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Refining Severe Tricuspid Regurgitation
Definition by Echocardiography with a New
Outcomes-Based ‘“Massive” Grade
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Refining Severe Tricuspid Regurgitation
Definition by Echocardiography with a New
Outcomes-Based “Massive” Grade

Kalie Y. Kebed, MD, Karima Adderia, MDD, Michael Henry, MD, Megan Yamar, RDCS, Lynn Weinert, RDCS,
Stephanie A. Besser, MSAS, MSA, MAC]C, Victor Mor-Avi, PhD, and Roberto M. Lang, MIY, Chicage, lilinois

Background: Current echocardiographic guidelines recommend that tricuspid regurgitation (TR) severity be
graded in three categories, following assessment of specific parameters. Findings from recent trials have
shown that the severity of TR frequently far exceeds the current definition of severe. We postulated that a
grading approach that emphasizes outcomes could be useful to identify patients with severe TR at increased
risk of mortality.

Methods: We identified 284 patients with echocardiograms demonstrating severe functional TR, defined as
vena contracta (VC) = 0.7 em. Demographics and mortality data were obtained from the medical records. Pa-
tients were divided into study (n = 122 patients with three-dimensional images) and validation (n = 162) co-
horts. The VC was measured in both the right ventricular (RV) inflow and apical four-chamber views and
averaged. For the study cohort, tricuspid annular, RV end-diastolic (basal, mid, long axis) dimensions,
tricuspid leaflet tenting height and area, RV free-wall longitudinal strain, and RV volumes were measured
from two- and three-dimensional data sets. A K-partition algorithm was used in the study cohort to derive a
mortality-related cutoff VC value, above which TR was termed “massive.” The ability of this VC cutoff to iden-
tify patients at greater mortality risk was then tested in the validation cohort using Kaplan-Meiar survival anal-
ysis.

Results: In the study cohort, VC > 092 cm (massive TR) was optimally associated with worse survival,
Tricuspid annular and RV size were larger in the massive group (P < .05}, while there were no significant dif-
ferences in demographics between the TR groups. Importantly, in the independent validation cohort. the
above VC cutoff also comelated with increased mortality in the massive group (log-rank P < .05).

Conclusions: Among patients traditionally defined as having severe TR, a subset exists with massive TR, re-
sulting in greater adverse RV remaodeling and increased montality. These patients may derive the greatest
benefit from emerging percutanecus therapies. (J Am Soc Echocardiogr 2020;M:M-M.)

Keywords: Tricuspid valve, Valwular regurgitation, Vena contracta, Right ventricle
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2D = Two-dimensional

2DE = Two-dimensional
echocardiographic

3D = Three-dimensional

3DE = Three-dimensional
echocardiographic

EROA = Effective regurgitant
orifice area

LV = Left ventricular
MR = Mitral regurgitation

RV = Right ventricular,
ventricle

TA = Tricuspid annulus
TR = Tricuspid regurgitation

VC = Vena confracta
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Abstract

Background: Current echocardiographic guidelines recommend that
tricuspid regurgitation (TR) severity be graded in three categories,
following assessment of specific parameters. Findings from recent trials
have shown that the severity of TR frequently far exceeds the current
definition of severe. We postulated that a grading approach that
emphasizes outcomes could be useful to identify patients with severe TR
at increased risk of mortality.
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Abstract

Methods: We identified 284 patients with echocardiogram demonstrating
severe functional TR, defined as vena contracta (VC) =0.7 cm.
Demographics and mortality data were obtained from the medical records.
Patients were divided into study (n = 122 patients with three-dimensional
images) and validation (n = 162) cohorts. The VC was measured in both
the right ventricular (RV) inflow and apical four-chamber views and
averaged.
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Abstract

Methods: For the study cohort, tricuspid annular, RV end-diastolic (basal,
mid, long axis) dimensions, tricuspid leaflet tenting height and area, RV
free-wall longitudinal strain, and RV volumes were measured from two-
and three-dimensional data sets. A K-partition algorithm was used in the
study cohort to derive a mortality-related cutoff VC value, above which
TR was termed “‘massive.”” The ability of this VC cutoff to identify
patients at greater mortality risk was then tested in the validation cohort
using Kaplan-Meier survival analysis.
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Abstract

Resulis: In the study cohort, VC > 0.92 cm (massive TR) was optimally
assoclated with worse survival. Tricuspid annular and RV size were
larger in the massive group (P <.05), while there were no significant
differences in demographics between the TR groups. Importantly, in the
independent validation cohort, the above VC cutoff also correlated with
increased mortality in the massive group (log-rank P <.05).
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Abstract

Conclusions: Among patients traditionally defined as having severe TR,
a subset exists with massive TR, resulting in greater adverse RV
remodeling and increased mortality. These patients may derive the
greatest benefit from emerging percutaneous therapies.
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Keywords: Tricuspid valve, Valvular regurgitation, Vena contracta,
Right ventricle
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HIGHLIGHTS

e Severity of TR frequently exceeds the cument definition of
severe.

e Outcomes-based grading approach could identify patients
with higher mortality risk.

* 284 patients with severe functional TR, defined as vena con-
tracta (VO) =0.7 em.

o VC > 092 cm (“massive” TR) associated with adverse RV
remodeling + reduced survival.
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Total study Severe TR, Massive TR,

Characteristics cohort (N=122) VC=092(n=79 VC> 092 =43) P
Age, years 71 =17 71+ 17 70 = 16 67
Sex, male 33 (27) 21(27) 12 (28) 870
Body surface area, m® 1.8(1.6,.2.0) 1.7 (1.6,2.0) 1.8(1.6,2.0) .50
History of atrial fibrillation 57 (47) 33 (42) 24 (57) A1
LV ejection fraction, % 44 = 20 48+ 19 ar =19 14
LV dilation 32 (29) 19 (24) 13 (30) 46
Obstructive coronary artery disease 38 (31) 26(33) 12 (28) 57
=Moderate MR 48 (39) 33 (42) 15 (35) 55
Diastolic dysfunction 69 (57) 42 (53) 27 (63) 31
Tenting height, em 0.84 + 0.35 0.76 + 0.34 0.98 = 0.34 [~ 0015
Tenting area, cm® 19410 1.5+ 07 26«11 <.0001
Right atrial volume index, mL/m® 70+ 33 57 + 25 87 = 38 <.0001
TA, em 4.39 = 065 4.15 + 0.58 4.83 + 0.55 <.0001
RV end-diastolic base, cm 5,65 + 0.96 5,37 + 0.94 6.17 = 0.77 <.0001
RV end-diastolic mid, cm 4.45 = 1.03 424 +103 485+ 093 .0008
RV end-diastolic length, cm 8.40 + 1.08 8.16 + 1.08 8.84 = 0.95 0005
RV free-wall strain, % —13.8 = 5.1 -148+53 120+ 43 .007
3DE RV end-diastolic volume index, mL/m® 149 = 68 134 + 61 b | I

T oy e | ! I

3DE RV end-systolic volume index, mL/m? 95 + 47 84 + 43 i ‘)9[}';'}{'[5 Slagyyy-2crno
3DE RVEF, % 37+ 10 38 + 10 3610 29
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TiEX A Z BMAESEREZR (P=0.71) .

Table | Proposed expansion of the ‘Severe’ grade

Variable Mild Moderate Severe Massive Torrential
VC (biplane) <Imm 3-6.9 mm 7-13mm 14-20mm =21mm
EROA (PISA) <20mm’ 20-39mm’ 40-59mm” 60-79mm’ >80 mm’
3D YCA or quantitative EROA” 75-94mm?® 95-114mm’ >115 mm?

VC, vena contracta; EROA, effective regurgitant orifice area; 3D VCA, three-dimensional vena contracta area.
*3D VICA and quantitative Doppler EROA cut-offs may be larger than PISA EROA.
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