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the role of native T1 mapping in Anderson-Fabry disease
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Abstract

We presented a case of a 49-year-old presenting with atypical chest pain and hypertrophic phenotype cardiomyopathy without coro-
nary artery disease. At cardiac magnetic resonance (CMR), the left ventricle was of normal volumes and preserved global ejection
fraction with asymmetric wall hypertrophy. The evaluation of native myocardial T1 has been calculated at an average global value of
924 ms, compatible with hypertrophic phenotype cardiomyopathy with reduced native T1 values as observed in Anderson-Fabry dis-
ease. The genetic analysis confirmed the Anderson-Fabry disease with a mutation in the exon 5 of the GLA gene, revealing the muta-
tion ¢.644 A>G. This case report demonstrated that the images obtained in CMR and the analysis of the T1 native mapping, compared
with the normal values obtained in the Center, may be considered a gatekeeper in the diagnostic assessment, avoiding redundant

examinations, and reducing costs, and radiological exposure.
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Case Report

This is the case of a 49-year-old man, presenting with atypical
chest pain and hypertrophic phenotype cardiomyopathy without
coronary artery disease at coronary computed tomography. The
12-lead electrocardiogram showed a sinus rhythm with hypertro-
phy of the left ventricle. At cardiac magnetic resonance (CMR),
the left ventricle was of normal volumes and preserved global
ejection fraction (64%). Asymmetric wall hypertrophy located in
the septum, with a maximum thickness of 18 mm in the basal infe-
rior septum, and 16 mm in the basal anterior septum, emerged.
The parametric acquisitions for the evaluation of native myocar-
dial T1 have been calculated an average global value of 924 ms
(clearly reduced), with lower values on the basal septum equal to
886 ms and an extracellular volume (ECV) of 19.4% (slightly
reduced) (normal values in our Center: T1 990+42 ms ; ECV
26+3%). The parametric acquisitions for the evaluation of native
myocardial T2 (not shown) showed a value equal to 46-47 ms
(normal). Late acquisitions after administration of gadolinium
contrast revealed minimal and very low intensity intramyocardial
fibrosis in the basal inferior septum and mid-basal posterior junc-
tional area. The MR picture is compatible with hypertrophic phe-
notype cardiomyopathy with reduced native T1 and ECV values
as observed in Anderson-Fabry disease (AFD) (Figure 1).

After cardiac magnetic resonance imaging, in order to dis-
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criminate the doubt of an infiltrative cardiomyopathy in AFD, a
genetic study with enzymatic assessment has been performed. The
value of enzymatic activity of a-galactosidase A proved to be 1.3
nmoli/mL/h (normal value >3 nmoli/mL/h). In the exon 5 of the
GLA gene, the mutation c.644 A>G was revealed, determining the
substitution from asparagine to serine aminoacid (p.N2158S). The
ferric profile of the patient as well as the ferritin resulted normal,
so a diagnosis of AFD was performed. A specific therapy with
migalastat (123 mg once daily on alternate days) has been started
after the diagnosis.

Discussion

AFD is classified as an X-linked storage disorder caused by
the abnormal activity of a lysosomal enzyme called o-galactosi-
dase A. The accumulation of glycosphingolipids in several tissues
is the pathological characteristic that generates different disease
phenotypes according to the extent and severity of the involved
organ [1,2]. In fact, renal failure, cardiomyopathy, as well as
peripheral and central nervous system involvement are the main
causes of morbidity in these patients [3]. Cardiomyopathy is the
leading cause of death in AFD, accounting for 38% of all-cause
mortality [1].

CMR represents the predominant non-invasive and multipara-
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Figure 1. Cardiac magnetic resonance images with native T1 mapping. The yellow arrow indicates intramiocardial fibrosis.

metric imaging modality for the assessment of cardiac involve-
ment. Tissue characterization with late gadolinium enhancement
(LGE) has become the gold standard for highlighting focal
myocardial fibrosis or scar, giving information about the underly-
ing pathophysiology, prognosis, and response to treatment.
However, the qualitative interpretation of LGE requires regional
relative differences in the signal intensity between normal and
abnormal myocardium and is unable to detect diffuse myocardial
disease. CMR parametric mapping has overcome this limitation,
allowing absolute quantification of myocardial changes at both the
intracellular/extracellular levels. T1 and T2 mapping permit both
visualization and quantification of the disease process, independ-
ently of whether the myocardial disease is focal or diffuse, and
may help in the diagnosis of glycosphingolipid accumulation [4-6].
In particular, T1 mapping measures the longitudinal or spin-lattice
relaxation time of the myocardium without administration of a
contrast agent, which is determined by how rapidly protons re-
equilibrate their spins after being excited by a radiofrequency
pulse. Currently used T1 mapping methods acquire a set of non-
segmented raw images within separate cardiac cycles of a single
breath-hold. As a result, the acquisition duration for each raw
image is limited to approximately 200 ms within the cardiac cycle,
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which limits the spatial resolution that can be achieved. The are
two most important biological causes to explain an increase in
native T1: 1) edema (increase of tissue water in e.g., acute infarc-
tion or inflammation) or ii) increase of interstitial space (e.g.,
fibrosis of infarction (scar) or cardiomyopathy, and in amyloid
deposition). If a reduction of native T1 values occurs, the two pos-
sible explanations are: lipid overload (e.g., AFD, lipomatous meta-
plasia in chronic myocardial infarction) or iron overload.

We report a case in which the prominent septal hypertrophy is
not associated with marked fibrosis and/or localized in the basal
inferolateral wall, typical of Anderson-Fabry cardiomyopathy [7].
Just the reduced native T1, in the absence of areas of pseudonor-
malized or increased T1 indicative of possible focal fibrosis, guid-
ed the diagnostic suspicion, directing the subsequent genetic
research.

Conclusions

This case report demonstrated that the images obtained in
CMR and the analysis of the T1 native mapping, compared with
the normal values obtained in the Center, may be considered as a

OPEN 8 ACCESS



Case Report

gatekeeper in the diagnostic assessment, avoiding redundant 4. Haaf P, Garg P, Messroghli DR, et al. Cardiac T1 mapping and

examinations, reducing costs, and radiological exposure. extracellular volume (ECV) in clinical practice: a comphren-
sive review. J Cardiovasc Megn Reson 2016;18:89.

5. Sado DM, White SK, Piechnik SK, et al. Identification and

References assessment of Anderson-Fabry disease by cardiovascular mag-
netic resonance noncontrast myocardial T1 mapping. Circ
Cardiovasc Imaging 2013;6:392-8.

6. Esposito R, Santoro C, Mandoli GE, et al. Cardiac imaging in

1. Desnick RJ, Ioannou YA, Eng CM. a-galactosidase a deficien-
cy: fabry disease. In: Scriver CR, Beaudet AL, Sly WS, Valle
D, eds. The metabolic and molecular bases of inherited dis-

case, 8th ed. McGraw Hill: New York, NY, USA, 2001; pp. Anderson-Fabry disease: past, present and future. J Clin Med
3733-74. 2012;10:1994.
2. Clarke JT. Narrative review: Fabry disease. Ann Intern Med 7. Deva DP, Hanneman K, Li Q, et al. Cardiovascular magnetic
2007;146:425-33. resonance demonstration of the spectrum of morphological
3. Pisani A, Visciano B, Imbriaco M, et al. The kidney in Fabry’s phenotypes and patterns of myocardial scarring in Anderson-
disease. Clin Genet 2014;86:301-9. fabry disease. J Cardiovasc Magn Reson 2016;18:14

Received: 7 October 2024; Accepted: 17 October 2024; Early view: 23 December 2024.

Contributions: all the authors made a substantial intellectual contribution, read and approved the final version of the manuscript, and agreed to be
accountable for all aspects of the work.

Conflict of interest: the authors declare no potential conflict of interest.

Ethics approval and consent to participate: no ethical committee approval was required for this case report by the Department, because this article does
not contain any studies with human participants or animals. Informed consent was obtained from the patient included in this study.

Patient consent for publication: the patient object of this case report provided informed written consent prior to study enrolment.

Availability of data and materials: all data underlying the findings are fully available.

Funding: none.

Publisher s note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not

guaranteed or endorsed by the publisher.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

@ [Monaldi Archives for Chest Disease 2025; 95:3214] OPEN 8ACCESS



