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Abstract 
Objective: Suture annuloplasty (SA) and ring annuloplasty (RA) are both used for tricuspid valve repair. Previously there have 
been studies comparing intra-op and post-op parameters and outcomes. Here we highlight the comparison of trends of 
selected echocardiographic parameters in mitral valve replacement (MVR) cases with tricuspid repair done.   
Methods: In this retrospective study, 70 cases who underwent MVR with tricuspid repair from 2024-25 at our institute were 
selected. Two groups of 35 cases each were made as per the technique of tricuspid repair used (SA and RA). Three 
echocardiographic parameters –left ventricular ejection fraction/right ventricular systolic pressure (LVEF/ RVSP) and 
tricuspid regurgitation maximal gradient (TR G max) values were documented at pre-operative / post-operative and 6 
months follow up in both groups to observe the trend of changes in these parameters.  
Results: Baseline demographic characters were statistically comparable in both groups. Both the groups show non-
significant results trends observed during preoperative, postoperative and follow-up period. However, RA when compared 
with SA showed significant improvement (p<0.0001) in LVEF, RVSP and TR G max which was observed from preoperative 
period to follow-up. Both SA and RA resulted in significant reduction of TR severity postoperatively (p<0.001). At follow-up, 
mild TR was observed in 68.6% of patients with SA  and 82.9% with RA . Recurrence of moderate-to-severe TR was lower in 
the RA group (17.1%) compared to the SA group (31.4%). These findings suggest that RA provides more durable correction of 
tricuspid regurgitation than SA. 
Conclusion: Despite having different tricuspid valve repair techniques used, post-operative left ventricular dysfunction is 
inevitable but there is improvement in RVSP and TR G max. Hence, we conclude that both the annuloplasty techniques (ring 
and suture) can be used with RA performing better in terms of observed trends of echocardiographic parameters and in 
providing more durable correction of tricuspid regurgitation grades.  
Key words: Tricuspid valve repair, Kay’s suture annuloplasty, De Vega’s suture annuloplasty, ring annuloplasty, mitral valve 
replacement, left ventricular ejection fraction, tricuspid regurgitation maximal gradient, right ventricular systolic pressure 

(Heart Vessels Transplant  2025: 9: doi:10.24969/hvt.2025.612) 
 
Introduction 
Regurgitation is the commonest etiology for surgical 
repair of tricuspid valve. Classification of tricuspid 
regurgitation (TR)  is like primary and secondary or 
functional TR (FTR - most commonly encountered). FTR is 
multifactorial resulting from maladaptive right ventricular 
remodeling secondary to pulmonary hypertension or from 

atrial fibrillation leading to dilation of the right atrium, 
tricuspid annulus and base of the right ventricle, with 
pathological TV coaptation. Two main types of FTR are: 
pulmonary hypertension-FTR and idiopathic-FTR, 
depending on whether ventricular or atrial respectively is 
the premium movens of the disease (1).   
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In summary, secondary TR entails functional TR which 
also has subtypes as atrial or ventricular. 
Primary TR cannot be and should not be repaired as 
affection of multiple leaflets is there in the pathology. 
The aim of repair is decreasing annulus diameter that 
will increase coaptation of leaflets and afterload 
reduction of right ventricle. Important anatomic 
landmark is the presence of atrioventricular node and 
conducting system within the triangle of Koch 
(demarcated as base of septal leaflet, coronary sinus 
orifice and tendon of Todaro). Annulus is also related 
to base of the aortic valve, membranous 
interventricular septum, right coronary artery, fibrous 
body and lateral atrioventricular junction.  
The various techniques for the tricuspid valve repair 
are - suture annuloplasty (SA) (Kay’s and De Vega’s); 
ring annuloplasty (RA) (size of the ring is typically 
decided by measuring the distance from the 
anteroseptal commissure to the posteroseptal 
commissure); Clover technique (Alfieri);  other 
methods like repair of leaflets, chordal transposition 
or neochord and sliding papillary muscle repair; and 
transcatheter repair (off-label use of the edge-to-edge 
clip repair system) (2).   
Moderate to severe TR affects approximately 3% to 
6% of the general population. Prevalence is 
remarkably increased with left-sided valvular lesions, 
noticeably higher with heart failure irrespective of the 
fact that heart failure is with reduced ejection fraction 
or with preserved ejection fraction, where the range 
is from 10% to 23% (3). However, in patients with 
rheumatic heart diseases, functional TR was frequent 
and associated with adverse outcomes. The 
continuation of right ventricle  and right atrium 
remodeling leads to progression of TR with time (4).  
Currently established grades of TR are mild, 
moderate, significant/moderate-severe, severe, 
massive and torrential, and based on semi-
quantitative parameters as vena contracta width, 
effective regurgitant orifice area, regurgitant volume, 
regurgitant fraction by 3D-echocardiography 
(magnetic resonance imaging) and 3D 
echocardiographic vena contract width  (5).  
 The prevalence of secondary TR is increased in 
patients presenting with left-sided valvular heart 
disease. Initially studied for mitral valvular heart 
disease, it may also occur as a result of aortic valvular 
heart disease. Even after correction of left sided 
valvular lesions, persistent TR is associated with long-
term fall in survival and functional capacity loss.  
TR is sensitive to changes in loading conditions, 
annular dilatation and leaflet coaptation, rather than 

TR severity itself, would predict for the future 
development of TR and would serve as a therapeutic 
guide (6).  Remodeling annuloplasty of tricuspid valve 
based on dilation has shown to preserve and improve 
functional status whatever be the TR grade. TV 
annular dilatation can even have marginal or no TR as 
sometimes severe TR appears in due course of time as 
it is an ongoing continuing disease process (7).  
Tang et al. (8),  in their work on tricuspid valve RA 
have concluded that RA is associated with increased 
survival and event-free survival. Sung Ho Shinn  et 
al.(9), have covered the dispute regarding the 
comparison of effectiveness of tricuspid valve repair 
methods - prosthetic ring vs suture annuloplasty - in 
patients undergoing operation for primary mitral 
valve disease. The conclusion was that late survival 
and TV durability following concomitant TV repair 
during mitral valve surgery did not differ with the 
technique of TV repair used.  
Also, the etiology of  mitral disease did not affect 
postoperative changes in TR. Kisho  et al. (10), in their 
work concluded that Kay annuloplasty and RA were 
effective in eliminating TR at 3 years postoperatively. 
Kay annuloplasty is a simple and inexpensive. All 

moderate‑to‑severe functional TR should be 
approached for tricuspid valve repair irrespective of 
the technique used. 
We are here presenting our research which is an 
retrospective observational cohort study comparing 
the trends of selected echocardiographic parameters 
in tricuspid repair done with mitral valve replacement 
(MVR). The two repair techniques (suture 
annuloplasty and ring annuloplasty) will be compared 
in terms of the trends of echocardiographic 
parameters. The aim will be to arrive at a conclusion 
that which technique performs better for functional 
TR encountered with primarily MVR. Here we 
highlight the comparison of trends of selected 
echocardiographic parameters in MVR cases with 
tricuspid repair done.   
 
Methods 
Study design and population 
The study was done in the Department of 
Cardiovascular and Thoracic Surgery at our institute. 
The design is a retrospective observational cohort 
study, which is a hospital record based study. This 
study was conducted in accordance with the STROBE 
(Strengthening the Reporting of Observational Studies 
in Epidemiology) guidelines.  
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Study population is comprised  of 70 patients with 
primarily mitral valve pathology warranting MVR and 
operated between 2024 – 2025, whose records were 
reviewed in the study. All had associated secondary/ 
functional TR requiring tricuspid valve repair (SA/ RA): 
35 cases were MVR operated with SA (De Vega or 
Kay’s) while the other 35 cases were MVR operated 
with RA of tricuspid valve.  
Inclusion and Exclusion Criteria 
All had associated secondary/ functional TR requiring 
tricuspid valve repair (SA/ RA Patients less than 18 
and more than 65 years of age were excluded. 
Patients with associated aortic valve replacement, 
pulmonary valve intervention, atrial septal defect, 
ventricular septal defect, other congenital disease and 
coronary artery disease were excluded. 
As this being a retrospective analysis of the surgical 
outcomes of the surgical technique, prior ethics 
committee approval was not taken. All the patients 
had consented for the surgery and our study being a 
retrospective study we have a waiver of individual 
consent of patient according to Institutional Ethics 
Committee. 
Baseline variables 
Routine pre-operative workup and preparation was 

done including clinical examination, laboratory 

testing, electrocardiography, chest X-RAY, and two-

dimensional transthoracic echocardiography by 

consultant cardiologist. We collected the following 

baseline variables: demographic – age, sex; 

anthropometric – height, weight and BSA, 

echocardiographic – regurgitant, stenotic and mixed 

lesions, history of infective endocarditis, size of left 

atrium and : tricuspid annular systolic plane excursion 

(TAPSE);  surgical – history of redo surgery, 

cardiopulmonary bypass (CBT)  and aortic cross-clamp 

(ACCT) times and duration of hospital stay.  

Surgical technique (11) 
Kay procedure - In 1965 Kay et al. described, for the 
first time, a repair technique to treat secondary TR. 
Using a 1-0 silk suture (placed through the posterior 
leaflet and the commissures), the posterior leaflet is 
completely excluded, and a functional bicuspid valve 
is finally obtained. It is preferable to put other sutures 
to reinforce the first stitch. In addition, some variants 
(i.e., the positioning of some pledgets) could be 
performed. 
De Vega procedure - proposed in 1972. This 
procedure consists of reducing the area of the 
tricuspid annulus and rapidly became the most 
popular technique for the treatment of annular 

dilatation. It is generally performed by two 2-0 Ti-cron 
or 4-0 polypropylene running parallel sutures (with 5–
6 mm bites), starting on the postero-septal 
commissure, through the endocardium, and directed 
around the perimeter of the orifice in a 
counterclockwise direction reaching the antero-septal 
commissure. The other parallel suture is placed about 
1–2 mm outside the previous one, and finally tied 
together. 
Ring annuloplasty - The idea of a prosthetic ring to 
reinforce the tricuspid annulus was first introduced by 
Carpentier in 1971. Rigid or semi-rigid ring has been 
designed to fix the annulus during systole, restoring 
the physiologic geometry of the valve, while flexible 
ones may be used as well to reduce the annular 
dilatation, but failed to restore the 3D morphology. 
The right size of the ring is chosen by measuring the 
distance from the antero-septal to postero-septal 
commissures (i.e., the surface of the anterior leaflet) 
and the ring is then implanted using eight to ten 2-0 
Ti-cron™ stitches starting posteriorly (at the midpoint 
of the septal leaflet) and then proceeding 
counterclockwise. The surgeon must pay attention 
during the placement of stitches not to damage the 
conduction system and to avoid the aortic root at the 
level of septal and anterior leaflet, respectively. The 
last stitch is placed above the antero-septal 
commissure, and the ring is finally parachuted and 
fixed. 
Routine steps of surgery were followed including 
administration of the cardioplegic solution. Day 1 was 
the day of surgery. Bedside two-dimensional 
echocardiography (transthoracic) was performed by 
consultant cardiologist. Follow up of the patients was 
through outpatient department (OPD) visits and 
follow-up echocardiography was done by consultant 
cardiologist at sixth month visit. LVEF, RVSP and 
severity of TR was graded as mild/ moderate and 
severe along with maximal gradient (G max) for TR 
were recorded in all three stages - pre-operative, 
post-operative, and six month follow-up.  
Echocardiography 
Left ventricular ejection fraction (LVEF) is the primary 
echocardiographic parameter for measurement of the 
chamber  systolic function. LVEF (%) among the male 
population: 52% to 72% normal range; 41% to 51 
mildly abnormal; 30% to 40% moderately abnormal; 
less than 30% severely abnormal; and LVEF (%) among 
the female population: 54% to 74% normal range; 
41% to 53 mildly abnormal; 30% to 40% moderately 
abnormal; less than 30% severely abnormal (12). 
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Pulmonary hypertension is a routine finding in 
patients with heart failure. RVSP measurement can 
both confirm and assess its severity. Right ventricular 
systolic pressure (RVSP) has been associated with 
adverse outcomes. RVSP is classified as: normal (<40 
mm Hg); severely elevated (≥60 mm Hg); moderately 
elevated (50-59 mm Hg); or mildly elevated (40-49 
mm Hg) (13). 
In TR, Doppler-estimated peak systolic tricuspid 
pressure gradient is the most reliable noninvasive 
method for evaluation of pulmonary artery systolic 
pressure. Value of  >30 mm Hg is the upper normal 
limit (14). 
Evaluation of echocardiographic parameters was done 
by the consultant cardiologist. For TR maximal 
pressure gradient (G max), continuous wave Doppler 
is put on TR jet and a graph is obtained. Then jet 
velocity  is calculated and finally gradient is calculated. 
RVSP is calculated as right atrial pressure added to TR 
G max. For LVEF,  in parasternal long axis view M- 
Mode is put on tip of mitral valve leaflets and internal 
diameters of LV at end systole and end diastole are 
measured and LVEF is calculated using modified 
Simpson’s rule method. This technique involves 
tracing the left ventricular endocardial border in both 
the apical four-chamber and apical two-chamber 

views during both end-diastole (maximum filling) and 
end-systole (minimum filling). The machine then 
calculates the end-systolic (ESV)  and end-diastolic 
(EDV) volume at each stage using the formula: LVEF = 
((EDV - ESV) / EDV x 100) to determine the 
LVEF. Standard Echocardiography machines were 
used in OPD - GE (s70 and VIVID IQ, Phillips) and in 
ICU GE (VIVID IQ) respectively.  
Statistical analysis 
Data were analyzed using IBM SPSS (v26.0) machine. 
Chi-square and independent t-tests were used to 
compare categorical and continuous data between 
groups. Continuous data are expressed as mean 
(standard deviation), and categorical data as a 
number and a percentage. Heat map and bar graph 
was used for graphical representation. Any value of  
p<0.05 of considered as a statistical significance.  
 
Results 
The patient data are tabulated (Table -1) and plotted 
(Fig. 1). The demographic data, intra-op data and 
types of valve lesion (predominantly stenotic or 
regurgitant) were compared among both groups and 
p values were calculated as shown. It is clearly evident 
that data in both the groups are statistically 
comparable. 

 

 

Figure 1. Patients` clinical characteristics 
AOX - aortic cross-clamp, CPB - cardiopulmonary bypass, ICU - intensive care unit, LA -left atrium, TAPSE- tricuspid 
annular systolic plane excursion 
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Table 1. Clinical characteristics   

Variables  Suture Annuloplasty Ring Annuloplasty p 

Demographic 

Age, years 41.77 (15.48) 44.36 (11.11) 0.545 

Male, n(%) 23 (65.7) 25(71.4) 0.0629 

Female, n(%) 12(34.2) 10(28.5) 0.7968 

Height, cm 155.53 (9.15) 158.69 (7.15) 0.1120 

Weight, kg 52.91 (13.48) 56.32 (9.04) 0.357 

Body surface area, kg/m2 1.51 (0.22) 1.6 (0.15) 0.148 

Echocardiographic 

Regurgitant lesions, n(%) 15/35 (42.8) 12/35 (34.2) 0.6234 

Stenotic lesions, n(%) 15/35 (42.8) 14/35 (40) 1.000 

Mixed lesions, n(%) 05/35 (14.2) 09/35 (25.7) 0.3700 

Infective endocarditis, n(%) 01/35 (2.85) 01/35 (2.85) 0.4731 

LA, mm 58.5 (19.84) 47 (14.53) 0.439 

TAPSE, mm 14.5 (3.41) 14.89 (3.18) 0.774 

Surgical 

Redo surgery, n(%) 00/35 (0) 01/35(2.85) - 

CPB time, min 97.1 (31.93) 97.44 (20.26) 0.969 

ACCT, min 70.81 (26.14) 73.44 (18.59) 0.715 

ICU stay, days 9.81 (5.33) 8.74 (6.94) 0.542 

Total hospital stay,  days 15.35 (7.29) 15.47 (7.35) 0.955 

Continuous data are represented as mean (SD). Categorical data represented as n(%). Significant p value is 
<0.05. Independent t test used for continuous data and Chi square test -  for categorical data. 
ACCT - aortic cross-clamp time, CPB - cardiopulmonary bypass, ICU - intensive care unit, LA -left atrium, 
TAPSE- tricuspid annular systolic plane excursion 

 
All the echocardiographic parameters are tabulated in 
Table – 2 for SA and RA groups. Mean pre-op values 
are taken as reference points, post-op and follow- up 
values are tabulated along with difference taking pre-
op as reference value. Wherever there is a fall in 
values it has been depicted with a negative sign. A 

comparative p value has been recorded between the 
values of both groups to assess whether the 
difference in performance of both techniques of TV 
repair used is statistically significant or not. 
There was no statistically significant difference in LVEF 
in the starting point of both groups (p>0.05).  
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Table 2. Echocardiographic parameters 

Variables  Groups Pre-Op Post-Op Difference  
Pre-op as 
ref value 

Follow-up Difference  
Pre-op as ref 
value 

 LVEF, % Suture Annuloplasty 53.45 (7.48) 45.03 (12.38) 8.42 (4.9) 45.39(10.7) 4.18 (1.06) 

Ring Annuloplasty 53.33 (6.85) 46.34 (12.75) 6.99 (5.9) 49.27(8.54) 7.94(3.85) 

p 0.961 0.731 0.2739 0.201  < 0.0001 

 RVSP, mm Hg Suture Annuloplasty 63 (17.98) 35.49 (12.7) 27.51 (5.28) 30.36 (4.35) 32.64 (13.63) 

Ring Annuloplasty 68.75 (14.34) 34.1 (5.53) 34.65 (8.81) 29.84 (4.41) 38.91 (9.93) 

p  0.592 0.743 0.0001 0.808  <0.0001 

TR G max,  

mm Hg 

 

Suture Annuloplasty 43.6 (18.8) 37.75 (22.84) 5.85 (4.04) 40.87(18.77) 2.73 (0.03) 

Ring Annuloplasty 46.2 (10.96) 28.2 (12.46) 18 (1.5) 26.86(11.5) 19.34 (0.54) 

p  0.771 0.413  <0.0001 0.086  <0.0001 

Continuous data are represented as mean (SD), significant p value is <0.05. Independent t test used for continuous 
data 
LVEF- left ventricular ejection fraction, pre-op- preoperative, post-op – postoperative, RVSP -right ventricular systolic 
pressure, TR G max - maximal tricuspid regurgitation gradient 

 

Both groups had LV dysfunction post-surgery but 

comparison of their LVEF values showed no difference 

(p>0.05). The absolute fall in LVEF from pre-op was -

8.42 (4.9)% in SA group and -6.99 (5.9)% in RA group, 

dysfunction though seemingly more in SA  group was 

not statistically significant. Both the groups recorded 

dysfunction during  follow-up as LVEF recorded was 

45.39 (10.7)% in SA group and 49.27 (8.54)% in RA  

group. Again, it was statistically not significant. The 

absolute fall in LVEF at follow-up was -7.94 (3.85)% in 

SA group and -4.18 (1.06)% in RA group. The absolute 

dysfunction is more pronounced in SA group as 

compared with RA group (p<0.0001). 

Mean pre-op RVSP values did not differ between SA 

and RA groups (p>0.005). There was decrease in RVSP 

post-op in both groups without statistical significance 

when comparing the mean values, however the RVSP 

decline was significantly larger in RA group 

(p<0.0001).   There were no difference in RVSP 

between SA and RA group on follow-up, however 

RVSP absolute decrease as compared reference level 

was more in RA group as compared with SA one 

(p<0.0001).   

There were no differences between SA and RA groups  
in mean preoperative and postoperative TR Gmax 
values, as well as during follow-up (p>0.05 for all). 
Both groups displayed fall in TR G max values, 
however reduction was more pronounced in RA group 
as compared to SA group postoperatively and during 
follow-up (p<0.0001 for both). 
Concisely, both suture and ring annuloplasty 
techniques resulted in improvement of RVSP and TR 
gradients postoperatively. RA demonstrated relatively 
better recovery of LVEF and greater reduction in TR 
gradient at follow-up. All parameters (LVEF, RVSP, TR 
Gmax) showed statistically significant improvement 
when compared to preoperative values at long-term 
follow-up (p<0.0001). 
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In Table 3, we have tabulated the grades of TR as 
mild/ moderate and severe in both the groups: SA and 
RA,  and tried to analyze the trends of severity in pre/ 
post and follow up in both the groups to conclude 
which procedure gives better results. It is evident 
from analyzing the table that percentage of mild TR 
pre-op has gone up from nil in = pre-op in both groups 

to 68.57% in SA group and 82.86% in RA group during 
follow-up. The detailed of the above table can be 
easily understood by graphic visualization in Figure 2. 
We see that both groups cause adequate conversion 
from severe to mild but the performance in RA group 
is better. 

 

Table  3. Echocardiographic grading of tricuspid regurgitation 

TR grade Suture Annuloplasty Ring Annuloplasty 

Pre-Op  Post-Op  Follow-up Pre-Op  Post-Op  Follow-up 

Mild 0/35 
(0) 

25/35 
(71.43) 

24/35 
(68.57) 

0/35 
(0) 

29/35 
(82.86) 

29/35 
(82.86) 

Moderate 3/35 
(8.57) 

6/35 
(17.14) 

7/35 
(20) 

4/35 
(11.43) 

3/35 
(8.57) 

4/35 
(11.43) 

Severe 32/35 
(91.43) 

4/35 
(11.43) 

4/35 
(11.43) 

31/35 
(88.57) 

3/35 
(8.57) 

2/35 
(5.71) 

Categorical data are represented as n(%) 
pre-op – preoperatively, post-op – postoperatively   

 
 

 
 
Figure 2. Severity of grades of TR in both groups 
Pre-op – preoperatively, post-op – postoperatively,  TR – tricuspid regurgitation  
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Further to arrive at a definite conclusion, we tabulate 
the percentages of severe TR and moderate TR in 

both groups in Table 4 and calculate the net change, 
which is expressed as a percentage.  

 

Table 4. Trends of severity of tricuspid regurgitation  in both groups 

TR Group  Pre-op % Post-op % Follow-up 
% 

Net Change  
(Follow-up vs Pre-op) 

p 

Severe Suture 
Annuloplasty 

91.40% 11.40% 11.40% ↓ 80% <0.0001 

Ring Annuloplasty 88.60% 8.60% 5.70% ↓ 83% <0.0001 

Moderate Suture 
Annuloplasty 

8.60% 17.10% 20% ↑ +11.4% 0.9 

Ring Annuloplasty 11.40% 8.60% 11.40% No change 0.195 

Categorical data represented as (%). Significant p  value is < 0.05. Chi square test used 

 

 
Figure 3. Heat map representation of trends of TR in 

both groups: A) severe TR B) moderate TR 

Pre-op – preoperatively, post-op – postoperatively,   
TR – tricuspid regurgitation 
 

 
We can see that the percentage of severe TR declined 
from 91.4% to 11.4% in causing a net fall of 80% in SA 
group. This result is significant with a p value of 
<0.0001. On the other hand,  the percentage of severe 
TR declined from 88.60% to 5.70% in causing a  net 
fall of 83% in RA group. This result is significant with a 
p value of <0.0001.  
It is evident that RA has performed better. The 
percentage of moderate TR increased from 8.6% to 
20% with a net increase of 11.4%, which means that 
there were some cases, which after procedure could 
not be converted to mild TR. This change was not 
observed in RA group. Though these values are 
statistically non-significant but they point towards RA 
being a bit more superior than RA. For more eyes 
catching we are submitting a heat map representation 
diagram of severity grades of TR for  both groups (Fig. 
3). 
 
Discussion 

After a thorough discussion of the results in the above 
section, we can briefly summaries that baseline 
demographic characters were statistically non-
significant in both groups. In postoperative period a 
statistically significant difference were found in LVEF/ 
RVSP and TRG Max in both groups when comparing to 
the respective preoperative values. However, the 
difference of these parameters between both groups 
came out statistically non-significant at pre-op, post 
op and at six months follow-up. The performance of 
RA was also better in terms of reduction of severe TR  
in post-op and follow-up periods. 
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Now, starting with our discussion there have been 
works on comparison of short and long-term results 
of SA vs RA of tricuspid valve. For example, Turkmen 
et al. (15) compared de Vega’s vs Kay’s annuloplasty 
vs flexible vs semirigid annuloplasty and concluded 
that RA is superior when it comes to reducing 
systemic pulmonary hypertension, TR regression and 
improvement in NYHA class in functional TR repairs. 
Kisho et al (10),  concluded that annuloplasty (Kay’s 
and ring) was effective in eliminating TR at 3 years 
post-op. Kay’s repair is easy and cost effective for 
functional TR.  Functional TR if moderate to severe 
should have annuloplasty irrespective of technique. 
There was no statistically significant difference in 
residual significant TR when comparing prosthetic ring 
with the De Vega SA. Both techniques significantly 
uplifted NYHA status. Bhagwan  et al. (16)  compared 
de Vega with prosthetic RA in functional TR in 
rheumatic population and found no  statistically  
significant  difference  in  residual  significant  TR and 
other echocardiographic parameters. 
The highlight of our study is that we compared the 
combined techniques of SA (Kay’s and De Vega’s) with 
prosthetic RA in terms of the trends of certain 
selected echocardiographic parameters and grades of 

severity of TR in due course, that is pre/ post-op and 
follow up. The observation is that in both groups 
similar trends are recorded - fall in LVEF/ fall in RVSP 
and fall in TR Gmax. However, performance in RA 
group is better in terms of preserving LVEF, reduction 
of RVSP and reduction of TR Gmax. The last two 
parameters indicate trend towards reduction of 
pulmonary hypertension post TV repair. Finally, we 
say that there is no statistically significant difference 
between the parameters affection by both types of 
annuloplasty techniques (suture and ring). The trends 
of three parameters measured are statistically 
significant but the differences in parameters between 
both the groups are statistically non-significant. Ring 
annuloplasty appears to have performed shade better 
for these trends (Fig. 4).  
On comparing both the groups we can say that the 
conversion of severe TR in pre-op to mild/ moderate  
in post-op and follow-up periods was achieved in both 
groups. However, RA  performed better in achieving 
these results. In literature, the important aspects of 
RA, which makes it a better performer than SA are 
lower recurrence rate, more durable repair, greater 
long term stability and effective for severe cases. 

 

Table 5. Explanations of how ring annuloplasty performed better 

Parameter Suture Annuloplasty Ring Annuloplasty Interpretation 

Preoperative TR severity 
Similar (mostly severe 
TR) 

Similar Baseline comparable 

Postoperative mild TR (%) 71.43 82.86 
Ring shows higher immediate 
improvement 

Follow-up mild TR (%) 68.57 82.86 
Ring maintains better long-term mild 
TR 

Follow-up severe TR (%) 11.43 5.71 
Slightly fewer severe recurrences in 
ring group 

Trend over time 
Minor progression 
from mild→moderate 

More stable 
Ring annuloplasty offers more 
durable correction 

 
Significant differences in severity of TR  favors RA in 
maintaining lower TR grades. Based on observed 
proportions, the ring group shows superior sustained 
improvement with less progression to 
moderate/severe TR. Both SA and RA effectively 
reduced TR severity immediately after surgery. RA 

demonstrated superior and more durable results, 
maintaining higher rates of mild TR and fewer 
recurrences of moderate/severe regurgitation at 
follow-up.  
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SA, although effective, showed slightly more late 
deterioration, possibly due to annular dilation 
recurrence. Both SA and RA resulted in significant 
reduction of TR severity postoperatively (p<0.001). At 
follow-up, mild TR was observed in 68.6% of patients 
with SA and 82.9% with RA. 

Recurrence of moderate-to-severe TR was lower in 
the ring group (17.1%) compared to the suture group 
(31.4%). These findings suggest that RA provides more 
durable correction of TR than SA. 

 
 
Figure 4. Trends of Echocardiographic Parameters (a- LVEF/ b- RVSP/ c- TAPSE) 
LVEF- left ventricular ejection fraction, pre-op- preoperative, post-op – postoperative, RVSP -right ventricular systolic 
pressure, TR – tricuspid regurgitation, TR G max - maximal tricuspid regurgitation gradient 
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Study limitations 
Also, we want to underline some limitations of the 
study for instance LVEF could be overestimated in 
case of regurgitant lesions. For mitral regurgitation it 
does not only reflect the blood volume pumped into 
the aorta, but also that is pumped into the low-
pressure left atrium. Net aortic stroke volume is not 
actually calculated because a portion of the estimated 
pumped blood still remains in left ventricle. This in 
turn overestimates the LVEF (17). 
The study is single institute study conducted in a 
tertiary set-up, still the authors believe that there can 
be limitations in terms of surgical techniques of valve 
replacement, types of prosthesis selected and 
difference in post-op ICU care. The authors 
acknowledge the continuation of further research on 
the topic. 
Conclusion 
We conclude that in both annuloplasty groups (suture 
and ring) there was a statistically significant affection 
in echocardiographic parameters, which was recorded 
with reference to pre-op values. However, on 
comparing both the groups (suture annuloplasty vs 
ring annuloplasty) the difference in both the groups 
was statistically non-significant with RA group 
performing shade better. The percentage of severe TR 
in pre-op as compared to post-p and follow-up 
periods reduced statistically significantly in both the 
groups. However, absolute reduction was more in RA 
group. 
Hence, we conclude that both the techniques can be 
used with equal efficacy in terms of trends of 
echocardiographic parameters observed at pre-op/ 
post-op and follow-up  periods with better correction 
of TR and performance in ring annuloplasty group. 
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