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SERMENT D'HIPPOCRATE

« Au moment d’étre admise a exercer la médecine, je promets et je jure d’étre fidéle aux lois de
I'honneur et de la probité. Mon premier souci sera de rétablir, de préserver ou de promouvoir la
santé dans tous ses éléments, physiques et mentaux, individuels et sociaux. Je respecterai toutes
les personnes, leur autonomie et leur volonté, sans aucune discrimination selon leur état ou leurs
convictions. J'interviendrai pour les protéger si elles sont affaiblies, vulnérables ou menacées
dans leur intégrité ou leur dignité. Méme sous la contrainte, je ne ferai pas usage de mes
connaissances contre les lois de I'humanité. Jinformerai les patients des décisions envisagées,
de leurs raisons et de leurs conséquences. Je ne tromperai jamais leur confiance et n’exploiterai
pas le pouvoir hérité des circonstances pour forcer les consciences. Je donnerai mes soins a
l'indigent et a quiconque me les demandera. Je ne me laisserai pas influencer par la soif du gain
ou la recherche de la gloire.

Admise dans l'intimité des personnes, je tairai les secrets qui me seront confiés. Regue a
l'intérieur des maisons, je respecterai les secrets des foyers et ma conduite ne servira pas a
corrompre les meeurs. Je ferai tout pour soulager les souffrances. Je ne prolongerai pas
abusivement les agonies. Je ne provoquerai jamais la mort délibérément.

Je préserverai l'indépendance nécessaire a I'accomplissement de ma mission. Je n’entreprendrai
rien qui dépasse mes compétences. Je les entretiendrai et les perfectionnerai pour assurer au
mieux les services qui me seront demandés.

J'apporterai mon aide a mes confreres ainsi qu’a leurs familles dans I'adversité. Que les hommes
et mes confreres m‘accordent leur estime si je suis fidéle a mes promesses ; que je sois

déshonorée et méprisée si j'y manque ».
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Monsieur le Professeur Fabrice Prunier,
Vous me faites I'nonneur de présider cette thése.
Pour votre accompagnement et vos enseignements empreints de bienveillance au long de ces quatre
années, je vous exprime mon profond respect et ma plus sincére gratitude. Votre intelligence raisonnée
continuera d'étre pour moi une source d'inspiration.

Monsieur le Docteur Sylvain Grall,
Tu me fais I'honneur de juger ce travail.
Tes conseils sages, précieux et avisés ont été d'une aide inestimable pour ma formation et je te suis
extrémement reconnaissante pour ta patience, ta gentillesse et ta disponibilité.

Monsieur le Professeur Serge Willoteaux,
Vous me faites I'honneur de juger ce travail.
Pour votre partage de connaissance et votre expertise, je vous exprime ma sincére reconnaissance.

Monsieur le Professeur Loic Biére,

Travailler avec toi sur ce projet a été une expérience des plus enrichissantes, rendue d'autant plus
mémorable par ton esprit subtil et la qualité de tes enseignements. Je te suis infiniment reconnaissante
pour ta pédagogie et ta disponibilité tant pour ce travail que tout au long de ces quatre années. Sois
assuré de ma profonde estime.

Monsieur le Professeur Alain Furber,
Vous me faites I'honneur de juger ce travail,
Vous m'avez accueillie dans votre service, et je tiens a vous exprimer ma sincére gratitude pour vos
enseignements dont j'ai eu la chance de bénéficier tout au long de ces quatre années.
Veuillez trouver ici I'expression de mon profond respect.



A ceux qui ont participé a ma formation,

Au Dr Lamour, La poire, La Vache, Lise merci de vos conseils avisés, mention particuliére a vos pointes
d'humour qui illuminent nos journées. Merci a toi Gabriel pour ta disponibilité et les innombrables
relectures d’'ETT.

Au Dr Lepage pour ta justesse et cette rigueur inspirante. Au Dr Rouleau pour cette éternelle
bienveillance et patience.

Au Dr AbiKhalil, Dr Camarzana, Dr Delepine, Dr Benard, Dr Ben Kilani pour leur accompagnement
et leurs enseignements tout au long de ma formation.

A I'ensemble de I'équipe paramédicale de cardiologie du CHU, pour leur bonne humeur et leur énergie.

A mes co-internes de cardiologie et de réanimation, et plus particulierement a Le Guily et au variant
Mayottais, a Marine et Emma pour ce semestre en réanimation, a Alice pour ce semestre Lavallois, a
Nassim, Bacconnais, Ivana, Anicet, Garance, Delphine et tous les autres, j'ai été ravie d’apprendre a vos
cOtés.

A ma mere, le premier étre de ma vie. Tu nous as donné la vie et consacré la tienne. Si la dévotion avait
un visage, il serait le tien. Merci de nous avoir toujours écoutés et d'avoir la solution a tous nos problémes,
quoi que ca te colite. Merci d'avoir incarné I'exemple de cette femme parfaite : femme d'affaires accomplie
et maman modéle. J'espére un jour étre ta digne héritiére.

A mon pére, 3 ta montre sans laquelle je ne serais pas 1a aujourd'hui. Tu m'auras appris que la vie ne se
joue certainement pas a la chance (RIP les lotos du vendredi soir), mais a la détermination. Je mesure la
chance que j'ai d'avoir un pére comme toi, présent, rassurant et dréle a ta maniére. Ton dévouement
envers tes patients et ta modération sont pour moi un modéle.

Merci pour ce début de vie si heureux, je ne le dois qu'a vous. Merci d'avoir fait de nous cette famille si
unie, que j'aimerais voir plus souvent.

A mes quatre grands-parents, Dominique et Christine, pour nous avoir gatés, gardés, nourris
(gavés ?), logés, et tant chéris. Vous avez bati les fondements de cette famille que j'aime tant.

A toi, Grand-mére, ton Lenou espere avoir hérité d'au moins un quart de ta force de caractére. Merci a
Grand-pére pour les deux euros du début de ma fortune, a Mamie pour avoir pris soin de tout le monde
et maintenant de Papi.

A ma sceur, Virginie, tu as rempli a la perfection tous tes roles de grande sceur et plus encore. Tu m'as
précédé dans toutes les étapes de la vie en plagant la barre bien haut (mais tu sais ce qu'on dit, I'éléve
dépasse parfois le maitre). Merci d'avoir toujours été |a, de la cour de récréation a la fac de médecine, j'ai
toujours pu et su compter sur toi. Merci de m'avoir initié a la vente ambulante de Carambars, de m'avoir
protégée au PNA, de m'avoir accueillie dans le studio, d'avoir éteint mes réveils, merci pour ces si
nombreux fous rires et ces confidences qui font de toi probablement la personne qui me connait le mieux.

A Thibaud, pour tes considérations nobles et pures, je ne me lasse pas d'entendre ton point de vue. Merci
de purifier I'esprit de ma sceur (bon courage).

A mon frére, Geoffrey, Oie, mon premier compagnon de route. Merci de m'avoir toujours protégée avec
cette simplicité et cette droiture qui te caractérisent si bien. Tu as rendu notre enfance tellement plus
légére et celle de nos nounours tellement plus sombres.

A ma belle-sceur, Faustine, Turkey, pour ton grain de folie minutieusement compatible avec celui de mon
frére, merci d'avoir fait de moi la plus heureuse des tatas.

A Charlie, merci d'étre entré dans nos vies.

A vous, Antoine et Carole,  cette triloc hors du commun, riche de nos trois caractéres. Il va sans dire
que je n'aurais pas traversé ces 4 années sans votre soutien. A toi, Antoine, merci de ce que tu es, de tes
attentions quotidiennes, de nous avoir nourris pendant 4 ans, de nous rassembler encore et toujours. A
toi, Carole, cette fille extraordinaire (je ne me lasse pas de reprendre tes expressions), a qui je peux tout
dire et qui me comprend si bien, tu es comme une seconde sceur. Merci pour toutes ces soirées, ces repas
partagés, ces jeux du frigo, ces calendriers de I'avent jusque Paques, ces expériences sociales, ces sorties
a la déchéterie. On a grandi ensemble et je suis fiére de notre chemin parcouru. J'ai trouvé en vous une
nouvelle famille, et j'ai hate qu’on écrive la suite de I'histoire ensemble.



A mes amis d'Amiens sans qui I'externat aurait été bien fade dans cette ville qu'on a tant aimé détester.
A mes Fragilettes, au remake de 4 filles et un legging, a ces innombrables soirées, de Malaga a Ibiza. A
toi Guilou, le premier maillon d'une amitié de plus de 10 ans, ta singularité et ta pureté d'ame font de toi
une fille unique. A toi Gigi, a qui je confierai ma vie autant que ma propre mere. A toi Manon, ce grain
de folie a tout moment ne cessera jamais de me surprendre. A toi Inés, a ton amitié sans borne, et ta
force de caractere désormais légendaire. A toi Xavier pour nous avoir inspiré ce groupe et nous faire tant
rire. A toi Loulou, pour ta tolérance et ta sagesse indispensable a ce groupe. A toi Aruth merci de veiller
a toujours réunir cette petite famille de Fragile !

A ma Domi, a ton oreille attentive et a tes belles valeurs, je suis fiere de ce que tu es et de te compter
parmi mes amies. A ma Clo, pour ces fous rires passés et cette amitié qui dure malgré la distance.

A tous mes amis rencontrés a Angers : Lucien, Gabi, Isma, Hugo, Paul & Paul, Clara et Nico pour
ces moments simples et heureux.

A toi, I'nomme qui partage ma vie et remplit mes pensées, a ton soutien sans faille, a ton esprit vif qui
m'aura tant inspirée et portée. Tu auras comblé ces sept derniéres années d'un bonheur simple et sain :
celui d'étre soi-méme et d'étre aimé. J'aime notre vie, aussi atypique soit-elle, cette aventure qui ne
saurait s'écrire sans toi.



Liste des abréviations

CMR
DCM
EF
ECV
FLASH
HNDC
IQR
LA
LBBB
LGE
LV
LVEDV
LVEF
LVRI
MOLLI
PSIR
MACE
NYHA
RV

Cardiovascular magnetic resonance
Dilated cardiomyopathies
Ejection fraction

Extra cellular volume

Low angle shot sequence
Hypokinetic non dilated cardiopathy
Interquartile

Left atrium

Left bundle branch block

Late gadolinium enhancement

Left ventricle

Left ventricle end diastolic volume
Left ventricle ejection fraction

Left ventricle

Modified Look-Locker inversion recovery sequence
Phase-sensitive inversion recovery images

Major cardiac event
New York Heart Association score
Right ventricle
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RESUME

Contexte : L'imagerie par résonance magnétique cardiaque (IRM) est devenue indispensable
pour |'évaluation précise des volumes et des fonctions ventriculaires des patients atteints d’'une
cardiomyopathie dilatée (CMD) et s'est avérée étre un outil prometteur de pronostication grace
aux récentes techniques de caractérisation tissulaire. Néanmoins a ce jour, il existe un manque
de données concernant la comparaison des phénotypes IRM selon les sous-groupes

étiologiques de la CMD.

Objectif : L'objectif de cette étude rétrospective était de décrire les différentes caractéristiques
IRM, dans I'hnypothése de trouver des différences phénotypiques selon les sous-groupes

d'étiologie.

Méthodes et résultats : Entre juin 2019 et juillet 2023, 92 patients atteints de
cardiomyopathies dilatées induites (CMD arythmique n= 23 ; CMD éthylique n= 34 ; CMD
chimiothérapie induite n = 17 ; CMD familiale n =14 ; CMD inflammatoire n=10) ont été
phénotypés par IRM. La FEVG moyenne était de 30,9 + 10,8 %, le rehaussement tardif (LGE)
était présent chez 81,5 % des patients, et une élévation du T1 mapping était constatée chez
39% des patients ce qui était associé a un remodelage inverse avec une dilatation cavitaire du
ventricule gauche plus importante.

L'analyse des volumes et fonctions, n'a pas permis de retrouver de différence significative
selon les sous-groupes d'étiologies. Les séquences de caractérisation tissulaire tel que le LGE
était peu discriminant en dehors d’une localisation presque exclusivement intra myocardique
du LGE des CMD éthyliques. En revanche, nous avons mis en évidence une élévation plus

importante du T1 mapping dans le groupe CMD éthylique et/ou chimiothérapie induite.



Conclusion : Les caractéristiques volumétriques, des fonctions systoliques et du LGE ne
different pas selon les sous-groupes étiologiques. Seul le T1 mapping semble distinguer les

CMD par cardiotoxicité des autres.



INTRODUCTION

Dilated cardiomyopathies (DCM) were initially estimated to be 36 cases per 100 000 of the
Western population (1,2) but the reported prevalence has risen and it is now estimated to be
as common as hypertrophic cardiomyopathy, affecting approximately 1 in 250 to 1 in 500
individuals (3).

Although the long-term prognosis progressively improved over the past decades (4), it
represents an important cause of heart failure. It is a heterogeneous group of myocardial
diseases secondary to various pathophysiology including genetic, toxic, arrythmia-induced or
even inflammatory conditions.

Cardiovascular Magnetic Resonance (CMR) is considered the gold standard for ventricular
volume and function determination. Furthermore, CMR tissue-based characterization, such as
late gadolinium enhancement (LGE) imaging and T1/T2 mapping allows differential diagnostic
between ischaemic and non-ischaemic heart disease and is becoming increasingly recognized
as a valuable method for predicting outcomes related to DCM (5,6).

Our approach lies in the suspected differences in pathophysiology according to various
aetiologies: for instance a certain role of apoptosis and atrophy for chemotherapy induced DCM
(7), or oedema led by autoimmunity induced by a viral antigen in inflammatory
cardiomyopathy (8). Arrythmia-induced cardiomyopathy have also demonstrated an abnormal
Calcium homeostasis thought to be responsible for contractile dysfunction with milder fibrosis
after sinus rythm restore (9). In cases of alcoholic cardiomyopathy, the metabolism of primary
alcohol metabolite, acetaldehyde, may occur changes in mitochondrial function, an increase in
apoptosis, changes in lipid energy metabolism and protein synthesis, elevated oxidative stress

levels, and activation of the renin-angiotensin and sympathetic nervous systems(10).



However, the extent to which CMR can determine a specific aetiology of DCM remains largely
unexplored.

Indeed some studies have outlined CMR characteristics in relation to a particular cause when
compared to idiopathic DCM, but they exhibited conflicting results (11). Distinctive
characteristics are currently being identified that match a specific mutation in familial DCM(12).
The aim of the present analysis was to describe the CMR features in a cohort of DCM patients,

in the hypothesis of finding significant phenotypic differences based on aetiologies.



METHODS

1. Study population

All patients who underwent CMR for non-ischaemic DCM at the University Hospital of Angers
from June 2019 to July 2023 were eligible for inclusion.
DCM was defined as left ventricular ejection fraction (LVEF) <50%, with LV dilatation defined
by a left ventricular end diastolic diameter over 58 mm in males and 52mm in females by
echocardiography or a volume over 100ml/m?2 in men and 90ml/m? in women by CMR (13,14);
hypokinetic Non Dilated Cardiomyopathies (HNDC) was defined by left ventricle (LV) or
biventricular global systolic dysfunction (LVEF <45%) without dilatation. Both diagnoses of
DCM and HNDC required the absence of abnormal loading conditions (history of blood pressure
> 160/100 mmHg, significant valvular disease) or coronary artery disease sufficient to cause
global systolic impairment.
All patients underwent either coronary artery catheterization or a coronary computed
tomography scan to exclude significant coronary artery disease defined as obstruction >50%
of a major coronary artery branch.
Patients with trans- mural LGE but no history of coronary artery disease or myocardial
infarction were included if the imaging phenotype including LGE distribution was not coherent
with an ischemic injury in a specific coronary artery territory.
Each aetiology was defined according to their treating cardiologist appreciation and reviewed
by the investigator according to the patient’s medical records blinded of CMR results.
The following criteria were used to define the aetiology :

Alcohol-induced cardiomyopathy was defined in the presence of severe chronic

alcohol intake (>80 g/day for more than 5 years, regardless of the type of spirit)



Chemotherapy induced cardiomyopathy defined as the occurrence of DCM in
relation with a history of sufficient dose of cardiotoxic chemotherapy (15).
Arrythmia-induced cardiomyopathy was defined in patients with mean heart rate
>100 beats/min, atrial fibrillation, or premature ventricular contractions burden more
than 10% (16) or LBBB (left bundle branch block) induced if LVEF was normalized after
resynchronisation therapy.
Familial dilated cardiomyopathy if one or more first- or second-degree relatives
have DCM, or a first-degree relative has autopsy proven DCM or suffered from a sudden
cardiac death at any age according to the latest recommendations (17).
Inflammatory cardiomyopathy was defined according to the 2018 Lake Louise
criteria (18).

The study was approved by the Comité de protection des personnes (2023-069) and local

ethics committee of the University Hospital of Angers.

2. CMR protocol

CMR were performed using 3 Tesla (Skyra, Siemens Erlangen, Germany) and 1.5 Tesla
(Avanto, Siemens Erlangen, Germany) scanners with 32-channel phased-array
cardiovascular coil.

The CMR protocol was as follows: first, cine CMR images were acquired as a contiguous stack
of short-axis planes covering the entire LV (slice thickness of 7 mm) and three long-axis
views (two-, three-, and four-chamber) using a steady-state free precession sequence. LGE
imaging (combining magnitude and phase-sensitive inversion recovery images) was
performed 10 to 12 min after administration of gadolinium contrast (0.5 mmol/kg of
gadoteric acid), using a two-dimensional segmented inversion-recovery gradient-echo

sequence in identical views as cine CMR.



3 Tesla T1-mapping values were obtained after a motion corrected Modified Look-Locker
inversion recovery sequence (MOLLI), and repeated 15 min after gadolinium infusion in order
to compute extra-cellular volume (ECV).

3 Tesla T2-mapping was based on a motion corrected fast low-angle shot (FLASH) sequence.
Both mapping were acquired as a set of 3 short-axis planes (basal, mid-ventricular and

apical).

3. CMR analysis

CMR analyses were performed on purpose for the study by an investigator, blinded to all clinical
data and by the means of the Qmass Medis Suite (Medis, Leiden, The Nederland).

Ventricular volumes and left ventricular (LV) mass were determined by quantitative analysis
according to standard recommendations (13) and ejection fractions (EF) were then calculated.
Left ventricular remodelling index (LVRI) was calculated from LV mass divided by LV end
diastolic volume (LVEDV).

Left atrial (LA) volume was calculated from the following formula : 0.85 x (LA area in four-
chamber x LA area in two-chamber) / LA length in two-chamber. Quantitative measurements
were indexed to body surface area.

LV hypertrophy was defined as a segmental thickness superior of 11mm. Specific attention
was given to the presence of any crypt, hyper trabeculated pattern, endocavitary thrombus,
pleural and pericardial effusion.

The presence of LGE was determined visually after analysing both magnitude and phase-
sensitive inversion recovery (PSIR) sequences. LGE was stated only if it was seen on two
orthogonal planes. Corresponding cine CMR slices were confronted in order not to misdiagnose

ventricular trabeculations or epicardial fat with LGE. LGE was scored on a 17-segment basis,



and its distribution pattern was classified as (1) subendocardial, intramyocardial, subepicardial
or transmural, (2) as nodular or linear. More, presence of LGE on LV/RV insertion and papillary
muscles were considered as specific findings.

T1 and T2 native values were obtained after manual delineation of the endocardium and the
epicardium, with careful attention not to consider endocavitary blood pool and epicardial fat.
Native T1 and ECV values were given as the mean of the 3 short-axis planes to obtain an
overall mean value referred to as « global native T1 value » and « global ECV value ». Areas
with ischemic LGE were excluded (17). In the absence of established pathological reference
value, we divided our cohort into quartiles regarding native T1 value and ECV value. Quartile
#4 was considered as meeting the criteria for abnormal native T1 (greater than 1289ms) or
ECV (greater than 34.8%) and will henceforth be denoted as "abnormal T1" and "abnormal
ECV”.

T1, T2 and ECV values were available for 85, 23 and 36 patients, respectively.

4. Statistical analysis

Normally distributed continuous variables were expressed as mean £ SD, and non-normally
distributed continuous variables were presented as medians with interquartile range (IQR).
Comparisons between groups was performed by the means of either ANOVA and Student and
Mann-Whytney tests when necessary.

Categorical variables were expressed as counts with percentages and compared by means of
chi-square tests.

Statistics were used to compare patients (a) in regard of aetiology, (b) presence of a LBBB,

and (c) quartiles of indexed LV end diastolic volume.



RESULTS

5. Characteristic of the population

The overall study population consisted of 247 patients. 94 were excluded because no aetiology
was identified, 48 were ischemia related, 7 didn’t meet the volumetric criteria for DCM or
HNDC, 2 already had a previous CMR, 6 others had specific cardiopathies (2 Takotsubo, 1 left
ventricular hyper trabeculation/non-compaction, 1 amyloidosis, 2 severe valvular heart
disease) (see figure 1).

The baseline characteristics of the population are summarized in Table 1.

The mean age was 54.4+12 years and 78.3% were males and were overrepresented in
alcoholic (97,1%) and arrythmia-induced (87%) cardiomyopathies.

Tobacco use was the most frequent cardiovascular risk factors (n=55, 60% of the population
study).

NYHA score over 3 was observed in 36 patients (40%) and tended to be lower in familial (23%
patients) and inflammatory DCM.

All patients received contemporary medical treatment according to ESC guidelines. That

included 21 patients (22.8%) under Sacubitril/valsartan and 19 (20.9%) under gliflozine.

6. CMR findings
6.1. Morphological findings

CMR revealed a LVEF of 30.9+10.8 %, and a left ventricular end-diastolic volume of 130+46
ml/m2. There was no difference between subgroups regarding the aetiology (see table II).
57% (n=62) of cohort presented a RV dysfunction (RVEF<40%) with a median right ventricular

function of 36[25;42]%, similarly between groups.



Each subgroup exhibited a reduced index of LVRI, with no difference between subgroups
(p=0.95).

LA was significantly larger in arrythmia induced cardiomyopathies patients (50.2+12.6 mL vs
40.3£16.9 mL, p= 0.011).

Hyper trabeculations, crypts, and hypertrophy remained rare features and did not differ

between the groups. There were no thrombi in this cohort.

6.2. Tissue characterization - LGE

LGE was present in 75 (81.5%) patients. There was no significant difference in between groups
(p=0.661).

When present, LGE was predominantly midwall (n=52; 56.5%), linear (n=40; 43.5%).
Chemotherapy induced DCM showed the most frequent subepicardial LGE (n=8; 47.1%)
significantly more than alcoholic DCM (n= 3, 9% ; p=0.02) (see table III).

Thirteen patients (14%) exhibited subendocardial LGE with 30% attributed to ischemic pattern.
Overall, the segments most frequently exhibiting LGE were the infero-septal segments #3 and
#9 whatever the aetiology (see figure 2 and 3).

Fifty two percent of the patients presented LGE at LV/RV insertion point.

6.3. Tissue characterization - Native T1

Median global native T1 value was 1240ms [1203; 1289].

Global native T1 value was significantly different according to aetiological subgroups (p
=0.049) : alcoholic cardiomyopathy showed the highest global native T1 value with 1266 +54
ms compared to familial cardiomyopathy with a global native T1 value of 1180£99.3ms (p =

0.009).



Patients with alcoholic cardiomyopathy showed a significantly higher rate of abnormal native
T1 values compared with familial cardiomyopathy; respectively 35.5% vs 7.14% (p = 0.047).
Alcoholic and inflammatory cardiomyopathy shared the same repartition of values (see figure
5).

Median global ECV was 31.3% [29.3; 34.8]. There was no significant difference for abnormal
ECV values among etiological subgroups (p=0.36).

Median T2 value was 35.7 ms [34.2; 39.0] and did not significantly differ according to aetiology

(p=0.61).

7. CMR findings according to LBBB or LV dilatation

Seventeen percent (n=16) presented a LBBB and 18% (n=17) were considered as HNDC.

We conducted analysis according to two subgroups of interest: the presence of LBBB and
quartiles of LV dilatation.

The presence of LBBB was correlated to more LGE (93.8% vs 67.1%; p= 0.032), with a mid-
wall and linear pattern (81.2% and 68.8%; p=0.06 and 0.049) and a greater end diastolic LV
volume (125+44.4mL vs 154£48mL; p=0.035) (see figure 6 and supplementary table VI).
The rate of abnormal native T1 values were not significantly different according to LBBB
presence (p=0.66) nor LVEF (p=0.18).

On the opposite, rate of LGE and abnormal native T1 was corelated to LV dilatation (p=0.012
and p=0.041) (see figure 7).



DISCUSSION AND CONCLUSION

Our study revealed DCM patients present global cardiac remodelling and a high amount of LGE
hypersignals, but no specific CMR pattern across aetiologies. Depressed LVEF and high rates
of LGE rather appeared to be related to the level of LV dilatation.

More interestingly, interstitial fibrosis as assessed by native T1 differed according to underlying

aetiologies, specifically when a cardiotoxic trigger was involved.

1. Volumes

We found no difference in LV volumes or LVEF between the aetiologies.

First, the limited number of patients in the present study so as others in the literature may
limit the power to observe hypothetical and tenuous differences (4,11). Second, there is more
and more evidence that aetiologies of such DCM phenotypes may overlap, even in the case of
triggered DCM such as alcohol-induced or chemotherapy-induced DCM. Indeed some genetic
inheritance may favour its occurrence and genetic testing may even be proposed to index
patients (17). In this respect, a panel of 40 genes have been identified in up to 40% of DCM
cases (19). Third, a large number of patients were not included in the analysis because they
were qualified as idiopathic, and per se figure out the difficulties to correctly characterize some
ambiguous clinical and paraclinical presentations.

Although CMR features was similar for LVEF and volumes, NYHA score was lower in familial
cardiomyopathy.

Finally, we feel comfortable to affirm the absence of morphometric differences between
aetiologies as further functional parameters did not vary. Indeed, not only were RVEF and RV
volumes moderately altered among all groups, but LA volume were also normal, except among

arrythmia-induced DCM (see table II). Conversely, LVRI was not different among the
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aetiologies, suggesting this parameter to be useful only to differentiate physiologic to

pathologic LV dilation (20).

2. LGE

In the same manner, the presence of replacement fibrosis as assessed by LGE in terms of rate
and distribution across segments did not show any difference among aetiologies (see figure 2
and 3). Only distribution within the myocardial layer showed a significant difference. Alcoholic
induced DCM exhibit an almost exclusively mid wall pattern compared to chemotherapy
induced showing significantly more LGE involving the subepicardial layer (p=0.02).

The LGE pattern observed in our study aligns with patterns previously documented in the
literature. Alcoholic induced DCM also has been described by LGE mid-wall septal location
compared to idiopathic DCM with a more lateral location (11). In a cohort of 81 cancer-survivor
patients who received anthracyclines, LGE was located mid-wall mostly in basal inferoseptal
segment whereas it was exclusively subepicardial and linear affecting the lateral wall in a
retrospective Trastuzumab induced DCM study(21,22). Familial LGE patterns are different
according to the monogenic mutation with mid-wall septal in Lamin A/C (LMNA) mutations
compared to a subepicardial ring like pattern in DSP/FLNC (Desmoplakin and Filamin C)
DCM(23,24).

One major finding of our study is that our patients presented high rates of LGE to an overall
81.5%. Older studies reported smaller rates of LGE among “non-ischemic” DCM with up to
25% to 50% non-ischaemic pattern LGE (mid-wall or subepicardial) and 0-5% ischaemic
pattern (25,26).

This difference can be partially attributed to the high sensitivity of latest generation 3 Tesla
CMR scanners, the use of Phase Sensitive Inversion Recovery reconstruction and to the

consideration of low intensity LGE (see figure 3). The assessment of mild enhancement was
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warranted if present in two orthogonal planes, and we conducted comparisons using cine
sequences to differentiate the trabeculations of the right ventricle and the sub-epicardial fat.
Our finding remains in line with LV replacement fibrosis described in anatomopathological
microscopic examination (73% of a 152 DCM cohort) (27).

More, there was an almost endemic presence of LV/RV junction LGE hyperenhancement - the
latter being often described among a broad set of cardiomyopathies and as a benign condition
(28). Interestingly, excluding those LGE lowered the overall rate of “regular” LGE to 71%.

In corollary, the prognostic impact of bright, intermediate, or low signal LGE hypersignal should
be further questioned in the set-up of DCM. Indeed, intermediate LGE or heterogenous LGE
were good predictors of ventricular tachycardia in hypertrophic cardiomyopathies, DCM and
mortality among ischemic heart disease (26). This phenomenon could be explained by the
presence of viable but distressed myocytes interspersed among small regions of scar tissue

(29).

3. Native T1

First, we observed that native T1 is more frequently increased in patients with larger
ventricular volumes (see table IV), with aetiologies being relatively evenly distributed among
CMR phenotypes.

In earlier studies, a robust association between measured T1 and ECV values with quantitative
histological measures of fibrosis has been established (30).

As in the ischemic cardiomyopathy model, the increase in native T1 time may be linked to
more pronounced interstitial fibrosis in the most functionally affected myocardium (31).

It is unclear whether this interstitial fibrosis is inherent to cardiomyopathy or secondary to
adverse remodeling due to neurohormonal pathway activation (which would require further

study).
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However, the aetiology of DCM also appeared to influence the elevation of native T1 values,
as a higher prevalence of abnormal native T1 was observed in patients with toxic-triggered
DCM. Indeed, alcoholic-induced and chemotherapy-induced cardiomyopathy showed a similar
repartition of values (see figure 5, Table IV) with a significantly larger prevalence of abnormal
native T1 values compared to familial DCM (p=0.047) and others. With more missing data,
ECV approaches the same tissue characterization.

Thus, this finding suggests that histological and cardiomyocytic involvement seem to be
associated to interstitial fibrosis in some aetiologies (in cases of toxic cardiomyopathy)
whereas, with an equivalent phenotypic functional impairment, there is no apparent
association with some cases of familial cardiomyopathy.

For instance, a previous study comparing CMR features according to monogenic mutation found
lower values of native T1 in Duchenne and Becker dystrophy due to fatty metaplasia compared
with other mutations (12).

Ultimately, the study of native T1 does not appear to be a sufficient parameter to classify
patients based on aetiology. Indeed we expect many overlap between the subgroups of
aetiologies as, first, previous findings described variation in low T1 values in healthy volunteers
(32), and second, even attempts to differentiate healthy athletes with hypertrophic
cardiomyopathy patients showed a large number of overlap (33).

The difference in fibrosis patterns, even when morphological changes remain unchanged,
should caution us against extrapolating results to non-ischemic DCM cases where the prognosis
was specified based on the native T1 values and ECV measurement in poorly or less

phenotyped individuals, and especially in cases with no identifiable cause (idiopathic DCM)(34).
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4. CMR in DCM for prognosis

Prior studies showed LGE and T1 mapping to have a stronger correlation with prognostic
implications rather than serving as a practical tool for etiological diagnosis.

Indeed, investigations on major cardiac events (MACE) have shown that the extent of LGE, its
proportion, the rise in native T1, and ECV measurements are linked to an increase in LVEDV
and clinical outcomes in ischemic cardiomyopathy, myocarditis and DCM(31,34,35). LGE has
consistently proven a powerful association with ventricular arrhythmias (VA) and sudden
cardiac death (SCD) (25), while ECV has recently emerged as a reliable predictor of heart
failure outcomes, maintaining its significance even in the absence of LGE (34).

More, while the proportion of LGE and abnormal native T1 values increased with LV dilatation
(see figure 7), it was not linked to a decrease in LVEF. This result invite us to differentiate the
prognostic outcome related to global cardiac remodelling (cavitary dilation) from the alteration
of LVEF. This explains why natives T1 values provides individually incremental prognostic

association to MACE over LVEF in many cardiac conditions (31,34).

Regarding the presence of LBBB, its prevalence was 17.4% yet was associated with a greater
LVEDV volume and more LGE but not with abnormal native T1 value nor decrease in LVEF.
This suggests that LV dilatation may be induced more by intraventricular asynchrony than by
adverse remodelling due to fibrosis. That said, there is poor chances that LGE may provide
incremental prognostic value considering its high prevalence in this subset of patients. In this
idea, ECG algorithm previously failed to demonstrate a prognostic impact of LBBB in VA or SCD
(24).

Our study did not document any clinical follow-up data pertaining to heart failure, mortality,
or ventricular arrhythmias. Further research is necessary to investigate the potential

associations with prognostic implications.
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CONCLUSION

Among a cohort of 92 DCM with multiple aetiologies and a head-to-head comparison in CMR
findings, there was no difference in routine CMR features such as function or volumes.
Tissue characterization appeared more discriminant between aetiologies and may be valuable

to assess underlying histologic alterations, notably those specific to cardiotoxic triggers.
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FIGURES

Figure 1. Flow chart

247 patients eligible

- 7 not DCM nor HNDC

- 48 ischemic cardiomyopathies
- 2 severe valvulopathies

- 1LV non compaction

- 1 amyloidosis

186 patients
94 idiopathics DCM

92 patients
included

DCM = dilated cardiomyopathy ; HNDC = hypokinetic non dilated cardiomyopathy
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Figure 3. Tissue characterization according to different aetiology
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ECV = extra cellular volume ; LGE = late gadolinium enhancement ; PSIR = Phase-sensitive inversion recovery images
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Figure 4. Typical cases of MRI pattern and demonstration of measurement

techniques.

A = subepicardial LGE ; B= mid-wall LGE; C = sub endocardial LGE ; D = LGE affecting
papillary muscle ; E = LV/RV LGE insertion ; F = hyper trabeculation ; G = example of LA
delineation to compute LA volume ; H = example of T1 mapping short median axis post

processing ; I = ECV corresponding
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Figure 5. Repartition of native T1 and ECV quartiles according to aetiology
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0=

Arrythemis
Aleohule
Famslis
Inflammanaky
Arrthmia
Alconake
Chemotherapy
Familid
Inflammatory

Chamotheapy

presence of LBBB.
[l NoLBBB |JjLBBB

LVEF, % & =
g 274 p=0.18
125 p=0.012

VTDVGI mL/m2
154

67%

LGE rate, % X
04% p=0.032

e p=0.66

Abnormal native T1 rate, %
6%

LBBB = left bundle branch block ; LVEDV = indexed left ventricular end diastolic volume ;

LVEF = left ventricular ejection fraction ; LGE = late gadolinium enhancement
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Figure 7. Presence of LGE and abnormal native T1 according to LVEDV and LVEF quartiles.

WO oz Waos a4 Indexed LVEDV quartiles A
435

LOE % 739
87
826

Abnormal native T1 value, % E

409

Mo MOz O3 04 LVEF quartiles

LGE, %

Abnormal native T1 value, %

A. LGE rate (in percentage) and rate of abnormal native T1 values (in percentage) according
to LVEDV quartiles (named as Q1, Q2, Q3, Q4).

B. LGE rate (in percentage) and rate of abnormal native T1 values (in percentage) according
to LVEF quartiles (named as Q1, Q2, Q3, Q4).
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TABLES

Table I. Baseline Characteristics of the Study Population, Analysed Separately According to the underlying
aetiology
Total cohort Arrythmia Alcoholic Chemotherapy Familial Inflammatory
N=92 n=23 n=34 n=17 n=14 n=4 poverall

Male sex, n (%) 72 (78.3) 20 (87.0) 33 (97.1) 8 (47.1) 8 (57.1) 3 (75.0) <0.001
Age at MRI, years 54.4£12.0 57.7£11.4 53.5£10.5 58.9£13.4 47.4%12.9 48.2+7.89 0.035
BMI 27.2+5.49 28.3+4.40 27.6+5.47 26.0£5.90 27.1£7.06 24.1£3.32 0.54
CV risk factors

Hypertension, n (%) 30 (32.6) 6 (26.1) 14 (41.2) 4 (23.5) 4 (28.6) 2 (50.0) 0.61

Dyslipidaemia n (%) 12 (13.0) 3(13.0) 5 (14.7) 1(5.88) 3(21.4) 0 0.7

Diabetes n (%) 9 (9.78) 3 (13.0) 4 (11.8) 0 2 (14.3) 0 0.56

Tobacco use, n (%) 55 (59.8) 11 (47.8) 28 (82.4) 9 (52.9) 6 (42.9) 1(25.0) 0.010
Alcohol  consumption n
%) 38 (41.3) 6 (26.1) 34 (100) 1(5.88) 1(7.14) 0 <0.001
Genetic counselling n (%) 10 (11) 0 2 (5.88) 0 8 (57.0) 0 <0.001
Family history, n (%) 8 (8.7) 0 0 0 8 (57.1) 0 <0.001
Coronaropathy, n (%) 7 (7.61) 3(13.0) 3(8.82) 0 1(7.14) 0 0.62
NYHA grade 3-4, n (%) 36 (40) 8 (36) 17 (52) 8 (47) 3 (23) 0 0.19
TTE parameters

MR grade, mean 1.28+1.02 1.14+1.13 1.42 £1.09 1.29 +0.85 1.15 £0.99 1.25£0.96 0.87

TR grade, mean 0.92£0.9 0.82+0.66 1.15£1.09 1£0.79 0.54+ 0.77 0.5£0.58 0.27
ECG parameters, n (%)

Normal ECG 30 (32.6) 1 (4.35) 14 (41.2) 6 (35.3) 6 (42.9) 3 (75.0) 0.009

LBBB 16 (17.4) 7 (30.4) 3(8.82) 2 (11.8) 4 (28.6) 0 0.14

Atrial fibrillation 21 (22.8) 11 (47. 8) 6 (17.6) 2 (11.7) 1(7.14) 1(25.0) 0.23

PVC 11 (12.0) 6 (26.1) 1(2.94) 1(5.88) 3(21.4) 0 0.048

Type 1 AVB 3(3.26) 0 1(2.94) 2 (11.8) 0 0 0.33

Abnormality
S 27 (29.3) 4 (17.4) 12 (35.3) 7 (41.2) 3(21.4) 1 (25.0) 0.43
Medical treatment, n (%)

B-blockers 72 (78.3) 20 (87.0) 26 (76.5) 14 (82.4) 9 (64.3) 3 (75.0) 0.58

ACE-I/ARBs 57 (62.6) 17 (77.3) 18 (52.9) 14 (82.4) 6 (42.9) 2 (50.0) 0.06

ARNI 21 (22.8) 2 (8.70) 11 (32.4) 3(17.6) 4 (28.6) 1(25.0) 0.28

MRA 53 (57.6) 13 (56.5) 24 (70.6) 9 (52.9) 6 (42.9) 1(25.0) 0.23

Glifozine 19 (20.9) 4 (17.4) 8 (24.2) 3(17.6) 4 (28.6) 0 0.76

Loop diuretics 42 (45.7) 9 (39.1) 22 (64.7) 8 (47.1) 3(21.4) 0 0.018
ACE-I = angiotensin converting enzyme inhibitor ; ARBs = angiotensin receptor blockers ; ARNI = angiotensin receptor/neprilysin inhibitor ; AVB =
Atrio Ventricular Block ; BMI = body mass index ; CV = cardiovascular ; LBBB = Left Bundle Branch Block ; MR = mitral regurgitation ; MRI =
magnetic resonance imaging ; PVC = Premature Ventricular Complex ; TTE = transthoracique echocardiography ; TR = tricuspid regurgitation.
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Table II. Characteristics of morphology features According to underlying aetiology

LVEF, %
LVEDD, mm,
LVEDVi, mL/m2
LVESVi, mL/m2

LV mass index, g/m2

Cardiac output,
L/mn

LVRI

RVEF, %
RVEDVi, mL/m2

RVESVi, mL/m2

Segmental wall

abnormality, n (%)
Septal dyskinesia n (%)
Crypts, n (%)

Hypertrabeculations,
(%)

Hypertrophy, n (%)

LA volume index, mL/m2

Thrombus, n (%)

Pericardial effusion, n (%)

Pleural effusion, n (%)

motion

Total cohort
N=92
30.9+10.8
62.6£8.63
130£46.1
91.8+44.9

77.6£20.3

2.73£0.81

0.59 [0.52; 0.71]

34.7£11.3
90.8+26.8

60.224.8
37 (40.2)
17 (18.5)
1(1.09)
15 (16.3)
11 (12.0)
22.048.66
0

15 (16.3)

6 (6.52)

Arrythmia
n=23
29.3£11.7
63.7£7.04
126+33.2
88.2£32.4

77.0£21.9

2.35£0.64

0.59 [0.53; 0.67]

34.8+11.5
90.4£24.8

59.5422.3
8 (34.8)
7 (30.4)
0 (0.00)
1(4.35)
1(4.35)

24.746.00

0

4(17.4)

1 (4.35)

Alcoholic
n=34
30.0£10.9
63.1£8.83
133£52.1
96.1£51.3

79.8£19.3

2.91£0.90

0.59
[0.52; 0.8]
32.9+11.8
96.0£31.0

65.9430.0
12 (35.3)
5 (14.7)
1(2.94)
8 (23.5)
7 (20.6)
23.2¢11.3
0

5(14.7)

2 (5.88)

Chemotherapy
n=17
30.8£9.69
61.4£10.2
131458.9
93.8£53.9

77.0£24.5

2.72£0.82

0.61 [0.5; 0.82]

34.2£10.5
81.8+27.8

54.2423.2
9 (52.9)
3 (17.6)
0 (0.00)
2 (11.8)
2 (11.8)

18.646.90

0

4(23.5)

1(5.88)

Familial
n=14
33.0£10.9
61.1+£9.78
133£38.4
91.9+40.7

76.5+18.7

2.81£0.65

0.58 [0.52; 0.65]

35.8£10.7
88.9+19.8

57.5418.7
6 (42.9)
1(7.14)
0 (0.00)
4 (28.6)
1(7.14)

19.244.80

0

1(7.14)

2 (14.3)

Inflammatory
n=4
41.5+6.24
62.2£6.18
112429.7
66.2£24.4

69.7£9.46

3.12£0.84

0.63 [0.51; 0.78]

47.0£7.16
95.5+£5.99

50.3%3.99
2 (50.0)
1(25.0)
0 (0.00)
0 (0.00)
0 (0.00)
21.148.78
0

1(25.0)

0 (0.00)

p.overall

0.84

LVEDD = left ventricular end diastolic diameter ; LVEDVi = left ventricular end diastolic volume index; LVESVi = left ventricular end systolic

volume index; LVEF = left ventricular ejection fraction ; LVRI = left ventricular remodelling index ; RVEDVi = right ventricular end diastolic volume

index; RVESVi = right ventricular end systolic volume index ; RVEF = right ventricular ejection fraction
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Table III. Characteristics of LGE Distribution According to underlying aetiology

Total

cohort Arrythmia Alcoholic Toxic Familial Inflammatory p.overall
N=92 n=23 n=34 n=17 n=14 n=4
LGE +, n (%) 75 (81.5) 19 (82.6) 29 (85.3) 13 (76.5) 10 (71.4) 4 (100) 0.661
Localisation, n (%)
Endocardial 13 (14.1) 4 (17.4) 5 (14.7) 3(17.6) 1(7.14) 0 0.85
Mid wall 52 (56.5) 12 (52.2) 23 (67.6) 8 (47.1) 7 (50.0) 2 (50.0) 0.61
Sub epicardial 25 (27.2) 7 (30.4) 3(8.82) 8 (47.1) 3 (21.4) 4 (100) 0.001
Transmural 4 (4.35) 2 (8.70) 2 (5.88) 0 0 0 0.66
Patterns, n (%)
Focal 30 (32.6) 8 (34.8) 15 (44.1) 4 (23.5) 2 (14.3) 1 (25.0) 0.3
Linear 40 (43.5) 8 (34.8) 15 (44.1) 5(29.4) 8 (57.1) 4 (100) 0.07
Intense, n (%) 12 (13.0) 5(21.7) 5(14.7) 0 1(7.14) 1(25.0) 0.29
Papillary muscles, n (%) 10 (10.9) 3(13.0) 4(11.8) 1(5.88) 1(7.14) 1(25.0) 0.86
LV/RV insertion, n (%) 48 (52.2) 12 (52.2) 23 (67.6) 7 (41.2) 6 (42.9) 0 0.054
LGE except LV/RV insertion 66 (71.7%) 18 (78.3%) 22 (64.7%) 13 (76.5%) 9 (64.3%) 4 (100%) 0.49
LGE = late gadolinium enhancement ; LV = left ventricle ; RV = right ventricle
Table IV. Natives values According to underlying aetiology
Total cohort Arrythmia  Alcoholic Chemotherapy Familial Inflammatory
N=92 n=23 n=34 n=17 n=14 n=4 p-overall
Native T1 values
Basal 1244+85.7 1233+81.7 1268+52.7 1257+111 1212+92.3 1183+169 0.18
Median 1211£97.1 1206+106  1239£65.3 1217+108 1153£113 1199+111 0.1
Apical 1254+103 1248+55.7 1297+92.3 1254£102 1175£112 12494214 0.007
Global 1237+81.7) 1231+67.9 1266+54.1 1246+93.7 1180+99.3 1211£140 0.049
Abnormal, n(%) 21 (24.7) 3(13.6) 11 (35.5) 5(35.7) 1(7.1) 1(25) 0.16
ECV
Basal 31.8%4.06 32.7£3.85  33.0+5.16 30.6+2.32 30.4+4.04 30 0.7
Median 32.2£6.08 32.6+7.02 31.8%4.75 31.9+4.75 30.1+2.85 37.2£12.0 0.48
Apical 59.8£140 135£270  33.5%7.03 33.2£3.03 28.9+4.18 43 0.64
Global 32.5+£5.83 32.7+6.1) 32.5+4.8 32£3.6 29.8+3.13 37.8+11.7 0.67
Abnormal, n (%) 9 (25) 2 (25) 3 (25) 2 (40) 0 2 (50) 0.358
Native T2 values 25 (27.2) 6 (26.1) 6 (17.6) 5(29.4) 4 (28.6) 4 (100) 0.012
Basal 37.0£4.45 36.0£2.83  36.9+4.75 37.2+2.87 36.2+3.20 39.2+8.58 0.86
Median 36.5+4.66 35.1£1.77  34.5£2.43 37.9+3.71 34.0£0.82 42.8+8.38 0.018
Apical 37.7%£5.16 37.0£2.68  36.2+5.64 36.3+4.93 36.5£2.65 43.8£6.99 0.15

Abnormal T1 values (>1289ms) ; Abnormal ECV (>34.8%) ; ECV = extra cellular volume
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Table V. MRI phenotype according to VTDVG quartile

LVEF, %
RVEF, %
LGE +
LGE except LV/RV insertion
Native T1 value, ms
Basal
Median
Apical
Global

Abnormal, n (%)

Total cohort
130+46.1
n=92
30.9£10.8
34.7£11.3
75 (81.5)
66 (71.7)

1244+85.7
1211497.1
1254+103
1237481.7
21 (24.7)

Q1
85.0+13.8
n=23
38.0£7.77
37.6+9.58
14 (60.9)
10 (43.5)

1227+471.4

1174£91.9

1272£119

1226+74.8
4 (22)

Q2
112+5.42
n=23
34.9£9.97
36.1+£10.9
18 (78.3)
17 (73.9)

1257+97.5

1197£99.0

1246+67.5

1229+79.7
3 (13)

Q3
130+7.42
n=23
30.0£9.95
37.6x11.1
22 (95.7)
20 (87.0)

1238468.0
1236+78.5
1257487.4
1244469.9
5(22.7)

Q4
194+42.7
n=23
20.8+7.06
27.4+11.0
21 (91.3)
19 (82.6)

1253£105
1230+110
1241+137
1247+101
9 (40.9)

p.overall

0.001
0.004
0.012
0.004

0.7
0.14
0.81
0.18

0.041

LVEF = left ventricular ejection fraction ; LGE = late gadolinium enhancement ; LV = left ventricle ; RV = right ventricle, RVEF = right ventricular

ejection fraction
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Table VI. MRI phenotype according to LBBB presence

Total cohort

N=92
LVEF, % 30.9+10.8
LVEDVi, mL/m2 130446.1
LVESVi, mL/m2 91.8+44.9
Asynchronism, n (%) 17 (18.5)
LGE +, n (%) 75 (81.5)
LGE except LV/RV insertion 66 (71.7)
Localisation, n (%)
endocardial 13 (14.1)
Mid wall 52 (56.5)
Sub epicardial 25 (27.2)
Papillary muscles, n (%) 10 (10.9)
LV/RV insertion, n (%) 48 (52.2)
Native T1 values (ms)
Basal 1244+85.7
Median 1211497.1
Apical 1254£103
Global 1237+81.7
Abnormal, n(%) 21 (24.7)

No LBBB
n=76
31.7+10.7
125+44.4
86.9+42.6
9(11.8)
60 (78.9)
51 (67.1)

11 (14.5)
39 (51.3)
19 (25.0)
7 (9.21)
38 (50.0)

1248+84.9
1217497.2
1262+101
1242480.7
20 (29%)

27.4£11.3
154+48.0
115+49.5
8 (50.0)
15(93.8)
15(93.8)

2 (12.5)
13 (81.2)
6 (37.5)
3(18.8)
10 (62.5)

1231490.1
1185495.7
12244108
1213+84.5
1(6.2%)

p.overall

0.18
0.035
0.046
0.002

0.28
0.032

0.06
0.38
0.36
0.53

0.51
0.25
0.22
0.37
0.10

LVEDVi = left ventricular end diastolic volume index; LVESVi = left ventricular end systolic volume index; LVEF = left ventricular ejection fraction ;

LGE = late gadolinium enhancement ; LV = left ventricle ; RV = right ventricle

II






DELGRANGE Héléne

Analyse phénotypique des cardiomyopathies dilatées par IRM selon I'étiologie : la
caractérisation tissulaire est-elle la clé ?

Contexte : L'imagerie par résonance magnétique cardiaque (IRM) est devenue indispensable pour I'évaluation
précise des volumes et des fonctions ventriculaires des patients atteints d'une cardiomyopathie dilatée (CMD) et
s'est avérée étre un outil prometteur de pronostication grace aux récentes techniques de caractérisation tissulaire.
Néanmoins a ce jour, il existe un manque de données concernant la comparaison des phénotypes IRM selon les
sous-groupes étiologiques de la CMD.

Objectif : L'objectif de cette étude rétrospective était de décrire les différentes caractéristiques IRM, dans
I'nypothése de trouver des différences phénotypiques selon les sous-groupes d'étiologie.

Méthodes et résultats : Entre juin 2019 et juillet 2023, 92 patients atteints de cardiomyopathies dilatées induites
(CMD arythmique n= 23 ; CMD éthylique n= 34 ; CMD chimiothérapie induite n = 17 ; CMD familiale n =14 ; CMD
inflammatoire n=10) ont été phénotypés par IRM. La FEVG moyenne était de 30,9 £ 10,8 %, le rehaussement
tardif (LGE) était présent chez 81,5 % des patients, et une élévation du T1 mapping était constatée chez 39% des
patients ce qui était associé a un remodelage inverse avec une dilatation cavitaire du ventricule gauche plus
importante.

L'analyse des volumes et fonctions, na pas permis de retrouver de différence significative selon les sous-groupes
d'étiologies. Les séquences de caractérisation tissulaire tel que le LGE était peu discriminant en dehors d'une
localisation presque exclusivement intra myocardique du LGE des CMD éthyliques. En revanche, nous avons mis
en évidence une élévation plus importante du T1 mapping dans le groupe CMD éthylique et/ou chimiothérapie
induite.

Conclusion : Les caractéristiques volumétriques, des fonctions systoliques et du LGE ne différent pas selon les
sous-groupes étiologiques. Seul les séquences le T1 mapping semble distinguer les CMD par cardiotoxicité des
autres.

Mots-clés : Cardiomyopathie dilatée, imagerie par résonnance magnétique, LGE, mapping

CMR analysis of dilated cardiomyopathy phenotype by aetiology : is tissue
characterization the key ?

Backgrounds: Cardiac magnetic resonance imaging (CMR) has become indispensable for the precise assessment
of ventricular volumes and functions in patients with dilated cardiomyopathy (DCM) and has proven to be a
promising prognostic tool through recent tissue characterization techniques. However, to date, there is a lack of
data regarding the comparison of CMR phenotypes among etiological subgroups of DCM.

Aim: The objective of this retrospective study was to describe the different MRI characteristics, with the hypothesis
of identifying phenotypic differences among etiological subgroups.

Methods and Results: Between June 2019 and July 2023, 92 patients with induced dilated cardiomyopathies
(arrhythmogenic DCM n=23; alcoholic DCM n=34; chemotherapy-induced DCM n=17; familial DCM n=14;
inflammatory DCM n=10) were phenotyped using MRI. The mean left ventricular ejection fraction (LVEF) was 30.9
+ 10.8%, late gadolinium enhancement (LGE) was present in 81.5% of patients, and an elevation in T1 mapping
was observed in 39% of patients, which was associated with adverse remodelling and greater left ventricular cavity
dilation. Analysis of volumes and functions did not reveal significant differences among etiological subgroups.
Tissue characterization, such as LGE, were not very discriminating except for an almost exclusively midwall pattern
in alcoholic DCM compared to others. However, we found a significantly higher elevation in the alcoholic DCM group
compared to the familial DCM group (p = 0.047).

Conclusion: Volumetric characteristics, systolic functions, and LGE do not differ among etiological subgroups. Only
T1 mapping appears to differentiate cardiomyopathies due to cardiotoxicity from others.

Keywords : Dilated cardiomyopathy, Cardiac magnetic resonance imaging, LGE, mapping
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