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Abstract

Introduction. Tricuspid regurgitation is associated with progressive right heart failure and increased
mortality. The two principal repair techniques are ring annuloplasty (rigid prosthetic ring implantation)
and the De Vega suture annuloplasty.

Aim. Comparison of short-term results in 32 patients with severe functional tricuspid regurgitation,
divided into two equal groups, based on the technique used: Group I (ring annuloplasty) (n=16) and
Group II (De Vega suture annuloplasty) (n=16).

Materials and methods. Preoperative characteristics, intraoperative data, and postoperative outcomes
were collected. Statistical analysis compared group differences in early mortality, complications, and
tricuspid regurgitation recurrence. Results were contextualized with contemporary studies and guidelines.
Results. Both groups achieved significant reduction of tricuspid regurgitation grade from severe
preoperatively to mild or less in most patients at discharge. Residual moderate tricuspid regurgitation was
low in both groups (12.5% vs 18.8%, p>0.5). There was no significant difference in early postoperative
complications. One in-hospital death occurred in Group I (6.3% mortality) vs. none in Group I
Postoperative echocardiography showed marked reduction in right atrial size and pulmonary artery
systolic pressure in both groups (mean pulmonary artery systolic pressure ~44-48 mmHg postoperatively,
down from ~60-64 mmHg preoperatively). Left ventricular ejection fraction was mildly improved (from
~56% to 60% in Group I, ~60% to 62% in Group II).

Conclusions. Both ring annuloplasty and De Vega suture repair are effective in the early postoperative
period, with comparable improvements in hemodynamics and tricuspid regurgitation severity at
discharge. However, given the high recurrence rate of suture annuloplasty over time and evidence of
improved long-term survival and freedom from tricuspid regurgitation with ring annuloplasty, the use of
a prosthetic ring is recommended as the preferred technique for functional tricuspid regurgitation repair
whenever feasible.

Keywords: tricuspid regurgitation, ring annuloplasty, De Vega technique, tricuspid valve repair,
echocardiography, annuloplasty durability

INTRODUCTION

Tricuspid valve pathologies, particularly tricuspid
regurgitation (TR), have gained recognition as an
important component of cardiac surgical care. TR
accompanies left-sided valvular disease in a large subset
of patients: moderate-to-severe TR is present in about
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0.8% of the general population and becomes more
prevalent with age [1]. Chronic significant TR leads to
progressive right atrial and ventricular dilation, hepatic
congestion, and is an independent predictor of reduced
survival. The vast majority of TR cases are functional
(secondary to annular dilation from right ventricular
pressure/volume overload), often due to left-heart
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lesions (long-standing mitral or aortic valve disease)
or pulmonary hypertension [1, 3]. In these cases, the
tricuspid leaflets are structurally normal, and correcting
the annular dilation can eliminate the regurgitation.
Historically, TR was sometimes dubbed the «forgotten
valve», and surgical intervention was deferred, as patients
might remain asymptomatic for years despite severe
TR [2]. However, persistent severe TR eventually causes
refractory right heart failure with organ congestion,
and once advanced, carries a high surgical risk [2].
Contemporary guidelines accordingly emphasize timely
treatment: current ESC and AHA guidelines recommend
surgical tricuspid repair at the time of left-valve surgery
for all patients with severe TR (Class I), and consideration
of prophylactic annuloplasty for moderate TR with
annular dilatation >40 mm (Class I1a) [3]. Such proactive
intervention aims to prevent irreversible right ventricular
(RV) damage and improve long-term outcomes [2, 3].

Surgical techniques to treat functional TR have
evolved over the decades. The tricuspid annuloplasty —
reducing the enlarged annulus to restore leaflet
coaptation — is the cornerstone of surgical TR repair [3].
Two primary annuloplasty approaches exist. The first is
the suture annuloplasty, typified by the De Vega technique
(introduced in 1972), in which a double semicircular
pledgeted suture is placed around the tricuspid annulus
and cinched to a smaller diameter. This technique
is technically straightforward and avoids prosthetic
materials, which is advantageous in resource-limited
settings and adds little cost [3]. De Vega annuloplasty
effectively reduces tricuspid orifice size and can yield
good early results. However, long-term durability of
suture techniques is a concern — the sutures may stretch
or even tear through tissue over time, especially under
continued high RV pressures, leading to recurrence of
TR in a significant proportion of patients [3]. Indeed,
studies have reported TR recurrence rates of 20-30%
at 5-10 years after De Vega repairs [1]. The second
approach is ring annuloplasty, in which a partial or
complete prosthetic ring (often rigid or semi-rigid) is
secured to the tricuspid annulus. Rigid ring annuloplasty
provides permanent annular remodeling and resistance
to re-dilatation [3]. It has become widely accepted as the
standard surgical technique for functional TR in many
centers, because multiple studies show better valve
competence and less late TR with ring use compared to
suture repair. By «putting a ring on» the tricuspid valve,
the surgeon aims to enhance coaptation and maintain it
over the cardiac cycle and years of repetitive stress. Rings
(whether rigid or flexible) can also distribute annular
forces and potentially reduce tension on each suture,
minimizing the risk of stitch dehiscence [3].

Despite the theoretical advantages of ring vs.
suture, the clinical debate has persisted, especially
regarding short-term outcomes and in certain contexts
such as concomitant surgery. Some earlier studies did
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not find significant differences in early postoperative TR
or survival between De Vega and ring annuloplasty — for
example, one trial noted no short-term survival benefit
of ring annuloplasty over De Vega at 1-year follow-up,
although both provided good initial reduction in TR [4].
Cost considerations and ease of technique also kept the
De Vega repair in practice, particularly when surgical
resources or ring prostheses were limited. However, more
recent evidence strongly favors ring annuloplasty for
superior durability. Numerous retrospective analyses and
meta-analyses in the 2020s have demonstrated that, while
early mortality may be similar between techniques, ring
repairs result in significantly lower TR recurrence and
need for reoperation over the long term [5]. For instance,
a propensity-matched study by Sohn et al. reported that
rigid ring annuloplasty was associated with less late TR
recurrence and better freedom from valve-related events
compared to suture repair, without differences in 10-year
survival [6]. A large series by Hirji et al. (650 patients)
found event-free survival at 8 years was significantly
higher with ring vs. suture (Hazard Ratio ~0.47), and
freedom from moderate-or-worse TR was also superior in
ring patients at 5 years (approximately 90% vs. 70%) [5].
These findings echo those of earlier observational studies
(e.g., McCarthy et al., Tang et al. [3]) and have been
reinforced by meta-analyses. A comprehensive network
meta-analysis (2021), including over 6,000 patients,
concluded that rigid rings halved the risk of TR recurrence
relative to suture annuloplasty (HR 0.42, p=0.005), with no
significant differences in operative mortality [7]. Notably,
that analysis found flexible bands yielded intermediate
outcomes: similar recurrence rates to both rigid rings and
sutures, suggesting flexible partial bands may not prevent
late dilation as effectively as rigid rings [7].

AIM

Our study aims to conduct a comparative analysis
of ring vs. De Vega annuloplasty outcomes, based on
our institutional experience, and to interpret the results
in the context of current evidence. We report the clinical
and echocardiographic outcomes of two patient groups
who underwent tricuspid repair with either a rigid
prosthetic ring (Group I) or the De Vega suture technique
(Group II). We focus on early (in-hospital) results and
discuss anticipated long-term implications. Additionally,
we incorporate insights from recent studies (2020-2025)
to underscore best practices in surgical TR management,
including patient selection, timing of intervention, and
expected durability of each repair method.

MATERIALS AND METHODS

This research was conducted as a retrospective
observational study at a single tertiary cardiac surgery
center. We identified patients who underwent surgical
repair of the tricuspid valve due to significant TR between
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2018 and 2021. Inclusion criteria were: severe functional
TR (grade 3+ or 4+ on Doppler echocardiography) with
either isolated tricuspid intervention or concomitant
surgery on other valves, and repair technique by either
ring annuloplasty or De Vega suture annuloplasty. To
create two comparable cohorts, we excluded patients
who had tricuspid valve replacement (prosthetic valve
insertion) or other less common repair techniques (e.g.,
bicuspidization via edge-to-edge sutures distinct from
De Vega). The final sample consisted of 32 patients,
divided into two equal groups based on the tricuspid
repair method: Group I: Ring annuloplasty — 16 patients
who received a rigid prosthetic ring on the tricuspid
annulus (Carpentier-Edwards Physio Tricuspid ring,
size as appropriate to annulus). Group II: De Vega
annuloplasty — 16 patients who underwent suture plication
of the tricuspid annulus using the classic De Vega
technique (double-pledgeted polypropylene suture woven
along the annulus and tied down to reduce the annular
circumference).

Concomitant procedures were recorded. Many
patients had left-sided valve interventions addressing
the primary pathology (e.g., mitral valve repair or
replacement for rheumatic disease, closure of atrial
septal defect (ASD), etc.). In Group I, 75% (12/16)
underwent isolated tricuspid surgery (often reoperations
years after prior mitral surgery), and the remainder had
concomitant procedures (e.g., ASD closure, pulmonary
artery thrombectomy). In Group II, the majority (14/16)
underwent combined surgery — typically tricuspid repair
alongside mitral valve repair or replacement, reflecting
a practice of De Vega annuloplasty during the initial
surgery for left-side disease. This difference in surgical
context is noted and considered in interpretation.

Preoperative data were obtained from patient
records. The surgeon’s notes were reviewed for technical
success of the annuloplasty (residual TR assessment
intraoperatively).

Postoperative ~ outcomes  during the index
hospitalization were collected: duration of mechanical
ventilation (hours of intubation in ICU), length of
ICU stay (days), need for inotropic support, volume of
chest tube drainage, transfusion requirements, and any
complications. Complications were defined as any adverse
events, such as reoperation for bleeding, stroke, renal
failure requiring dialysis, permanent pacemaker insertion
(for heart block), or death. Hospital mortality was defined
as death occurring before discharge.

Before  discharge, all patients underwent
transthoracic echocardiography to evaluate residual
TR grade, RV function, PASP, and other cardiac
function parameters. These echocardiographic results
were compared to preoperative values to gauge the
effectiveness of the repair. We also recorded the discharge
NYHA class and need for diuretics.
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Due to the retrospective design, follow-up beyond
discharge was limited; formal longitudinal follow-up
(e.g., at 6 or 12 months) was not uniformly available for
all patients. Thus, our analysis focuses on early outcomes
(in-hospital and discharge status). To supplement the
discussion of long-term outcomes, we rely on published
studies.

Data were analyzed using IBM SPSS Statistics 25.
Continuous variables are presented as mean + standard
deviation or median with interquartile range (IQR)
as appropriate, and categorical variables as counts
(percentages). Group comparisons were made using
the Student’s #-test for normally distributed continuous
data, the Mann-Whitney U test for non-normal data,
and the chi-square or Fisher’s exact test for categorical
variables. A two-tailed p<0.05 was considered statistically
significant. Given the small sample size (n=16 per group),
the study is exploratory in nature; power to detect small
differences is limited. No imputation was done for missing
data; only available data were analyzed.

RESULTS

The mean age was slightly higher in the ring
group (58.2+11.5 years) than in the De Vega group
(51.5+14.8 years), but this difference was not statistically
significant (p=0.18). Group 1 included 7 males
(43.8%) and Group II had 10 males (62.5%), reflecting
a higher male proportion with De Vega, though again
not significant (p=0.32). Comorbid conditions were
distributed similarly: about half the patients in each group
had a history of hypertension (43.8% vs. 37.5%), and only
one patient (6%) — in Group I — had diabetes mellitus.
Chronic lung disecase was not explicitly documented;
however, the prevalence of significant pulmonary
hypertension (see below) suggests long-standing
hemodynamic burden in many patients.

Importantly, the etiology and clinical context of
TR differed between groups. Group I had a greater
incidence of prior cardiac surgeries — 6 patients (37.5%)
had undergone previous valve operations (mostly mitral
valve replacements 4-20 years earlier, often for rheumatic
disease, now presenting with isolated TR progression).
In contrast, only 1 patient (6.3%) in Group II had a prior
cardiac surgery (one had a prior double valve replacement
and clot extraction).

Preoperatively, NYHA functional class was III in the
majority (11/16 in Group I, 10/16 in Group II), with the
remainder in class II. Signs of systemic venous congestion
(edema, ascites) were present in 50% of Group I and
44% of Group II, underlining the clinical impact of TR.
All patients were on diuretics pre-surgery. Summary of
the baseline characteristics for the two patient groups is
presented in Table 1.
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Table 1
Baseline Characteristics of Patients Undergoing Tricuspid Valve Repair
Characteristic Group I (n=16) Group II (n=16) p-value

Age (years) 582+11.5 51.5+14.8 0.18
Male sex, n (%) 7 (43.8%) 10 (62.5%) 0.32
NYHA class ITII/IV, n (%) 11 (68.8%) 10 (62.5%) 0.72
Hypertension History, n (%) 7 (43.8%) 6 (37.5%) 0.72
Diabetes Mellitus, n (%) 1 (6.3%) 0 (0%) 0.31
Chronic Atrial Fibrillation, n (%) 5 (31.3%) 4 (25.0%) 0.70
Chronic Rheumatic Heart Disease, n (%) 6 (37.5%) 2 (12.5%) 0.11
Prior Cardiac Surgery, n (%) 6 (37.5%) 1 (6.3%) 0.07
— Prior Mitral Valve Surgery, n (%) 5(31.3%) 1(6.3%) 0.18
Concomitant Left-sided Lesion, n (%) 4 (25%) 14 (87.5%) <0.001
— Mitral valve disease, n (%) 4 (25%) 14 (87.5%) <0.001
—SD, n (%) 4 (25%) 7 (43.8%) 0.30
Echo-CG:

— TR severity = Severe (4+), n (%) 10 (62.5%) 6 (37.5%) 0.14
— TR severity = Moderate (3+), n (%) 6 (37.5%) 8 (50%) 0.46
— Systolic PAP (mmHg) 64.3+13.7 60.1 £19.7 0.47
— LVEF (%) 56.1 £6.2 60.1 £5.9 0.04
— LV end-diastolic diameter (cm), 4.16+0.61 5.56 £ 1.06 <0.001
— RA diameter (cm) 52+09 44+09 0.02
— Moderate RV dilatation, n (%) 12 (75%) 11 (68.8%) 0.72
Atrial fibrillation (AF) on ECG, n (%) 9 (56.3%) 8 (50%) 0.74
Ascites / edema present, n (%) 6 (37.5%) 5 (31.3%) 0.72

Abbreviations: NYHA — New York Heart Association functional class; CABG — coronary artery bypass grafting; PAP — pulmonary

artery pressure; LVEF — left ventricular ejection fraction; LV — left ventricle; RA — right atrium; RV — right ventricle.

Echocardiographic findings before surgery confirmed
the severity of TR and its secondary nature (Table 2).
All patients had at least severe (grade 4+) TR or massive
coaptation gap on qualitative assessment. In Group I,
10 patients (62.5%) had grade 4+ TR, and the rest had
3+; in Group II, 6 patients (37.5%) had 4+ and 8 (50%)
had 3+ (2 were assessed as «3-4+»). The tricuspid annulus
diameter (where measured) was markedly dilated in
both groups (mean ~43 mm in apical 4-chamber view,

indexed >21 mm/m? for all patients). The right atrium was
enlarged in all patients (Group I had extremely large RA
dimensions, e.g., mean RA anterior-posterior diameter
5.240.9 cm vs 4.4+0.9 cm in Group II, consistent with
more chronic rheumatic cases). Many in Group I also had
giant left atria from prior mitral disease. The right ventricle
was moderately dilated in most patients; qualitative RV
systolic function was mildly to moderately reduced in
10 patients (distributed similarly across groups).

Table 2
Operative and In-Hospital Outcomes
Intra/Postoperative Parameter Group I (n=16) Group II (n=16) p-value
Cardiopulmonary Bypass time (min) 75.1£24.2 77.0£26.2 0.84
Aortic Cross-Clamp time (min)1 26.3 +30.1 53.7+36.9 0.18
Concomitant Procedures, n (%) 7 (43.8%) 16 (100%) <0.001
— Mitral Valve Repair/Replacement, n (%) 4 (25.0%) 12 (75.0%) 0.004
— Aortic Valve Replacement, n (%) 0 3 (18.8%) 0.07
—ASD Closure, n (%) 5 (31.3%) 7 (43.8%) 0.49
— Maze or LA appendage closure, n (%) 3 (18.8%) 2 (12.5%) 0.64
— Pulmonary thrombectomy (for CTEPH), n (%) 1 (6.3%) 0 0.31
ICU stay (days) 341 341 0.98
Ventilation time (hours) 7+1 6+2 0.60
Inotropic support >24 h, n (%) 2 (12.5%) 2 (12.5%) 1.00
Chest tube drainage 24 h (ml) 273 £150 285+ 130 0.81
Major complications, n (%) 1(6.3%) 0 (0%) 0.31
— Stroke, n (%) 1 (6.3%) 0 0.31
30-day Mortality, n (%) 1 (6.3%) 0 (0%) 0.31
Hospital Mortality, n (%) 1 (6.3%) 0 (0%) 0.31
Length of hospital stay (days) 12.8+5.7 13.6+3.2 0.66

1 — Cross-clamp times include 4 Group I patients with 0 min (no cross-clamp); excluding those, the mean AoX time for ring group =42.1 min.
Abbreviations: ICU — intensive care unit; HD — hemodialysis; AV — atrioventricular.

In operations where only the tricuspid was addressed
(5 cases in Group I), some surgeons avoided aortic cross-
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clamping by performing the annuloplasty on a beating heart
with caval occlusion and moderate hypothermia. This is
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reflected in the cross-clamp time: in 4 ring cases, AoX time
was 0 min; others had short cross-clamps (e.g., for ASD
patch or atrial fibrillation cryoablation). The longer cross-
clamp in Group II aligns with the fact that 14 of 16 De Vega
patients had concomitant mitral valve repair/replacement
requiring cardioplegic arrest. Mild-to-moderate hypothermia
(32 °C) was used in all cases. A test saline injection into
the right ventricle after annuloplasty confirmed satisfactory

reduction of TR in all patients (no significant residual
regurgitant jet visible on intraoperative TEE). In Group I,
ring sizes used ranged from 28 to 32 mm (most commonly
30 mm; an average downsizing of annulus by ~40%). In
Group 11, the De Vega sutures were tied to achieve an annular
circumference that admitted two fingers (approximately
equivalent to an orifice diameter of ~25 mm).

Concomitant procedures are detailed in Table 3.

Table 3
Echocardiographic Outcomes at Discharge
Echocardiographic Parameter Group I (n=16) Group II (n=16) p-value
Residual TR grade, n (%) 0.641
— None (0), n (%) 2 (12.5%) 0 (0%)
— Trace (0.5+), n (%) 8 (50.0%) 7 (43.8%)
— Mild (1+), n (%) 4 (25.0%) 5 (31.3%)
— Mild-to-moderate (1.5+), n (%) 0 (0%) 2 (12.5%)
— Moderate (2+), n (%) 2 (12.5%) 1 (6.3%)
% with < mild TR (<1+), n (%) 14 (87.5%) 12 (75.0%) 0.402
PASP at discharge (mmHg) 48.3+9.7 44.1+11.2 0.27
APASP from preop (mmHg) —16.0+9.0 —16.0 +10.5 0.99
RA volume (cm?)? 99.5+11 169 (n=1 case) —
RV function (qualitative) Mild | in 6 (40%), nl in 9 Mild | in 5 (33%), nl in 10 0.72
LVEEF at discharge (%) 59.8 +£7.1 61.6+6.5 0.46
ALVEF from preop (%) +3.6 + 6.0 +1.5+5.5 0.33
Septal motion normalized, n (%) 10 (66.7%) 9 (60.0%) 0.72
Moderate or greater TR at discharge, n (%) 2 (12.5%) 3 (18.8%) 0.64
TV inflow mean gradient (mmHg) 2.1+£0.7 1.8+£0.5 0.21

1 — Comparison of full distribution by Fisher’s exact test (excluding «1.5+» category combined with mild for test).

2 — Comparing proportion with none/trace/mild vs. >mild-mod TR.
3 — RA volume available in 2 ring and 1 De Vega cases (others not measured due to imaging limitations).
Abbreviations: PASP — pulmonary artery systolic pressure; RA — right atrium; RV — right ventricle; LVEF — left ventricular ejection

fraction; TV — tricuspid valve. A = change from preoperative value. «Mild |» = mildly reduced systolic function; «nl» = normal.

No patient in either group required conversion to
tricuspid valve replacement intraoperatively. There were also
no intraoperative complications, such as cardiac injury or
difficult weaning from bypass requiring mechanical support.

Overall, surgical repair of TR was associated with
low operative mortality and acceptable morbidity in
both groups. There were no significant differences in in-
hospital mortality or major complication rates between
the ring and De Vega groups. One patient in Group I died
during the postoperative hospital stay (hospital mortality
6.3%), whereas there were zero deaths in Group II

(0%). This difference was not statistically significant
(Fisher’s p=0.31), given the small sample. The single
death in Group I occurred in a 77-year-old man who had
undergone a reoperative tricuspid ring annuloplasty. His
postoperative course was complicated by a perioperative
stroke (ischemic) on postoperative day 2, subsequent low
cardiac output syndrome and multi-organ failure, and he
passed away on postoperative day 12. The stroke was
the only neurologic complication noted in the cohort; no
strokes occurred in Group II.

Early postoperative outcomes are presented in Table 4.

Table 4
Early Postoperative Outcomes
Outcomes Group I (n=16) Group II (n=16) p-value

30-day mortality, n (%) 1 (6.3%) 0 (0%) 0.31
Major complications, n (%) 1 (6.3%) 0 (0%) 0.31
— Stroke, n (%) 1(6.3%) 0 0.31
— Permanent pacemaker implantation, n (%) 0 0 —

Mechanical ventilation (hours), median (IQR) 7(5-9) 6 (4-7) 0.60
Prolonged ventilation (>72 h) —n 1 0 —

ICU stay (days), median (IQR) 3(3-22) 3 (3-10) 0.98
Chest tube drainage 24 h (ml), mean = SD 273 £150 285+ 130 0.81
Acute kidney injury, n 2 1 0.55
Inotropic support >24 h, n (%) 2 (12.5%) 2 (12.5%) 1.00
Length of hospital stay (days), mean + SD 12.8 £5.7 13.6 3.2 0.66

Abbreviations: ICU — intensive care unit; AKI — acute kidney injury; HD — hemodialysis; AV — atrioventricular.
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All survivors underwent transthoracic
echocardiography before discharge, and key findings
are compiled in Table 5. These early echocardiographic
results confirm the efficacy of both repair techniques
in reducing TR severity and indicate some reverse
remodeling.

In summary, the early echocardiography confirms
technical success in both groups — severe TR was resolved
in all patients, and only mild residual jets remained in

most. There was no early difference in degree of TR
reduction between ring and suture repairs; both achieved
excellent acute results. The distinction, as noted in
discussion, is expected to manifest over time, as suture
repairs may gradually deteriorate (Table 5).

Patients were typically discharged from the hospital
~10-14 days after surgery, on appropriate medical therapy
(diuretics, ACE inhibitors as needed, anticoagulation if
mechanical valves or atrial fibrillation).

Table 5
Echocardiographic Outcomes at Discharge
Echocardiographic Parameter Group I (n=16) Group II (n=16) p-value
Residual TR grade, n (%)! 0.68
— None (0), n (%) 2 (12.5%) 0 (0%)
— Trace (0.5+), n (%) 8 (50.0%) 7 (43.8%)
—Mild (1+), n (%) 4 (25.0%) 5 (31.3%)
— Mild-to-moderate (1.5+), n (%) 0 (0%) 2 (12.5%)
— Moderate (2+), n (%) 2 (12.5%) 1 (6.3%)
— Severe (=3+), n (%) 0 (0%) 0 (0%)
% with < mild TR (<1+), n (%) 14 (87.5%) 12 (75.0%) 0.40
PASP (mmHg), mean + SD 48.3+9.7 441+ 11.2 0.27
APASP from preop (mmHg) —16.0 + 9.0 (-25%) —16.0 + 10.5 (-27%) 0.99
RA volume (cm?), median IQR? 99.5 (88-111) (n=2) 169 (n=1) —
RV systolic function (qualitative) Mild | in 6 (40%) Mild | in 5 (33%) 0.72
LVEF (%) 59.8+7.1 61.6+6.5 0.46
ALVEEF from preop (%) +3.6 + 6.0 +1.5+5.5 0.33
Septal motion normalized — n (%) 10 (66.7%) 9 (60.0%) 0.72
TV inflow mean gradient (mmHg) 2.1+0.7 1.8+0.5 0.21

1 — Residual TR grading includes «trace» (0.5+) and «mild-to-moderate» (1.5+) categories as reported by echocardiographers; for

statistical analysis, 1.5+ was grouped with mild.

2 — Right atrial (RA) volume was available in only 2 ring patients and 1 De Vega patient (qualitative reduction in RA size was

observed in the majority of cases).

Abbreviations: TR — tricuspid regurgitation; PASP — pulmonary artery systolic pressure; RA — right atrium; RV — right ventricle;

LVEF — left ventricular ejection fraction; TV — tricuspid valve.

DISCUSSION

Our in-hospital results demonstrated that surgeons
can expect excellent TR reduction with either method
initially. At discharge, >80% of patients in both groups
had only trace or mild TR on echocardiography,
reflecting effective restoration of leaflet coaptation. The
acute equivalence can be explained by the nature of De
Vega repair: the purse-string suture can be tightened
sufficiently to eliminate regurgitation in the controlled
setting of the operating room. This is supported by prior
studies reporting similar immediate post-repair TR
grades between rings and sutures [5]. We also observed
comparable hemodynamic benefits early on: both
groups had significant drops in pulmonary pressures and
improvement in symptoms, indicating relief of the volume
overload state.

Ring annuloplasty has been correlated with a lower
incidence of late tricuspid reoperation, which is a morbid
event. Carino et al. (2022) reported that at up to 18 years
follow-up, tricuspid reoperation rates were significantly
higher after suture repairs (due to late failure) and
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concluded that ring annuloplasty should be the first-line
due to its superior durability up to 15-18 years [§].

It is worth noting that not all studies have found
a dramatic survival difference attributable solely to the
annuloplasty method. In our analysis and others, overall
survival at 5-10 years can be influenced by many factors
(age, left ventricular function, comorbidities) such that
if those are balanced, ring vs. suture may show similar
survival curves in some cohorts [6]. This is in line with
current surgical guidelines and expert opinion that
prosthetic annuloplasty is the gold standard for functional
TR repair [3].

It is also worth mentioning emerging transcatheter
therapies for TR, such as edge-to-edge repair devices
(TriClip) and heterotopic valve implants, which are being
developed for high-risk or inoperable patients. Early trials
(e.g., TRILUMINATE) show that transcatheter repair
can reduce TR by >1 grade and improve quality of life
in extreme-risk patients, but some TR often persists and
long-term outcomes are still under study. Importantly,
transcatheter repairs often mimic surgical suture techniques
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(e.g., bicuspidization by clipping the anterior and septal
leaflets). The demonstrated inferiority of surgical suture
bicuspidization to ring in long-term durability [1] raises
a note of caution for transcatheter approaches: if they leave
the annulus untreated, recurrence may remain an issue [11].
Some experts argue that a surgical ring annuloplasty sets
a high bar for efficacy which transcatheter methods must
match [5]. At present, surgical annuloplasty — especially
with a ring — remains the standard of care for patients who
can undergo surgery, offering a definitive solution with low
operative risk in experienced hands [2, 3]. Our practice will
continue to favor ring annuloplasty for functional TR, in
line with the evidence.

CONCLUSIONS

Surgical management of tricuspid valve pathologies,
particularly functional tricuspid regurgitation secondary
to left-heart disease, has advanced to emphasize early
intervention and durable repair techniques. Our comparative
analysis found that while both De Vega suture annuloplasty
and rigid ring annuloplasty effectively eliminate tricuspid
regurgitation in the immediate postoperative period, the
ring annuloplasty provides a more enduring repair. Early
outcomes were similarly excellent for both techniques in
our series. However, considering the totality of evidence
from recent studies, rigid ring annuloplasty is associated
with superior long-term freedom from significant tricuspid
regurgitation, fewer reoperations, and improved event-free
survival compared to the De Vega method [11]. Therefore,
whenever surgical resources and patient anatomy allow, we
advocate the use of a prosthetic ring for tricuspid valve repair.

Furthermore, timing is critical: addressing tricuspid
regurgitation at the time of other cardiac surgeries or
before advanced right ventricle dysfunction develops
yields the best outcomes. Patients with even moderate
tricuspid regurgitation and annular dilation should be
evaluated for prophylactic annuloplasty during left-heart
valve surgery, as recommended by current guidelines [12].

Prospects for future research. New transcatheter
therapies are on the horizon for tricuspid regurgitation,
but long-term data are pending. These less invasive
methods, often emulating suture bicuspidization, should
be carefully benchmarked against the durable results
of surgical ring annuloplasty. For now, surgery with

Our study adds to the consensus that «when
repairing the tricuspid, it pays to go through the additional
time and effort, but have a rigid annulus». By doing
so — and by operating at the optimal time — we can
expect improved patient outcomes in this historically
undertreated valve condition. Continued research
and follow-up will further refine patient selection
and may open opportunities to extend the benefits of
annuloplasty to higher-risk populations through minimally
invasive means. The ongoing commitment to treating
TR proactively marks a significant advancement in
comprehensive valve care.
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Pe3rome

XIPYPTIYHA KOPEKLISI TPUKYCMIZANBHOIO KNAMAHA: MOPIBHAHHA NICNAONEPALIAHNX PE3YNbTATIB
AHYNOMNACTMKU 3 KINbLIEM TA TEXHIKU IE BEF'A

Pycnan ®. Mukuterko'? Bopuc M. Toaypos'? aBpuso I. KoBTyn'2 Oner B. 3enenuyk'?, Hatanis O. AweHko'?,
Opin B. Myuynsk"? Onekcanap Myprtapakoc'®

[lepxxaBHe HeKOMEpLilHe NignpueMcTBO «IHCTUTYT ceplist MiHicTepcTBa 0X0poHM 300p0B’'s YkpaiHu», M. KuiB, YkpaiHa
HaujoHanbHui yHiBepcUTET 0XOPOHU 300poB’s Ykpaitu imeHi 1. J1. LLynuka, M. Kuis, YkpaiHa
$KomyHanbHe HekomepLiiiiHe nignpuemcTBo «KuiBcbka Micbka kniHiyHa nikapHs Ne 3», m. KuiB, YkpaiHa

Bcryn. HegocTaTHICTh TPUKYCHiAaJbHOrO KJallaHa 4aCTO acCOLIIETHCA 3 MpPOrpecyBaHHSM MPaBOLIJIYHOYKOBOL
HeJ0CTaTHOCTI Ta MiJIBUIIEHO0 CMepTHIiCTI0. OCHOBHUMU METOAAMHU IVIACTUKHU € aHYJIOIJIACTUKA ONIOPHUM KiIbLieM
Ta IIOBHA IJIacTHKa 3a De Vega.

MerTa. [lopiBHAAHHA pe3y/bTaTiB JikyBaHHA 32 NalLi€HTIB 3 TAXKKOI HEAOCTATHICTIO TPUKYCHiJaJbHOIO KJ/alaHa,
po3AineHi Ha JBi piBHOLiHHI I'pyny N0 MeTOAAaM XipypriyHoi Kopekuii: rpymna | — aHy/sioniacTuka onopHUM KiabLieM
(n=16) ta rpyna Il - moBHa nyactuka 3a De Vega (n=16).

Marepianu Ta MeToAM. JlocaiKyBasiMcs HACTYIHI AaHi: AeMorpadiuHa iHpopmalis, fJoonepaliiHi 0co6IMBOCTI,
iHTpaonepaliiiHi mapaMeTpu Ta micasonepaniiiHi NokasHUKHU (BkJwovarouu pesyabraTh ExoKI'). Byso mpoBeneHo
CTaTUCTUYHUU aHali3 JJid BU3HAYeHHS pIi3HULI y CMEepPTHOCTI, miciasonepaniiHUX yCKJaJHEHHSX Ta pelLeiuBiB
HEJ0CTaTHOCTI TPUKYCIiJaJIbHOIO K/lanaHa.

PesyabTaTu. BCi nauieHTH rocmitasisyBasucad 3 TSXKKOK TPUKYCHiJAJbHOK perypritaniero nepej BTpPy4YaHHSM.
YacTka BUNAAKIB MOMipHOI perypritauii Ha MOMeHT BUIMCKHU Oy/ia HU3bKOK Ta CTATUCTUYHO OZHAKOBOI B 000X
rpynax (BignosigHo 12,5% i 18,8%, p>0,5). CepeaHiii yac MTYYHOro KPOBOOOGIry cTaHOBUB 75+24 XBW/IMH (rpyna
I) npotu 77+26 xBunuH (rpyna II), p=0,8. TpuBanicTh nepeTrckaHHs aopTH B rpymi Il 6ysa 6i1b110t0, HA piBHI 5437
XBUJIMH, 1[0 NOB’SI3aHO 3 YaCTIlIMM NMOEAHAHHAM i3 OJHOMOMEHTHUMHU oneparisimMu. ExokapaiorpadiuHi nokasHUKH
NPOJIEMOHCTPYBaJIM MOKpPAIeHHs CTPYKTypH i GyHKLIi MpaBux BiAAiniB cepus (cepeZiHi THUCK B jiereHeBid apTepii
B CepelHbOMY 3HU3UBCA 3 ~60-64 10 ~44-48 MM PT. CT.).

BucHoBKkuU. llloBHa muiacTrka 3a De Vega Ta aHy/omJacTHKa OMOPHUM KiJIbIleM 3a6e3MeuyTh YCIillHe YCYHeHHs
JyHKIiOHA/NbHOI HEZO0CTAaTHOCTI TPUKYCHifZaJbHOrO KJallaHa Ha paHHbOMY MiciasomnepanidiHoMy etami. OJHak,
JIOBFOCTPOKOBA CTabiJIBbHICTb pe3y/IbTaTy 3Ha4HO BHLA IPY BUKOPHUCTAHHI ONOPHOTrO Kiiblda. Ha ocHOBI oTpuMaHux
JaHUX 1 aHaJi3y JliTepaTypH, peKOMEH/0BaHO BiJlaBaTH IepeBary aHyJOMJIACTULi ONIOPHUM KiJbLieM JAJis KOpeKLii
dyHKLiOHA/IBHOI HEZOCTAaTHOCTI, OCKIJIbKM BOHA 3MEHINYE PU3UK Mi3HbOI'O PELUJUBY perypritauii Ta mokpariye
BiiJlaJieHe BU>KUBAHHS MAaLliEHTIB.

Kawouoei caoea: TpuKycnijzaibHa perypritanis, KijiblleBa aHHY/IOIJIACTUKA, TexHiKa /le Bera, pekOHCTpyKIisa
TPUKYCHiAAIbHOTO KJIaNaHa, exoKapAiorpadis, J0BroBiyHicTh aHHY/IONJIaCTUKH
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