Supplementary File S1
Extended Mechanistic Rationale, Patient-Level Classification Matrix, and Source-Publication Verification
S1.A. Extended Mechanistic Rationale for the Classification Criteria
Non-MR-dominant features (Table 1 in the main manuscript)
N1: Toxic, storage, infiltrative, or myopathic etiology
Definition: Explicitly documented when chemotherapy exposure (e.g., anthracyclines), genetic confirmation of a storage disease (Pompe, Fabry, glycogen storage), infiltrative disease (amyloidosis, sarcoidosis), or a neuromuscular disorder (Duchenne/Becker muscular dystrophy, mitochondrial myopathy) is recorded in the clinical or oncology record.
Rationale: These etiologies cause progressive, irreversible structural disruption of the myocyte or its extracellular matrix, distinct from the volume-overload physiology that mitral valve repair targets [1-5]. Anthracycline-related cardiomyopathy is characterized by mitochondrial injury, sarcomeric disorganization, and eventual replacement fibrosis, and typically does not remodel even after correction of the regurgitant lesion [2]. Storage and infiltrative diseases replace or displace functioning myocardium at the cellular level [1,5]. Duchenne and Becker cardiomyopathies show a stereotyped pattern of fibrotic replacement that is not modified by afterload reduction [3,4]. In these settings, MVR is not the failing physiologic step, and correcting it is unlikely to alter the trajectory. 
N2: Primary structural mitral valve disease
Definition: Documented when preoperative imaging identifies any structural abnormality of the mitral leaflets, tensor apparatus, or valve complex, using Carpentier terms, including type I focal leaflet defects (isolated cleft), type II lesions of the leaflet tissue or tensor apparatus (prolapse, prolapsed papillary muscle, myxomatous degeneration), and restrictive or congenitally dysplastic valve disease (congenital mitral stenosis) [6,7]. The proposed type-based narrowing, under which isolated type I focal defects would no longer be exclusionary, is for prospective evaluation only (Section 4.2 and Limitations item 5 of the main manuscript).
Rationale: The ACC/AHA 2020 Guideline emphasizes that primary and secondary MR are "two different diseases" with distinct mechanisms, repair durability, and expectations for ventricular reverse remodeling [8]. When the mitral valve is intrinsically abnormal, the operative approach is dictated by the primary lesion, and the biological expectation is valve repair rather than reverse remodeling of a dilated ventricle. As clarified in Section 2.2 of the main manuscript, N2 is not intended to exclude every child with a minor structural anomaly (isolated cleft, mild prolapse) from surgical consideration; it separates cases in which the valve itself is anatomically abnormal from those in which the valve is structurally normal, and regurgitation is a purely geometric consequence of ventricular dilation. Walsh Patient 5 (favorable outcome after limited structural repair of a cleft-like commissure) illustrates that a repairable primary structural lesion is a distinct clinical entity that follows a different operative logic, not a framework misclassification. A Carpentier-anchored prospective refinement of this criterion, restricting N2 to type II–III lesions and congenital valve dysplasia, with isolated type I focal defects treated as adjunct-repairable within the functional pathway, is proposed in Section 4.2 and Limitations item (5) of the main manuscript [6,7]; it is not applied in the present analysis.
N3: Pre-operative irreversible end-organ failure or ECMO with multi-organ dysfunction
Definition: Documented when renal dysfunction (creatinine >2× upper limit of normal for age), hepatic dysfunction (INR >1.5 or bilirubin >2× upper limit of normal without primary hepatic disease), neurological injury, or ECMO dependence with multi-organ failure is recorded prior to surgery.
Rationale: Preoperative end-organ dysfunction independently predicts perioperative and short-term mortality in pediatric cardiac surgery, particularly in emergency salvage settings [9]. In this state, the child's trajectory is dominated by systemic decompensation; MVR does not reverse established multi-organ injury, and short-term mortality remains high regardless of the operation performed. As stated in Section 4.3 of the main manuscript, we do not claim that N3 renders MVR uniquely unsuccessful; rather, when N3 is present, the dominant physiology is not one that mitral relief can modify.
N4: Pre-operative severe RV dysfunction, fixed pulmonary hypertension, or severe tricuspid regurgitation from RV/annular dilatation
Definition: Documented when preoperative imaging or catheterization shows severe right ventricular (RV) systolic dysfunction, fixed (vasoreactivity-unresponsive) pulmonary hypertension with indexed pulmonary vascular resistance >6 WU·m², or severe tricuspid regurgitation due to RV/annular dilatation (i.e., biventricular involvement).
Rationale: Isolated left-sided valve surgery in the presence of established RV dysfunction or fixed pulmonary vascular disease is associated with poor short- and medium-term outcomes across adult and pediatric contexts [10-13]. Biventricular disease requires bilateral relief, and MVR alone will not decompress a failing right heart. N4 is deliberately restricted to the FIXED/non-vasoreactive phenotype so that reversible RV dysfunction and reactive pulmonary hypertension do not trigger Non-MR-dominant assignment. As stated in Section 4.3 of the main manuscript, severe RV dysfunction is heterogeneous; acute myocarditis, catecholamine-mediated states, and transient loading conditions can be reversible with medical stabilization, and the framework as written already permits reclassification once vasoreactivity or contractile recovery has been demonstrated. Yılmaz Patient 2 (preoperative RVSP 70–75 mmHg, falling to 30–35 mmHg after repair) and our own Patient 2 illustrate that reactive pulmonary hypertension is not an N4 marker.
MR-dominant criteria (Table 2 in the main manuscript)
(i) Idiopathic, familial, or sarcomeric DCM
Rationale: According to the AHA Scientific Statement, these etiologies are classified as primary DCM, distinct from secondary causes in which an extrinsic process (toxin, storage material, infiltrate, or structural protein deficiency) destroys or replaces functioning myocardium [1,14]. Sarcomeric variants impair force generation by altering contractile protein function but preserve myocardial architecture, thereby allowing a recruitable contractile reserve when mechanical unloading is achieved [14,15]. Therefore, genetic DCM is a candidate population for MVR, not an exclusion. 
(ii) Functional MR ≥3+
Rationale: Functional MR ≥3+ by integrative quantitative assessment (vena contracta, EROA, pulmonary venous flow reversal), consistent with the ACC/AHA integrative grading framework [8]. Severe functional MR is the hemodynamic substrate that mitral valve repair targets; without it, annuloplasty has no regurgitant volume to redirect. The ≥3+ threshold ensures that the regurgitant fraction constitutes a substantial component of total stroke volume and that mechanical relief can meaningfully redirect forward flow. Atrial functional MR is a distinct entity [16] but is not the target of this framework. 
(iii) LVEDd Pettersen Z-score ≥+5
Rationale: The AHA Scientific Statement defines DCM by an LVEDD Z-score >+2 [1]. Pediatric Cardiomyopathy Registry (PCMR) data show that the mean LVEDD Z-score at diagnosis was +5.70 ± 2.06 in children who died or required transplantation, compared with +4.56 ± 1.87 in those who normalized [17]. Ishii et al. (2021) further demonstrated that each 1-unit increase in the LVEDD Z-score meaningfully increases the hazard of transplant or death [18]. A threshold of ≥+5 therefore selects children with ventricular dilation severe enough that regurgitant volume constitutes a large fraction of stroke volume and that mechanical unloading is expected to produce measurable remodeling.
Borderline MR-dominant conditions (Table 3 in the main manuscript)
(a) Infant age <2 years with FS 11–20%
Rationale: Infants <2 years have the highest rate of spontaneous echocardiographic normalization among children with DCM. Younger age at diagnosis is one of only two independent predictors of recovery in the Pediatric Cardiomyopathy Registry (HR 0.92 per year increase, p < 0.001). Within 2 years of presentation, function normalizes in approximately 20% [17,19]. Fractional shortening in the 11–20% range identifies infants with dysfunction severe enough to warrant intervention but not so profound as to preclude recovery. In such infants, MVR is offered on the premise that valve unloading may accelerate spontaneous recovery. 
(b) Post-myocarditis etiology with documented regional scar or fibrotic substrate
Rationale: Children with myocarditis have better 5-year survival than those with idiopathic DCM and paradoxically higher rates of echocardiographic normalization, even when presenting with severely depressed function [20,21]. However, when regional myocardial scar persists, the prognosis diverges: late gadolinium enhancement (LGE) on cardiac magnetic resonance is a robust marker of fibrotic replacement that limits dimensional reverse remodeling [22]. Post-myocarditis children with a documented regional scar (Kobayashi 2012: an oval, bright, akinetic segment measuring 6×4 cm in the postero-basal LV wall, documented at operation) or with a clinical trajectory consistent with post-myocarditis fibrosis without explicit imaging documentation (Mashali 2020) are therefore classified as Borderline (b): valve unloading is expected to produce clinical stabilization without complete remodeling.
(c) LVEDd Pettersen Z-score +3.5 to <+5 when criterion (ii) is met
Rationale: The ≥+5 threshold for full MR-dominant classification was chosen to identify children with severe dilation, in whom the regurgitant volume constitutes a substantial fraction of stroke volume. Children with LVEDd Z-scores of +3.5 to <+5 fall below this threshold but still have clinically significant dilation, well above the DCM definition of >+2. Breinholt 2008 Patient 2 (LVEDd Z +4.36) and Yılmaz 2024 Patient 3 (LVEDd Z +3.56) both had idiopathic DCM, severe functional MR, and no N-feature, yet had Pettersen Z-scores just below +5. Both achieved durable remodeling after repair, supporting inclusion of this substrate as Borderline MR-dominant rather than as a strict exclusion. 
S1.B. Patient-Level Classification Matrix
This section applies the three-category framework (Method 2.2 of the main manuscript) to all previously published pediatric patients who underwent mitral valve surgery for DCM with severe MR, as well as to the six index-cohort patients. All values are transcribed from the source publications; when a source subjectively graded mitral regurgitation or did not report a variable, we state this explicitly.
Exclusions from the primary MVR-effect analysis: Hsu Patients 1 and 5 and Sugiyama Patients 1, 3, and 5 underwent partial left ventriculectomy (PLV) with a concomitant Alfieri edge-to-edge repair as part of the ventriculectomy, without any subsequent isolated mitral operation; Sugiyama Patients 2 and 4 underwent PLV first, followed several years later by prosthetic mitral valve replacement (ATS mechanical prosthesis, 20 mm), not repair. Because their outcomes are confounded by PLV substrate reduction, we exclude these patients and address them in Section 4.2 of the main manuscript. Sugiyama Patient 6, whose only mitral operation was an isolated prosthetic replacement for congenital mitral stenosis with severe MR present from birth, is retained in the reanalysis and is classified as Non-MR-dominant N2.
Table S1. Criterion-by-criterion decision matrix for all analyzed patients (n = 28)
Each patient is scored against every framework criterion. ✓ = present / documented; ✗ = absent / not documented. A patient is Non-MR-dominant if any of N1–N4 is ✓. Otherwise, the patient follows the MR-dominant pathway; Borderline subtype is defined by (a) infant age <2 y with FS 11–20% and all MR-dominant criteria not met, (b) post-myocarditis etiology with documented regional scar or fibrotic substrate, or (c) LVEDd Pettersen Z-score +3.5 to <+5 when criterion (ii) is met.
	Patient
	(i)
	(ii)
	(iii)
	(a)
	(b)
	(c)
	N1
	N2
	N3
	N4
	Category
	Outcome

	Hsu 2003 P2 (2 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✗ HTx 5 mo (bridge)

	Hsu 2003 P3 (3 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✗ Died d47 (2nd repair)

	Hsu 2003 P4 (6 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✓
	✗
	Non-MR-Dom (N3)
	✗ Died d20

	Walsh 2008 P1 (8 mo)
	✓
	✗
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	Borderline (a) ‡
	✓ Stabilized 6 y

	Walsh 2008 P2 (20 mo)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Stabilized 6 y

	Walsh 2008 P3 (17 mo)
	✓
	✗
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	Borderline (a)
	✓ Stabilized

	Walsh 2008 P4 (4 y)
	✓
	✗
	✓
	✗
	✗
	✗
	✗
	✓
	✗
	✗
	Non-MR-Dom (N2)
	✗ HTx 3 wk

	Walsh 2008 P5 (3 mo)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✓
	✗
	✗
	Non-MR-Dom (N2)
	✓ Stabilized

	Breinholt 2008 P1 (7.6 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Stabilized (no HTx)

	Breinholt 2008 P2 (0.5 y)
	✓
	✓
	✗
	✗
	✗
	✓
	✗
	✗
	✗
	✗
	Borderline (c)
	✓ Stabilized

	Breinholt 2008 P3 (4.0 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Stabilized 1.3 y

	Breinholt 2008 P4 (1.4 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Stabilized

	Breinholt 2008 P5 (10.9 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✗ HTx 3.5 y (reactive PHT)

	Breinholt 2008 P6 (10.0 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✓
	Non-MR-Dom (N4*)
	✗ HTx 0.2 y

	Breinholt 2008 P7 (4.3 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✗ HTx 2.4 y

	Fouilloux 2008 (6 y)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ 18-y transplant-free

	Sugiyama 2009 P6 (1 y)
	✗
	✓
	✓
	✗
	✗
	✗
	✗
	✓
	✗
	✗
	Non-MR-Dom (N2)
	✗ Died 1 mo (valve thrombosis)

	Kobayashi 2012 (18 mo)
	✗
	✓
	✓
	✗
	✓
	✗
	✗
	✗
	✗
	✗
	Borderline (b)
	✓ 8-y stabilization

	Mashali 2020 (2 y)
	✗
	✓
	✓
	✗
	✓
	✗
	✗
	✗
	✗
	✗
	Borderline (b) †
	✓ 3-y stabilization

	Yılmaz 2024 P1 (8 mo)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Remodeling

	Yılmaz 2024 P2 (4 mo)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Remodeling

	Yılmaz 2024 P3 (2 mo)
	✓
	✓
	✗
	✗
	✗
	✓
	✗
	✗
	✗
	✗
	Borderline (c)
	✓ Remodeling

	Index P1 (35 mo, operated)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Remodeling

	Index P2 (11 mo, operated)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Remodeling

	Index P3 (46 mo, operated)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	✓ Remodeling

	Index P4 (3 mo, declined MVR)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✗
	MR-Dom
	MVR declined → died

	Index P5 (no MVR)
	✓
	✓
	✓
	✗
	✗
	✗
	✗
	✗
	✗
	✓
	Non-MR-Dom (N4)
	MVR not indicated → died

	Index P6 (no MVR)
	✗
	✓
	✓
	✗
	✗
	✗
	✓
	✗
	✗
	✗
	Non-MR-Dom (N1)
	MVR not indicated → died


* Breinholt Patient 6: N4 assigned on right-sided involvement, i.e., the third component of the N4 definition (tricuspid regurgitation requiring concomitant tricuspid valvuloplasty at the second mitral operation; the source does not grade the regurgitation numerically), and not on pulmonary hypertension; coexisting pulmonary hypertension was vasoreactive (PVR 6.1 → 4.6 WU on nitric oxide), making this the weakest N4 assignment; a pre-specified reclassification sensitivity analysis is reported in Section 3.4.  † Mashali: post-myocarditis DCM classified as Borderline (b); a discrete regional scar was not explicitly reported (global dysfunction only), so this patient is a substrate-qualifier addressed in the pre-specified sensitivity analysis.  ‡ Walsh Patient 1 had suspected but not genetically confirmed Alström syndrome; the affirmative-evidence rule for N1 keeps this patient in the MR-dominant / Borderline (a) pathway in the primary analysis, and a post hoc sensitivity analysis (added during revision after re-examination of the source publication; not pre-specified) reassigning this patient to Non-MR-dominant N1 is reported in Section 3.4.
Table S2. Historical literature  patient-by-patient classification (n = 22)
For each Non-MR-dominant patient, we quote verbatim the source-publication statement that constitutes affirmative N-feature evidence. Patients classified as MR-dominant or Borderline had no statement in the source that satisfied N1–N4. Mitral regurgitation grades are reported as given in each source.
	Patient
	Age
	Clinical / etiologic features
	Documented N-feature evidence
	Category
	Outcome

	Hsu 2003 P2
	2 y
	Idiopathic DCM; moderate-to-severe MR; severe pulmonary hypertension
	No N-feature documented
	MR-Dom
	✗ Bridge to HTx 5 mo (successful bridge; counted as unfavorable under the native-heart binary schema, see Table 6 footnote and Section 2.5 of the main manuscript)

	Hsu 2003 P3
	3 y
	Idiopathic DCM; severe MR; LVEF 26%
	No N-feature documented (renal/hepatic failure developed only before the 2nd repair, not pre-index)
	MR-Dom
	✗ Died d47 after 2nd repair

	Hsu 2003 P4
	6 y
	Idiopathic DCM; moderate-to-severe MR; LVEF 18%
	N3: "intubated because of decompensated heart failure and ongoing renal and hepatic failure" pre-operatively (Hsu 2003, Patient 4)
	Non-MR-Dom
	✗ Died d20 (multi-organ failure)

	Walsh 2008 P1
	8 mo
	Idiopathic DCM (suspected but not genetically confirmed Alström syndrome  visual impairment and mild developmental delay); moderate MR (subjective grade); infant <2 y
	No N-feature affirmatively documented (Alström suspected only, no genetic confirmation)
	Borderline (a); see sensitivity analysis Section 3.4
	✓ Stabilized 6 y

	Walsh 2008 P2
	20 mo
	Idiopathic DCM; severe MR
	No N-feature documented
	MR-Dom
	✓ Stabilized 6 y

	Walsh 2008 P3
	17 mo
	Idiopathic DCM; mild-moderate MR; infant <2 y
	No N-feature documented
	Borderline (a)
	✓ Stabilized (<6-mo FU)

	Walsh 2008 P4
	4 y
	Functional + structural MV disease
	N2: "an additional Gore-Tex chordae sutured to the anterior mitral leaflet because of a prolapsed papillary muscle" (Walsh 2008, Patient 4)
	Non-MR-Dom
	✗ HTx 3 wk

	Walsh 2008 P5
	3 mo
	Functional + structural MV disease
	N2: "closure of a cleft-like false commissure in the middle of the posterior mitral leaflet" (Walsh 2008, Patient 5)
	Non-MR-Dom
	✓ Stabilized (limited structural repair)

	Breinholt 2008 P1
	7.6 y
	Idiopathic DCM (h/o repaired ASD/VSD); severe MR; LVEDd Z +6.97; FS 11.7%
	No N-feature documented
	MR-Dom
	✓ Stabilized

	Breinholt 2008 P2
	0.5 y
	Idiopathic DCM; severe MR; LVEDd Z +4.36; FS 26.5%
	No N-feature documented
	Borderline (c)
	✓ Stabilized (plasty→replacement)

	Breinholt 2008 P3
	4.0 y
	Idiopathic DCM; severe MR; LVEDd Z +7.44; FS 24.3%
	No N-feature documented
	MR-Dom
	✓ Stabilized 1.3 y

	Breinholt 2008 P4
	1.4 y
	Idiopathic DCM; severe MR; LVEDd Z +6.43; FS 30.4% (infant, FS outside 11–20% band)
	No N-feature documented
	MR-Dom
	✓ Stabilized

	Breinholt 2008 P5
	10.9 y
	Idiopathic DCM; severe MR; LVEDd Z +6.45; reactive pulmonary hypertension

	No N-feature (reactive PHT does not qualify for N4; no severe TR / RV dysfunction)
	MR-Dom
	✗ HTx 3.5 y

	Breinholt 2008 P6
	10.0 y
	Idiopathic DCM; severe MR; LVEDd Z +6.76; right-sided (tricuspid) involvement with vasoreactive PHT
	N4 (right-sided involvement): "he required tricuspid valvuloplasty at his second mitral valvuloplasty" (Breinholt 2008, Patient 6; TR grade not reported in the source). Coexisting PHT was vasoreactive (PVR 6.1 WU on 100% O₂ → 4.6 WU on nitric oxide) and is not itself an N4 criterion → weakest N4; sensitivity analysis (ii), Section 3.4
	Non-MR-Dom
	✗ HTx 0.2 y (never discharged)

	Breinholt 2008 P7
	4.3 y
	Idiopathic DCM; severe MR; LVEDd Z +9.55; FS 22.6%
	No N-feature documented
	MR-Dom
	✗ HTx 2.4 y

	Fouilloux 2008
	6 y
	Idiopathic DCM (Coxsackie A seroconversion but not implicated in the cardiomyopathy); severe MR + dilated annulus; LVEF 23%, FS 10%
	No N-feature documented
	MR-Dom
	✓ 18-y transplant-free; LVEF 23→40%

	Sugiyama 2009 P6
	1 y
	Severe MR + moderate congenital mitral stenosis noted at birth; ~40% EF; ATS 20-mm prosthetic replacement
	N2: "severe MR and moderate mitral stenosis … noted at birth" (Sugiyama 2009, Patient 6)
	Non-MR-Dom
	✗ Died 1 mo (prosthetic-valve thrombosis)

	Kobayashi 2012
	18 mo
	Post-neonatal enteroviral myocarditis (PCR-confirmed); LVEDd Z +6.2
	Borderline (b): "large, oval-shaped, bright akinetic area measuring 6 × 4 cm" in the postero-basal LV wall documented at operation (Kobayashi 2012)
	Borderline (b)
	✓ 8-y stabilization; no dimensional remodeling

	Mashali 2020
	2 y
	Post-viral myocarditis (age 4 mo) → DCM; severe MR; EF 38→28%
	Substrate-Borderline (b): post-myocarditis etiology; discrete regional scar not explicitly reported in source (global dysfunction)  substrate-qualifier
	Borderline (b)
	✓ 3-y stabilization

	Yılmaz 2024 P1
	8 mo
	Idiopathic DCM; LVEDd Z +10.3; RVSP 45–50 mmHg
	No N-feature documented
	MR-Dom
	✓ Remodeling

	Yılmaz 2024 P2
	4 mo
	Idiopathic DCM; LVEDd Z +6.34; RVSP 70–75 → 30–35 mmHg (reactive)
	No N-feature (reactive PHT does not qualify for N4)
	MR-Dom
	✓ Remodeling, EF 40→57%

	Yılmaz 2024 P3
	2 mo
	Idiopathic DCM; LVEDd Z +3.56; concomitant large patent ductus arteriosus
	No N-feature documented
	Borderline (c)
	✓ Remodeling


*Note on Breinholt 2008 patient numbering: The original Breinholt Table 1 lists 9 surgical procedures for 7 patients (Pt 2 primary plasty → later replacement; Pt 6 primary plasty → second valvuloplasty). Values reproduced above are from the primary surgery for each patient, cross-referenced against the source text (Pt 1 improved, no HTx; Pt 2 primary plasty → later replacement; Pt 3 native heart stabilized 1.3 y post-plasty; Pt 4 mild MR 1.6 y post-plasty; Pt 5 = the DCM Pulmonary HTN case with reactive PHT and HTx at 3.5 y; Pt 6 = the DCM Pulmonary HTN case with second valvuloplasty and HTx at 0.2 y; Pt 7 = the primary St Jude replacement, HTx at 2.4 y).










Table S3. Index Cohort (Present Study) (n = 6)
	Patient
	Age
	Clinical / etiologic features
	Documented N-feature evidence
	Category
	Outcome

	P1 (operated)
	35 mo
	MYH7 likely pathogenic; LVEDd Z +6.11; EF 38%; severe MR
	No N-feature documented
	MR-Dom
	✓ Remodeling (Z-Score 6.11→5.17); EF 38→57%; NT-proBNP 7977→74 ng/L

	P2 (operated)
	11 mo
	Idiopathic (WES negative); LVEDd Z +11.08; EF 32%; severe MR; reactive PHT
	No N-feature documented
	MR-Dom
	✓ Remodeling (Z-Score 11.08→2.96); EF 32→62%; NT-proBNP 3993→48 ng/L

	P3 (operated)
	46 mo
	ACTC1 VUS; LVEDd Z +8.22; EF 44%; severe MR
	No N-feature documented
	MR-Dom
	✓ Remodeling (Z-Score 8.22→5.29); EF 44→46%; NT-proBNP 1635→223 ng/L

	P4 (declined repair)
	3 mo
	TNNI3 likely pathogenic; FS ≈11%; MR moderate-severe; mild PHT
	No N-feature documented
	MR-Dom
	MVR offered; family declined → died awaiting HTx

	P5 (no MVR)
	2 y
	End-stage DCM; refractory inotrope dependence; pre-operative severe biventricular (RV) dysfunction
	N4: severe RV dysfunction documented pre-operatively (institutional record)
	Non-MR-Dom
	Referred for transplantation → died post-transplant

	P6 (no MVR)
	DCM dx 2 y; death 8 y
	Anthracycline DCM 2 mo after AML-M5 cure; EF 41–48%; ICU / inotrope dependence
	N1: anthracycline-induced DCM positively documented in oncology and cardiology records
	Non-MR-Dom
	Listed for HTx → died at 8 y (6-y HF trajectory)


S1.C. Abbreviations used in Supplementary S1
ACTC1, alpha-cardiac actin gene; AML, acute myeloid leukemia; DCM, dilated cardiomyopathy; EF, ejection fraction; FS, fractional shortening; HTx, heart transplantation; ICU, intensive care unit; LGE, late gadolinium enhancement; LVEDd, left ventricular end-diastolic diameter; MR, mitral regurgitation; MR-Dom, MR-dominant category; MS, mitral stenosis; MVR, mitral valve repair (used conceptually; five historical patients received a prosthetic replacement, see Section 3.3 of the main manuscript); MYH7, beta-myosin heavy chain gene; Non-MR-Dom, Non-MR-dominant category; NT-proBNP, N-terminal pro–B-type natriuretic peptide; PDA, patent ductus arteriosus; PHT, pulmonary hypertension; PLV, partial left ventriculectomy; PVR, pulmonary vascular resistance; RV, right ventricle / ventricular; RVSP, right ventricular systolic pressure; TNNI3, cardiac troponin I3 gene; TR, tricuspid regurgitation; VUS, variant of uncertain significance; WES, whole-exome sequencing; N1–N4, defining features of the Non-MR-dominant category; (i)–(iii), MR-dominant criteria; (a)–(c), Borderline MR-dominant conditions.
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