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ABSTRACT

Objective: The objective of this study was to compare outcome of Dacron Band versus Segmental Annuloplasty in treatment of
TV repair.

Study Design: This was a randomized controlled trial.

Place and Duration: This study was conducted at the Cardiac surgery Department, PIC, Jail Road, Lahore from 25 October
2021 to 25 Oct, 2022.

Methodology:A total of 148 patients were enrolled in this study and divided into two groups equally. For categorical data like
gender, and grades of Tricuspid regurgitation, frequency and percentages was used. For quantitative data mean + S.D was
computed. P-value < 0.05 was taken as significant.

Results: The mean age of the cases in Group-A was 47.97 + 8.29 and in Group-B was 51.01 + 7.78. In our study post-operative
RVEDD and TVPG found significant with p-value 0.044 and <0.01 respectively. Similarly, the p-value of follow-up RVSTDI and
RVEDD was statistically significant with p-value 0.03 and 0.007 respectively.

Conclusion: Both Dacron band and segmental annuloplasty techniques are available for TV repair; however, dacron band
placement in TV repair patients is associated with better RV remodelling, and as a result, a more likely improvement in right
ventricular function and a better repair outcome are predicted. After tricuspid valve surgery, dacron band implantation is
correlated with a lower incidence of TR recurrence and enhanced long-term event-free survival. As a result, this method in
tricuspid valve surgery should be used more frequently.
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INTRODUCTION

The annulus, the three leaflets, the chordae, the papillary muscles,
and the right ventricle are just a few of the intricately
interconnected elements that make up the tricuspid valve, which is
a complex dynamic mechanism. ! Although it has always been
thought of as being less important than the left-side heart valves,
the "forgotten valve" nonetheless poses a significant challenge for
cardiac surgeons, particularly in the most challenging clinical
situations. 2 Around the world, millions of patients suffer from
tricuspid valve disease. 2 According to reports, between 8% and
30% of people with left-sided valve dysfunction, particularly mitral,
experience TR. 3

TR is a common occurrence and is typically of a functional
(FTR) character.* It could be caused by the diseased left-sided
cardiac valve, primary valve involvement, secondary pulmonary
hypertension, or any combination of these. ® Secondary TR has a
complicated pathophysiology that is inextricably linked to the
structure and operation of the right ventricle. Therefore, it is crucial
to use a systematic multimodality approach to diagnose annular
size, RV function, and degree of pulmonary hypertension in
addition to the severity of the TR. *

When treating the tricuspid valve, it is important to take into
mind other adjacent structures such the coronary sinus ostium, the
membranous septum, and the RCA.!

Over the past few years, there has been a significant
advancement in the assessment and management of TV
disease. Tricuspid stenosis is rare, but TR is common, and it is
typically secondary to RV remodeling-related annular dilatation
and leaflet tethering.® Patients with left-sided valvular disease
frequently have TR, which is a sign of advanced chronic HF with
a poor prognosis. Although it is still uncommon, isolated TV
surgery has the highest mortality rate of all valve operations.
Therefore, there is a clinical need for less intrusive therapy choices
in these individuals that is largely unmet. Multiple percutaneous
procedures, including as TV replacement and, more recently,
repair, have been developed for treating severe TR. This has
created a completely new management option for TR. ¢

The aim of this study was to scale and compare the outcome
in right ventricle functioning and residual TR after DB versus SA in
treatment of TV repair. It will also help to create the evidence
based data and practice in local settings in Pakistan.

MATERIAL AND METHODS

This was a randomized controlled trial, conducted at the Cardiac
surgery Department, PIC, Jail Road, Lahore from 25 October 2021
to 25 Oct, 2022. A total of 148 patients were enrolled in this study
following inclusion criteria.

Operational Definition: Outcome: It was measured on
postoperative and on follow up

Postoperative: On postoperative, surgery time, CPB time and
cross clamp time, RVEDD size was measured in cm and TR was
measured in its grades (0 to +4).

Follow up: On follow up grades of TR and RVEDD was measured
immediately post op before discharge and at 6 month.

Inclusion Criteria: All cases aged 18-80 years. Mitral stenois and
mixed mitral disease with predominantly stenotic valves Both
genders. All cases needed tricuspid valve repair.

Exclusion criteria: Preoperative renal failure.Severe Mital
Regurgitation having TR. LVEF < 30%. Right Ventricular
Dysfunction. Tri stenosis.Previous history of cardiac procedure.
Obese cases

Data Collection: All data was collected by me after taking written
informed consent from patients or attendants meeting inclusion
criteria.A total of 148 patients were enrolled in this study and were
equally divided into two groups (n=74 in each group). The data
was collected from enrolled patients of Punjab institute of
cardiology. The choice of repair technique was randomized.

The annuloplasty band was made of Dacron material and
was designed to reach from the posteroseptal commissure to the
anteroseptal commissure. As a result, after sizing the septal leaflet,
the DB was wrapped around the ring sizer's two notches to
determine its length. The most popular sizes were 30 and 32 mm.
All cases were compared for postoperative outcome like, surgery
time, CPB time and cross clamp time, right ventricular (RVEDD)
size and TR was measured in its grades (0 to +4) before discharge
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and on 6™ month follow up grades of TR and RV size and function
was compared.

Statistical Analysis: SPSS version 24 was used to enter and
analyzed collected data. For categorical data like gender, and
grades of Tricuspid regurgitation, frequency and percentages was
used. For quantitative data like age, surgery time, CPB time and
cross clamp time, right ventricular (RVEDD) size mean = S.D was
used. Independent sample t-test was applied to compare
quantitative outcome. Chi-square test was used to compare
categorical data i.e TR in both groups. P-value < 0.05 was taken
as significant.

RESULTS

The mean age of the cases in Group-A was 47.97 + 8.29 and in
Group-B was 51.01 + 7.78 with insignificant p-value.In our study
the mean height was 1.66 + 7.27, weight 73.24 + 1.12, and BMI
26.13 + 3.26, in Group-A while mean height, weight and BMI in
Group-B was 1.69 + 8.95, 73.20 + 1.22, and 25.16 + 3.39
respectively. The mean of CPB time Group-A 77.78 + 1.10 was
and in Group-B was 73.78 + 1.11. Similarly the mean of cross
clamp time in Group-A was 50.53 + 1.25 and in Group-B was
51.86 + 1.37 with insignificant p-value 1.00. The mean of surgery
time in Group-A was 168.45 + 17.29 and in Group-B was 155.64 +
15.76 with insignificant p-value 0.08. (Table 1)

Table 1: Descriptive Statistics of Demographics and Intra-opertaive variables

Dacron Band (Group A) | Segmental annuloplasty
(Group B)

Age 47.97 +8.29 51.01 + 7.78

Height (cm) 1.66 £7.27 1.69 £ 8.95

Weight (kg) 73.24 £1.12 73.20 £1.22

BMI (kg/m?) 26.13+ 3.26 25.16 +3.39

CPB time 77.78 £1.10 73.78 £1.11

Cross Clamp time | 50.53£1.25 51.86+1.37

Surgery Time 168.45 +17.29 155.64 + 15.76

Table 2: Comparison of post-operative outcomes in both Groups.

Dacron Band Segmental Annuloplasty P-Value
Mean + S.D Mean + S.D
Right ventricular
(RVEDD) size 2.90+ 0.34 3.27+ 0.45 0.044
RVSTDI 15.86 +4.23 14.73 £ 2.65 0.67
TVPG 1.70+0.76 2.42 +0.51 <0.01
TR (0 +4) (Range) 45-66 40-65
No Trivial 29 (40%) 18(25%)
Mild 37(50%) 48(65%) 0.54
Mild-Moderate 8(10%) 8(10%)

In our study post-operative RVEDD size was higher in SA

group with significant p-value 0.044. In our study the p-value of
post-operative grade of TR was insignificant 0.54. The majority of
patients found with mild TR in both groups (50% vs 65%). In our
study p-value of post-operative RVSTDI was statistically
insignificant 0.67, showing no difference in RVSTDI in both groups.
In our study mean of post-operative TVPG was significantly higher
in segmental annuloplasty group 2.42 + 0.51 with significant p-
value <0.01. (Table 2)

Table 3: Comparison of Follow up (6 months) outcomes in both Groups

Dacron Band Segmental Annuloplasty P-
Mean + S.D Mean + S.D Value
RVSTDI 13.26 + 5.26 9.33+3.54 0.03
TVPG 1.50 + 0.46 2.12+0.41 0.02
Right ventricular
(RVEDD) size 1.23+0.28 2.45+ 0.29 0.007
No Trivial 37 (50%) 35(47%)
Mild 33(45%) 30(41%) 0.097
Mild-Moderate 4(5%) 3(4%)
Moderate 0(0%) 5(7%)
Died 0(0%) 1(1%)

In our study p-value of follow-up RVSTDI was statistically
significant 0.03 showing statistically higher mean of RVSTDI in

Dacron band group i.e., 13.26 + 5.26. The mean value of TVPG
was also significantly higher in the same group 2.12 + 0.41 with
significant p-value 0.02. Similarly, RVEDD was significantly greater
in SA group 2.45+ 0.29 vs 1.23 + 0.28 in Dacron band with
significant p-value 0.007. In our study after follow-up grade of
tricuspid regurgitation, showed no significant difference between
the groups, p-value=0.097. (Table 3)

DISCUSSION

TR is an important clinical concern that surgeons may overlook. *
TR of moderate to severe severity has been linked to poor short-
and long-term survival, regardless of ventricular performance or
PA pressure. ® We operated on individuals with secondary
(functional) regurgitation, as reported in prior papers. Some writers
postulated that secondary TR is caused primarily by tricuspid
annulus dilatation, which occurs from a remodelling process of the
RV caused by prolonged pressure burden.® As a result, treating a
left sided valve lesion alone reduces afterload but has no effect on
tricuspid dilatation (TD), preload, or RV performance. As a result,
complete reverse RV remodelling may not occur, and pulmonary
artery pressure normalization alone will not remove TR in many
individuals. In patients with concomitant MV disease, correcting the
MV defect without treating the TV may relieve mild TR. If moderate
or severe TR is not treated, it may remain or worsen following MV
surgery, leading to HF and death. ° As a result, some doctors
have advocated for a more aggressive approach in cardiac surgery
patients with simultaneous TR. ** Echocardiographic evaluation of
the tricuspid annulus diameter (TAD) has been used as an
alternative way to surgical assessment of the TAD.
Intraoperatively, a TAD of 40 mm or greater is equivalent to 7 cm.
2 The best way to fix the TV is still unknown. Regardless of the
fact that bicuspidization produces acceptable results, particularly in
rheumatic patients, procedure is now rarely used. The segmental
annuloplasty procedure is widely utilized TV repair technique.
Several researches reported on its short and long-term success.
Other researchers, however, have documented a rather significant
recurrence rate for the segmental annuloplasty approach,
particularly in patients with severe tricuspid annular dilatation.

We performed the current study to compare results of DB
versus SA in treatment of TV repair. In our study the mean age of
the cases in Group-A (Dacron Band) was 47.97 + 8.29 and in
Group-B (Segmental annuloplasty) was 51.01 + 7.78 with
insignificant p-value. In a study by Abdelgawad (2017) the mean
age of the cases in Dacron Band was 38.90 + 11.84 while in
segmental annuloplasty group was 34.75 + 11.26.

There were 54 (72.97%) male and 20 (27.03) females in
Group-A while 48 (64.86%) male and 26 (35.14%) females in
Group-B. Similarly Abdelgawad (2017) enrolled 11(55%) male and
9(45%) females in Dacron band group while 7(35%) females and
13 (65%) males in segmental annuloplasty group. *®

In our study the mean height was 1.66 + 7.27, weight 73.24
+ 1.12, and BMI 26.13 + 3.26, in Group-A while mean height,
weight and BMI in Group-B was 1.69 + 8.95, 73.20 + 1.22, and
25.16 + 3.39 respectively. In our data there were 52 (35.14%)
hypertensive and 22(14.86%) non-hypertensive patients were in
Group-A while 44 (29.73%) hypertensive and 30 (20.27%) non-
hypertensive patients were in Group-B. In our data no patient was
found obese having BMI > 30kg/m2all the patients in Group-A and
B were non-obese. From the total of 148 31(20.95%) diabetic and
43(29.05%) non-diabetics were in Group-A while 45 (30.41%)
diabetic and 29 (19.59%) non- diabetics were in Group-B.

The mean of CPB time Group-A 77.78 + 1.10 was and in
Group-B was 73.78 £ 1.11 with p-value <0.001. Similarly the mean
of cross clamp time in Group-A was 50.53 + 1.25 and in Group-B
was 51.86 + 1.37 with p-value 1.00. The mean of surgery time in
Group-A was 168.45 + 17.29 and in Group-B was 155.64 + 15.76
with p-value 0.08. The mean CPB time in a previous study by
Abdelgawad (2017) was 64.10 + 13.46 in Dacron band versus
67.25 £ 13.54 in segmental annuloplasty group with insignificant p-
value 0.732. Cross clamp time observed was 42.50 + 11.74 versus
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50.05 + 21.23 p-value=0.346. Surgery time noted was 144.80 +
21.32 versus 158.10 + 19.63. Results were almost consistent with
our findings. 3

In our study post-operative RVEDD size was significantly
higher in SA group 3.27+ 0.45 group with p-value 0.044. In a study
by Abdelgawad (2017) the mean of RVEDD in segmental
annuloplasty group was 2.88 + 0.35 while in Dacron band it was
3.18 + 0.43 with significant p-value 0.045. More patients were
having mild TR in both groups (50% vs 65%). Abdelgawad (2017)
found 5 (25%) no trivial 12(65%) mild TR, 2(10%) mild to moderate
TR in Dacron band while 5(40%) no trivial, 13 (50%) mild TR and 2
(10%) mild to moderate TR in segmental annuloplasty group with
insignificant p-value like our results 0.744. 3

In our study p-value of post-operative RVSTDI was
statistically insignificant 0.67, showing no difference in RVSTDI in
both groups. In our study mean of post-operative TVPG was
significantly higher in segmental annuloplasty group 2.42 + 0.51
with significant p-value <0.01. In our study p-value of follow-up
RVSTDI was statistically significant 0.03 showing statistically
higher mean of RVSTDI in Dacron band group i.e., 13.26 + 5.26.
The mean value of TVPG was also significantly higher in the same
group 2.12 + 0.41 with significant p-value 0.02.

Similarly, RVEDD size was higher in SA group 2.45+ 0.29 vs
1.23 + 0.28 in DB with significant p-value 0.007. In our study after
follow-up grade of tricuspid regurgitation, showed no significant
difference between the groups, p-value=0.097. A previous
research by Abdelgawad (2017) found follow up RVEDD 2.54 +
0.26 in Dacron band versus 2.72 + 0.29 with significant p-value
0.009 after 1 year of follow up. 3

In our study after follow-up grade of TR, showed no
difference p-value=0.097. Similarly research conducted by
Abdelgawad (2017) found insignificant follow up TR (0 +4) in this
research 0.783.

All of these findings suggest that, as compared to suture-
based treatments, an annuloplasty is recommended in TV repair
patients. However, it is unclear if SA is preferable to or equivalent
to DB repair in terms of long-term outcomes, because the first has
been found to minimize the likelihood of suture dehiscence and
recurrent TR. % Nonetheless, we expected the tricuspid
annuloplasty band to provide a significant benefit, and our findings
have resulted in a change in surgical practice at our institution.

CONCLUSION

Both Dacron band and segmental annuloplasty techniques are
available for TV repair; however, dacron band placement in TV
repair patients is associated with better RV remodelling, and as a
result, a more likely improvement in right ventricular function and a
better repair outcome are predicted. After tricuspid valve surgery,
dacron band implantation is correlated with a lower incidence of
TR recurrence and enhanced long-term event-free survival. As a
result, this method in tricuspid valve surgery should be used
more frequently.

Recommendations:It is necessary to conduct further researches
with a large number of participants so that conclusive results are
obtained to make a conclusion which technique is better for
patients.
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