiac magnetic resonance imaging (MRI) is an essential tool for the

study of hypertrophic cardiomyopathies (HCM) and for di�erentiating HCM

from conditions with increased ventricular wall thickness, such as cardiac

storage diseases. Although cardiac MRI is already used for the diagnosis and

characterization of some forms of storage diseases involving the myocardium,

it has not yet been used to study myocardial involvement in neuronal ceroid

lipofuscinosis (NCL). Here, we describe comprehensive cardiac MRI findings

in a patient with the CLN3 form of NCL showing basal inferior interventricular

septal hypertrophy with maintained indexed LV mass within reference values

and low T1-native values. MRI findings support a finding of abnormal storage

material within the myocardium in CLN3 disease. We recommend the possible

routine use of cardiac MRI for early diagnosis of cardiac involvement in CLN3

disease (also termed juvenile NCL) and to monitor the e�ects of emerging

CLN3 therapies on the myocardium as well.

KEYWORDS
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Introduction

Cardiac magnetic resonance imaging (MRI) is an essential tool for studying

hypertrophic cardiomyopathies (HCM) and to differentiate HCM from conditions

presenting with an increase in ventricular wall thickness, such as cardiac deposit diseases

(1). Late gadolinium enhancement (LGE) represents the standard for non-invasive

imaging of replacement fibrosis (2). Additionally, native T1 mapping without contrast

administration improves our diagnostic power also in subjects with contraindications

to gadolinium (3). Briefly, high values of native T1 can be obtained in the presence

of myocardial fibrosis and edema (4), while low values can be a consequence of

the accumulation of iron or fat (4). Cardiac MRI is also used in the diagnosis

of Anderson-Fabry disease (AFD) cardiomyopathy, a lysosomal storage disease

(LSD) characterized by intracellular accumulation of glycosphingolipids (5). Cardiac

involvement in AFD includes left ventricle (LV) hypertrophy, valvular thickening, and
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FIGURE 3

Segmental and global low native T1 mapping at MOLLI images. On the bottom right square, AHA segmentation with T1 native values of each

segment. Areas of low native T1 are highlighted in blue.

of CLN3 disease, even before life-threatening events, such as

advanced conduction disturbances. It is tempting to suggest the

routine use of cardiac MRI for the early diagnosis of cardiac

involvement in CLN3 disease and to monitor the effects of

emerging therapies for CLN3 disease on themyocardium as well.

However, it should be noted that a limitation in the routine

use of cardiac MRI in CLN3 may be the need for sedation in

pediatric patients or patients with advanced dementia.

It should be noted that our patient’s genotype does not

include themore frequent 1 kb founder deletion, which accounts

for approximately 90% of the affected alleles in CLN3 patients

(74% homozygous and 22% heterozygous) (17, 18) and leads

to the formation of a protein lacking exons 7 and 8, located

in the second of the four luminal loops of the protein (19).

On the contrary, our patient has an unusual CLN3 genotype

with a deletion (c.558_559delAG) in exon 8 and a splice-

site mutation (c.461-1G > C) upstream exon 7 of the CLN3

gene. Both mutations present in our patient have already been

described; the 2bp deletion results in a frameshift at the protein

level (p.Gly187Aspfs∗48) (17), while the second is a mutation

in intron 6 that is predicted to result in defective splicing

(17). Many compound heterozygous mutations, including the

one described here, fall within the same loop involved by 1 kb

deletion, suggesting that this domain is critical for protein
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FIGURE 4

Late gadolinium enhancement (LGE) images without hyperintense myocardial areas at the left ventricle.

structure and function (17). Although milder phenotypes with

slower progression have been observed, like some missense

mutations (19), genotype–phenotype correlation is not well

understood, neither regarding the severity of the clinical

phenotype (19) nor regarding cardiac involvement. In this

regard, one study established that genotype does not predict the

severity of behavioral phenotype in CLN3 disease (20). Although

there is a need to study cardiac MRI features even in patients

with the more frequent 1 kb deletion, it is worth noting that one

of the largest studies on cardiac involvement in CLN3 disease

showed a high frequency of cardiac ventricular hypertrophy in

their 3rd decade of life (11), a finding also confirmed in another

cohort of CLN3 patients (9), suggesting that our findings are not

attributable to our patient-specific mutation.

Furthermore, our patient obtained subjective benefits from

the administration of Trehalose–a sugar being tested in several

neurodegenerative diseases, such as NCLs (ClinicalTrials.gov.

Available online: https://clinicaltrials.gov/ct2/results?cond=

trehalose&term=&cntry=&state=&city=&dist=; accessed 19

June 2022) for its neuroprotective actions (21) and its ability

to stimulate autophagy (22). In fact, an alteration of the

autophagy-lysosome system has been found in many of these

conditions. This is also the case with CLN3 disease. Research

in various model organisms has highlighted the importance

of CLN3 protein function in autophagy, indicating that it

influences the expression and activity of lysosomal enzymes

and modulates vesicular trafficking and autophagic degradation

(23). It is not known whether Trehalose administration may

also have a benefit on cardiac function. However, a new MRI

study on treated patients is warranted to define any positive

effects on the heart as well.

In the present study, cardiac biomarkers were not

assessed when cardiac imaging was performed. Troponin

and NTproBNP are suggestive of infiltration in subjects with

suspected disease and normal left ventricular ejection fraction

(LVEF). When cardiac abnormalities are detected by imaging

techniques (either ultrasounds or cardiac MRI), their role

becomes relevant during follow-up, to assess the progression of

the disease and the possible effect of treatment.

Being a case report, the results are limited to a single

case with an unusual genotype, thus firm conclusions

cannot be drawn. Presentation of cardiac MRI results on

a single patient and the absence of a baseline cardiac MRI

examination are the main weak points, though the study

brings original information worth exploring further. The

strength is that, to our best knowledge, this is the first

study of NCL-associated heart disease by cardiac MRI.
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