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SHORT TERM OUTCOME AFTER ISOLATED TRICUSPID VALVE SURGERY:

PROGNOSTIC ROLE OF RIGHT VENTRICULAR STRAIN
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Abstract

OBJECTIVES: To assess the incremental prognostic value of right ventricular free wall longitudinal strain over conventional risk scores in
predicting the peri-operative mortality in patients with severe tricuspid regurgitation (TR) undergoing isolated tricuspid valve
(TV) surgery.

METHODS: We retrospectively enrolled 110 consecutive patients with severe TR who underwent isolated TV surgery between
November 2016 and July 2022 at San Raffaele Hospital, Milan, Italy. Exclusion criteria were previous TV surgery, urgent surgery, complex
congenital heart disease, active endocarditis and inadequate acoustic window. Baseline clinical data were included, as well as laboratory
tests and clinical risk score, as TRI-SCORE and MELD-XI. The clinical outcome was peri-operative mortality, defined as all-cause mortality
within 30 days.

RESULTS: The final cohort included 79 patients. The end-point occurred in 7 patients (9%), who died within 30 days after isolated TV sur-
gery. Receiver operator characteristic curves analysis showed that, among parameters of right ventricular function, right ventricular free
wall longitudinal strain was the best parameter to predict peri-operative mortality (AUC: 0.854, 95% CI 0.74-0.96, P=0.005, sensitivity
68%, specificity 100%). At univariable analysis, left ventricular ejection fraction, diabetes mellitus, creatinine, estimated glomerular filtra-
tion rate, serum sodium, MELD-XI, TRI-SCORE, right ventricular areas, right ventricular global longitudinal strain, right ventricular free
wall longitudinal strain, fractional area change and the ratio between right ventricular free wall longitudinal strain/pulmonary arterial sys-
tolic pressure were significantly associated with the end-point. The combination of TRI-SCORE and right ventricular Strain, evaluating
right ventricular systolic function with speckle-tracking echocardiography, outperformed classic TRI-SCORE in outcome prediction (AUC
0.874 vs 0.787, P=0.05).

CONCLUSIONS: Right ventricular free wall longitudinal strain has an incremental prognostic value over conventional parameters and

significantly improves the ability of clinical scores to predict peri-operative mortality in patients undergoing isolated TV surgery.

Keywords: Tricuspid regurgitation + Isolated tricuspid valve surgery « Right ventricular free wall longitudinal strain

ABBREVIATIONS
ITVS Isolated TV surgery
RV Right ventricle
RVFWLS Right ventricular free wall longitudinal strain
TR Tricuspid regurgitation
v Tricuspid valve
INTRODUCTION

Severe tricuspid regurgitation (TR) is associated with significant
mortality and morbidity [1-3], leading to progressive right ven-
tricular (RV) dilatation and dysfunction, right heart failure and ul-
timately end-organ damage [4].

According to current guidelines [5], surgery remains the gold
standard treatment for TR. Isolated TV surgery (ITVS) is encum-
bered by a mortality ranging from as low as 2% to >30% [6-8].

Recently, a validated surgical risk score (TRI-SCORE) [9] was
able to stratify patient mortality in the perioperative period. The
score is formed by eight parameters, and the novel and valuable
feature is the inclusion of liver and RV function [10]. TRI-SCORE
incorporates RV function evaluated through Tricuspid Annular
Plane Systolic Excursion (TAPSE) and systolic peak at Tissue
Doppler Imaging (S-TDI), carrying the intrinsic limitations of
these parameters, especially in the setting of severe TR.

In fact, conventional echocardiographic parameters, such as
TAPSE (Tricuspid Annular Plane Systolic Excursion), S' TDI (peak
Systolic wave at Tissue Doppler Imaging) or fractional area
change (FAC), are load and angle dependent, without exploring
all RV walls or considering flow direction. Strain analysis, and in
particular RV free wall longitudinal strain (RVFWLS), reflects RV
contractility more accurately [11], and has recently emerged as a
prognostic indicator in patients with TR [12-14].

The aim of this study was to explore the independent and in-
cremental prognostic value of RVFWLS isolated or embedded in
a clinical risk score, such as the TRI-SCORE, in predicting short-
term outcomes of patients with severe TR undergoing ITVS.

MATERIALS AND METHODS
Study population

We retrospectively enrolled 110 consecutive patients with severe
TR with complete echocardiographic evaluation who underwent
ITVS between November 2016 and July 2022 at San Raffaele
Hospital, Milan, Italy. Exclusion criteria were previous TV surgery,
urgent surgery, complex congenital heart disease, active endo-
carditis and inadequate acoustic window.

The study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki and was approved by the institution-
al review board (LOCOMOTRI study protocol). For retrospective
studies, the ethical committee waived informed consent.

Data collection

The following clinical data were collected: age, sex, BMI (body
mass index), cardiovascular risk factors, chronic kidney, pulmon-
ary, liver, cerebrovascular and coronary artery disease, prior
pacemaker implantation and surgical/transcatheter heart inter-
ventions, congenital heart disease, history of intravenous drug
abuse and acute decompensated congestive heart failure. Signs
and symptoms of fluid overload were recorded as well as infor-
mation regarding diuretic therapy and functional capacity, as
evaluated by New York Heart Association (NYHA) class.
Laboratory tests were measured at baseline, specifically:
haemoglobin, creatinine, estimated glomerular filtration rate
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according to the Cockroft-Gault formula, bilirubin, plasmatic so-
dium, NT-proBNP and TnT (Troponin T).

Transthoracic echocardiography

Complete transthoracic echocardiograms were performed at
rest with commercially available ultrasound systems (Vivid E9
and Vivid E95, General Electric Healthcare, Milwaukee, WI, USA).
Median time from echocardiography to intervention was 9 days.

Data were acquired as per current recommendations for car-
diac chambers quantification and the severity of TR was assessed
by multiparametric approach using jet size, VC, PISA radius,
EROA PISA, 3D VC area (when available) and hepatic vein flow
[15-17] and graded as severe, massive or torrential [18].

In particular, RV global longitudinal strain (RVGLS) was calcu-
lated as the average of the 6 RV segments (basal, mid and apical
segments of both the free wall and the septum), while RVFWLS
as the average of the 3 segments of RV free wall (basal, mid and
apical segments). RVFWLS and RVGLS were used as absolute val-
ues, instead of negative, to avoid confusion. RV dysfunction was
defined according to guidelines [19]. Right ventricle-pulmonary
artery (RV-PA) coupling was evaluated non-invasively using the
ratio between TAPSE and SPAP and between RVFWLS and SPAP
[20, 21].

Data were analysed off-line on a dedicated workstation
(ECHOPAC BT 11; GE, Milwaukee, WI, USA).

Clinical risk score

The TRI-SCORE was calculated to stratify patients in low (<3),
moderate (4-5), or high (>6) surgical risk, giving a value of 1 to
the following variables (maximum score 12): age > 70years,
NYHA functional classes Ill-IV, right-sided heart failure signs (se-
vere jugular venous distention, ascites and/or marked peripheral
oedema), daily dose of furosemide > 125 mg, glomerular filtra-
tion rate <30 ml/min, elevated total bilirubin (above our labora-
tory threshold of 1.2mg/dl), left ventricular ejection fraction
(LVEF) <60% and moderate/severe RV dysfunction (semi-quanti-
tatively assessed using a multi-parametric approach integrating
TAPSE < 17 mm and/or Doppler tissue imaging peak systolic an-
nular velocity S < 9.5cm/s and/or and according to visual as-
sessment) [9]. In addition, we built a modified version of the
classic TRI-SCORE, a combination of TRI-SCORE and longitudinal
Strain, using RVFWLS for assessing RV function instead of TAPSE
and S' TDI (assigning 2 points in case of RVFWLS lower than the
cut-off defined by ROC analysis).

Follow up and end-point

The clinical outcome was all-cause 30-day mortality; if hospital
discharge occurred before 30 days, patients were followed-up by
phone interview, analysis of hospital database and/or ambula-
tory visit.

Statistical analysis

The normal distribution of continuous variables was tested with
Kolmogorov-Smirnov test. Continuous variables are reported as
mean * standard deviation or median (interquartile range, IQR)

and were compared using the Student’s t-test or Mann-Whitney
U-test, respectively. Categorical variables are reported as counts
and percentages: the Chi-square test was used when the
expected cell counts were 5 or greater; in cases where any cell in
the contingency table had an expected count below 5, Fisher's
exact test was applied.

Receiver operator characteristic (ROC) curves and the areas
under the curves were calculated for echocardiographic parame-
ters of RV function and used to find a cut off discriminating the
occurrence of the end-point at follow-up. In addition, ROC
analysis was performed to compare the ability to predict the
primary end-point of TRI-SCORE and the combination of TRI-
SCORE with Strain. The comparison between the AUCs was
performed using the Delong’s test.

The difference between Chi-square (x2) was assessed by the
likelihood ratio test, while Cox regression was used to identify
independent predictors of 30-day mortality.

Survival rates were estimated with the Kaplan-Meier method
and differences between groups compared by the log-rank test.
Follow-up was censored at the time of last follow-up or when
the primary end-point occurred.

The intra- and interobserver reproducibility of strain analysis
was assessed by 2 independent readers in a set of 10 random
cases and tested by calculating the intra-class correlation coeffi-
cient for RVFWLS.

A 2-sided P<0.05 was considered statistically significant.
Statistical analysis was performed by SPSS 24.0 software (SPSS,
Inc., Chicago, IL, USA).

RESULTS

Clinical and echocardiographic characteristics of
the population

During the study period, 110 patients underwent isolated TV
surgery: as 25 patients were excluded due to technical reasons
leading to inadequate strain analysis and 6 because of previous
TV surgery, the final population included 79 patients. Twenty-
two patients underwent TV repair with annuloplasty, while 57
TV replacement (54 received a bioprosthetic valve and 3
received a mechanical valve).

Baseline clinical characteristics are shown in Table 1: patients
had a median age of 66 (IQR: 57-75) years, were predominantly
female, with a high prevalence of atrial fibrillation. Almost half
of patients had a history of previous cardiac surgery and 37% of
the total population was very symptomatic for heart failure
(NYHA classes I11/IV). According to the TRI-SCORE, the majority
of patients (n=53, 67%) had a low surgical risk, while 10% of
patients had a high surgical risk with a TRI-SCORE >6 points.

Baseline echocardiographic characteristics of patients are pre-
sented in Table 1.

Approximately 90% of the population presented with pre-
served left ventricular ejection fraction (LVEF > 50%). The most
frequent aetiology of TR was functional (65%). TR was severe,
massive and torrential in 73%, 18% and 9% of patients,
respectively.

The prevalence of RV systolic dysfunction, according to rec-
ommended cut offs [22], was 19%, 29% and 11% based on
TAPSE, S' TDI and FAC, respectively (Fig. 1); the prevalence of RV
dysfunction significantly increased according to RVFWLS (43%):
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Table 1: Baseline clinical and echocardiographic

characteristics

Clinical characteristics

n=79

Age (years) 66 (IQR 57-75)
Sex: female 54 (68%)
Hypertension 63 (63%)
Diabetes mellitus 8(10%)
Smoking history 25 (32%)
Hypercholesterolemia 24 (30%)
COPD 8 (10%)
Atrial fibrillation 36 (46%)
Pacemaker/ICD 16 (20%)
CAD 11 (14 %)
BMI (kg/m?) 246+54
Haemoglobin (g/dl) 126+1.9
Creatinine (mg/dl) 1+04
eGFR (ml/min) 7394279
Total bilirubin (mg/dl) 0.88+0.6
Sodium (mEq/1) 139437
Furosemide dose (mg) 82mg+127mg
e Furosemide dose > 125 mg o 6(8%)
TRI-SCORE (points) 3(IQR 1-4)
Surgical risk according to TRI-SCORE
e Low (<3 points) 53 (67%)
e Intermediate (4-5 points) 18 (22%)
o High (> 6 points) 8(10%)
Surgical risk according to TRI-SCORE and RV Strain
e Low (<3 points) 47 (59%)
o Intermediate (4-5 points) 20. (25%)
e High (> 6 points) 12 (15%)
Charlson comorbidity index 4(IQRO-2)
Functional class
NYHA classes |- 50 (63%)
NYHA classes [11-1V 29 (37%)
Signs of right heart failure
Ascites 1(1%)
Hepatomegaly 7 (9%)
Peripheral oedema 18 (23%)
Fatigue 42 (53%)
Dyspepsia 3 (4%)
Jugular venous distension 3 (4%)
Previous cardiac surgery 35 (44%)
e Previous mitral/aortic valve surgery 32
e CABG 2
e Interatrial defect closure 1
Type of TV surgery
e Annuloplasty 22 (28%)
e Replacement with bioprosthetic valve 54 (68%)
e Replacement with mechanical prosthesis 3 (4%)
e On pump surgery with beating heart 28 (35%)
Echocardiographic characteristics
TR aetiology
Organic TR 28 (35%)
e Degenerative/prolapse 3 (4%)
e Rheumatic 5 (6%)
e Previous endocarditis 7 (9%)
e Carcinoid disease 1(1%)
Functional TR 51 (65%)
o Atrial TR 31 (39%)
e Ventricular TR 20 (25%)
Grade of TR
e Severe 58 (73%)
e Massive 14 (18%)
e Torrential 7 (9%)
Continued

Table 1: Continued

Clinical characteristics n=79

VC (mm) 10.6+4.13
EROA PISA (cm?) 0.7+0.49
RA area (cm?) 30.6+12.1
TA (SL diameter, mm) 458+7.7

TA dilatation (TA diameter > 21 mm/m?) 72 (91%)

RV basal end diastolic diameter (mm) 479+88
RV mid end diastolic diameter (mm) 374+69
RV end diastolic area (cm?) 23.8+9.3
RV end systolic area (cm?) 13.5+6.5
TAPSE (mm) 20.6+4.9
S'TDI (cm/s) 11.9£3.4
FAC (%) 43748
RVFWLS (absolute value, %) 21663
RVGLS (absolute value, %) 19.3+6.2
SPAP (mmHg) 39.1+9.1
RV-PA coupling

e TAPSE-PASP (mm/mmHg) 0.56 +0.02
e RVFWLS-PASP (%/mmHg) 0.54+£0.2
Estimated RAP (mmHg) 9.8+52
LV EF (%) 58.9:6.7
LV EF > 50% 72(91%)
LV end diastolic volume/BSA (ml/m?) 51.1+£13.2
Average E/F' 72+34
LA/BSA (ml/m?) 60.4+52.6
Aortic regurgitation

e None/trivial 46 (58%)
e Mild 28 (35%)
e Moderate 5(7%)
o Severe 0(0%)
Aortic stenosis

o None/trivial 78 (99%)
o Mild 0 (0%)
e Moderate 1(1%)
e Severe 0(0%)
Mitral regurgitation

e None/trivial 33 (42%)
o Mild 28 (35%)
e Moderate 18 (23%)
e Severe 0 (0%)
Mitral stenosis

e None/trivial 75 (95%)
o Mild 4(5%)
e Moderate 0(0%)
e Severe 0 (0%)
Tricuspid stenosis

e None/trivial 73 (91%)
o Mild 2 (3%)
e Moderate 2(3%)
e Severe 2(3%)
Pulmonary regurgitation

e None/trivial 77 (97%)
o Mild 2 (3%)
e Moderate 0(0%)
e Severe 0 (0%)
Pulmonary stenosis 0 (0%)

Abbreviations: BMI: body mass index; COPD: chronic obstructive pulmonary
disease; CAD coronary artery disease; CABG: coronary artery bypass graft;
eGFR: estimated glomerular filtration rate; ICD: implantable cardioverter de-
fibrillator; NYHA: New York Heart Association; BSA: body surface area; LV EF:
left ventricular ejection fraction; EROA: effective regurgitant orifice area; RA:
right atrial; RV, right ventricle; LA: left atrial; PASP: pulmonary artery systolic
pressure; RAP: right atrial pressure; VC: vena contracta; TA: tricuspid annulus.
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Figure 1: Prevalence of RV dysfunction according to different echocardiographic indices (upper panel) and reclassification of RV function according to RVFWLS (lower panel).

25-40% of patients with normal RV function according to each
conventional echocardiographic parameters had impaired RV
systolic function according to RVFWLS (Fig. 1). The intraclass
correlation coefficient for RVFWLS was very good (0.83), as
assessed in a random set of 10 patients.

End-point and prognostic role of RV function

The primary end-point of peri-operative mortality occurred in 7
patients (9%) with a median time from intervention of 15 (IQR
5-20) days. Data on 'residual TR’ were available for 76 out of 79
patients. The vast majority of patients (65 patients, 85%) had
none or trace residual TR, 7 patients (9%) had mild residual TR,
and 4 patients (5%) had moderate residual TR. In univariable
analysis, the presence of moderate residual TR was not associ-
ated 30-day mortality (HR 0.5, 0.1-777, P=0.38), nor did the
presence of more than mild residual TR (HR 0.39, 0.1-337,
P=0.14). At univariable analysis, LVEF, diabetes mellitus, cre-
atinine, eGFR, serum sodium, MELD XI, TRI-SCORE and the
combination of TRI-SCORE and Strain, RV end-systolic and end-
diastolic area, RVGLS, RVFWLS and FAC were predictors of peri-
operative mortality (Table 2).

Among parameters of RV function, ROC curve analysis
showed that RVFWLS cutoff of 20% was the best parameter of
RV function to predict peri-operative mortality (AUC: 0.833, IC
0.72-0.95, P=0.005, sensitivity 68%, specificity 100%) (Fig. 2).
Patients that died at 30 days had significantly lower RVFWLS
compared with those who survived (16.7+56 vs
223+46.1; P=0.017).

Patients with RV dysfunction defined by RVFWLS < 20% had
lower both 30-day and overall survival compared with patients
with preserved RV function (80 +0.7% vs 100%, log-rank P 0.001)
(Fig. 3; Supplementary Material, Fig. S1).

In ROC curve analysis, the combination of TRI-SCORE and RV
Strain, assessing RV dysfunction by speckle-tracking echocardi-
ography, outperformed the TRI-SCORE in predicting outcome
(AUC 0.874 vs 0.787, P=0.05, Fig. 4).

Table 2: Univariable analysis for predictors of 30-day mortality

Univariable analysis

HR (95% Cl) P-value
Age 1.08 (0.98-1.18) 0.113
Sex: male 0.919 (0.18-4.74) 0.92
Hypertension 2.22(0.41-12.12) 0.36
Diabetes mellitus 10.66 (2.14-53.07) 0.004
Hypercholesterolemia 1.14 (0.209-6.22) 0.88
Smoking history 2.1(0.42-10.38) 0.37
COPD 0.42 (0.01-4016.7) 0.59
Atrial fibrillation 1.75(0.9-3.42) 0.101
CAD 0.039 (0-717.43) 0.517
BMI 1.04 (0.93-1.17) 0.454
Haemoglobin (g/dl) 0.76 (0.52-1.1) 0.136
Creatinine (mg/dl) 19.37 (4.33-86.57) <0.001
eGFR (ml/min) 0.93 (0.94-0.99) 0.002
Na* (mEq/l) 0.806 (0.696-0.932) 0.004
Total bilirubin (mg/dl) 1.84 (0.79-4.3) 0.157
NYHA class Il or IV 3.51(0.64-19.19) 0.147
Previous CV surgery 3.13(0.61-16.15) 0.172
Moderate MR 1.38(0.27-7.11) 0.8
Beating heart surgery 0.957 (C10.59-1.55) 0.85
TRI-SCORE 1.54(1.08-2.2) 0.02
TRI-SCORE and RV Strain 1.705 (1.20-2.42) 0.003
Charlson comorbidity index 0.46 (0.09-2.34) 0.358
MELD XI 1.298 (1.12-1.51) 0.001
RV end diastolic area (cm?) 1.10(1.01-1.2) 0.02
RV end systolic area (cm?) 1.13(1.02-1.25) 0.02
RA volume (ml) 1.01 (0.1-1.02) 0.158
TA diameter (mm) 1.02 (0.93-1.12) 0.64
TAPSE 0.9 (0.78-1.05) 0.172
S'TDI 0.71 (0.51-0.97) 0.03
FAC 0.91 (0.84-0.98) 0.013
RVFWLS 0.83 (0.73-0.94) 0.003
RVGLS 0.84 (0.74-0.96) 0.008
PASP 1.03 (0.95-1.11) 0.54
LVEF 0.88(0.79-0.98) 0.017
E/E 1.05 (0.7-1.59) 0.81
TAPSE/PASP 0.02 (0.01-2.27) 0.1
RVFWLS/PASP 0.001 (0.01-0.26) 0.016
Organic vs functional TR 42.49 (0.07-25035.8) 0.249
Residual TR after surgery > 1+ 0.39(0.1-337) 0.14

Bold values denote statistical significance at the p < 0.05 level.
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Figure 2: ROC curve analysis with echocardiographic parameters of RV function.
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Figure 3: Kaplan-Meier curves according to RV dysfunction defined
by RVFWLS.

In addition, the incremental value of RVFWLS to
predict survival over TRI-SCORE was assessed by sequential Cox
analysis: adding TAPSE to TRI-SCORE did not significantly
increase the global x2 values; however, adding RVFWLS
significantly improved the global X2 values (P=0.281 vs
P =0.008) (Fig. 5).

DISCUSSION

The main results of the present study are:

« in all-comers surgical candidates undergoing ITVS in a high-
volume tertiary centre, the peri-operative mortality was not
negligible despite the majority of patients presented normal
RV function, as assessed by conventional parameters;

« a high proportion of patients undergoing surgery had an
advanced stage of the disease, as shown by more than se-
vere TR grade and a reduction of the RV function assessed
by longitudinal strain;

AUC 95% Cl pvalue
T/-\_PSE 0,678 0,481-0,874 0,156
m 0,808 0,651-0,964 0,014
EA(_: 0,798 0,642-0,954 0,018
RVFWLS 0,854 0,744-0,965 0,005
0,766 0,575-0,957 0,034

o TRI-SCORE showed a good predictability of peri-operative
mortality, further increasing when RV function was eval-
uated by RVFWLS.

In our surgical cohort, TV intervention was associated with a
mortality of 9%, which is consistent with previous data [23-25].
High mortality rates following TV surgery could be explained by
the late referral of patients with severe TR, with advanced right
heart failure [25-27].

Among baseline clinical characteristics, diabetes mellitus,
serum sodium levels, TRI-SCORE and hepatorenal dysfunction as
assessed by MELD XI| were predictors of all-cause death at uni-
variable analysis, consistent with previous evidence [9, 28, 29],
emphasizing the loss of benefit when TR is treated in the
advanced stage of the disease and in the presence of multiorgan
failure. It is interesting that in the univariable analysis a number
of the parameters of TRI-SCORE were not significant in our co-
hort: age, NYHA class, bilirubin levels as opposed to the TRI-
SCORE itself, whereas in the paper by Dreyfus et al. [9] these
were highly significant. This could be related to the relatively
small study population, and the characteristics of the cohorts:
compared with the paper by Dreyfus et al. [9], our population
was older (mean age 66 vs 60 years), without elevated total bili-
rubin, and with lower functional NYHA class (NYHA classes IlI-
IV 37% vs 47%).

Current guidelines acknowledge the importance of early treat-
ment in order to avoid poor clinical outcomes, but clear indica-
tions of the timing of intervention based on thresholds of RV
function have not been defined yet [5]. This does not necessarily
imply that RV failure is the main cause of death after surgery,
and missing echocardiographic data after surgery hampered this
analysis in our work. Evaluation of RV function is particularly
challenging in the context of severe, or more than severe, TR
due to the backward stroke volume, not taken into account by
conventional parameters, having the potential to overestimate
RV function [30]. In our experience, TAPSE was not predictive of
mortality. Some authors have previously shown its association
with long-term mortality [31-33]. However, these studies dif-
fered for the inclusion of moderate TR, the low rates of interven-
tion and the higher percentage of patients with decreased
TAPSE. Conversely, in our population RV dysfunction when
assessed by conventional methods was relatively low, whereas
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Figure 4: ROC curve analysis including different TRI-SCORE models.
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Figure 5: Incremental value of the RVFWLS and TAPSE over TRI-SCORE for predicting the primary end-point by global y* changes in sequential Cox analysis.

longitudinal strain was able to identify a higher rate of systolic
impairment, as already known in the literature [13]. The present
preliminary study, despite the small sample size, adds to the pre-
vious literature that RVFWLS provided incremental prognostic
value to predict peri-operative mortality at 30 days in respect to
conventional parameters such as FAC and S' TDI.

In addition, TAPSE/PASP ratio, a surrogate of RV-PA coupling,
in the univariate analysis did not correlate with outcome
(Table 2), maybe because also PASP seems not to be associated
with prognosis, maybe because in the context of severe TR, such
as in our population, echocardiographic estimation of PASP
loses accuracy, and also TAPSE could overestimates RV systolic

function. Patients undergoing TV surgery have a narrower range
of PASP, due to possible selection bias, thus maybe hampering
the prognostic role of this ratio in this specific population.

Finally, the combination of TRI-SCORE-and RV Strain, that is
the TRI-SCORE in which RV function is evaluated by RVFWLS,
had a higher prognostic power to predict peri-operative mortal-
ity after ITVS, as compared with the classic TRI-SCORE that is
based on TAPSE (Chi-square 12.024 vs 8.145; P=0.008).

Early detection of RV dysfunction is crucial in patients with
TR. Our findings may be a proof of concept to apply to patients
with severe TR in order to break the vicious circle of volume
overload and RV remodelling before irreversible damage occurs.
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Limitations

This is a retrospective, single centre study with a relatively small
sample size and focusing on 30-day mortality; due to the retro-
spective nature, pre-operative management could have differed
among patients. Measurements by 3D echocardiography, CMR
and cardiac catheterization, and the assessment of invasive pul-
monary pressures were not available for the majority of patients.
Missing adequate echocardiographic views for strain analysis in
some cases could have hampered our statistical analysis; lack of
echocardiographic data at follow-up, and in particular data on
residual TR, prevented us from analysing pre- and post-surgical
changes as well as the impact of post-operative parameters
on outcomes.

CONCLUSIONS

Severe TR is associated with significant morbidity and mortality,
and advanced stages of RV dysfunction carry the worst clinical
outcomes. RVFWLS could detect earlier RV dysfunction as com-
pared with conventional echocardiographic parameters, espe-
cially in the setting of severe TR. Although a definitive
conclusion cannot be drawn, the addition of RVFWLS to the
TRI-SCORE, a well-known clinical risk score, improves the ability
to predict the risk of in-hospital mortality. Our data represent a
proof of concept that need to be confirmed in large clinical trial.
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