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Abstract

Background: The optimal surgical technique for functional tricuspid regurgitation (TR) repair is still a topic for ongoing
research. The DeVega technique is still used frequently in developing countries. Thus, this study aimed to compare the
outcomes of tricuspid valve repair using DeVega versus ring annuloplasty for managing severe functional TR during
mitral valve surgery.
Methods: This retrospective chart review included 66 patients. The study included patients with simultaneous tricuspid

valve repair during mitral valve intervention. The patients were recruited from 2018 to 2022. The study had two groups:
the first group included 50 patients who underwent the DeVega technique (Group A), and the second group included 16
patients who underwent tricuspid repair with a ring (Group B).
Results: The mean age did not differ significantly, and it was 36.1 ± 4.6 years in Group A versus 38.4 ± 2.4 years in

Group B (P ¼ 0.06). Females accounted for 64% of patients with DeVega versus 56% of patients with ring annuloplasty
(P ¼ 0.578). Mitral valve replacement was performed in 39 patients (78%) in Group A and 12 patients (75%) in Group B
(P > 0.99). Ischemic time was comparable between the groups (60.3 ± 3.78 vs. 59.06 ± 2.91 min; P ¼ 0.234). The car-
diopulmonary bypass time was significantly longer with ring annuloplasty (92.54 ± 22.57 vs. 109.56 ± 28.58 min;
P ¼ 0.017). There was no difference in postoperative inotropic use between the groups (16 (32%) vs. 4 (25%); P ¼ 0.596).
The duration of mechanical ventilation (6.78 ± 1.76 vs. 5.96 ± 1.85 h; P ¼ 0.114), ICU stay (2.08 ± 0.4 vs. 2.06 ± 0.57;
P ¼ 0.876), and hospital stay (7.96 ± 1.07 vs. 8.25 ± 0.86; P ¼ 0.328) were not significantly different between groups. The
postoperative degree of TR (P ¼ 0.163) and after one year (P ¼ 0.119) were comparable between groups.
Conclusions: DeVega annuloplasty could effectively manage severe TR concomitant with mitral valve surgery. The

results of DeVega repair were comparable to those of ring annuloplasty after one year.
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1. Introduction

F unctional (secondary) tricuspid valve regurgita-
tion (TR) is the most common cause of tricuspid

valve disease, and it occurs secondary to annular
dilatation because of a left-sided lesion [1]. Surgery
is indicated in patients with severe TR, and other
criteria, such as annular diameter, right ventricular
function, and dilatation, should be accounted for in

decision-making for tricuspid valve surgery [2,3].
Several studies have reported the development of
moderate TR after conservative management during
surgery for the mitral valve [4,5]. Therefore, many
surgeons follow a more aggressive approach for
managing moderate or lower degrees of TR
concomitant with left-side surgery [6].
Various surgical options and prostheses are

available for managing TR, and the superiority of
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one technique over the other has not been clearly
demonstrated [5,7]. Tricuspid valve repair with a
prosthetic ring is currently the gold standard tech-
nique for managing TR [5]. Early results of DeVega
annuloplasty were satisfactory [8]; however, the
technique was associated with a high recurrence
rate of TR over the long-term follow-up, and its use
has decreased worldwide [9]. Despite the less
frequent use of the DeVega technique for tricuspid
valve repair, it still has economic value in devel-
oping countries [4,10] and is used frequently in our
center. Therefore, the objective was to compare the
outcomes of tricuspid valve repair using DeVega
versus ring annuloplasty for managing severe
functional TR concomitant with mitral valve
surgery.

2. Patients and methods

2.1. Patient selection

In this study, a retrospective cohort design was
used to investigate 66 patients who underwent
tricuspid valve repair during mitral valve surgery at
Shebin El-Kom Teaching Hospital between 2018
and 2022. All patients had severe secondary (func-
tional) TR and had repair for the incompetent
tricuspid valve. Patients who had other types of
cardiac procedures (such as coronary artery bypass
grafting or aortic valve surgery), moderate or lower
TR degree, reoperative cardiac surgery, or emer-
gency surgery were excluded from the study. The
patients were grouped based on the tricuspid valve
repair technique. Group A (n ¼ 50) consisted of
patients who underwent the DeVega technique,
while Group B (n ¼ 16) included patients who un-
derwent ring annuloplasty. The Ethical Committee
of Shebin El-Kom Teaching Hospital approved this
study.

2.2. Data and outcomes

To conduct this study, the necessary data were
obtained from the medical records. The collected
information included age, gender, type and size of
the mitral valve prostheses, mitral valve procedures,
and cardiopulmonary bypass and ischemic times.
Postoperative outcomes were also recorded,
including mechanical ventilation duration (in hours)
and length of stay in the postoperative cardiac
intensive care unit and hospital (in days). Further-
more, the degree of tricuspid valve regurgitation
was assessed and compared between the two
groups during the immediate postoperative period
and again after one year.

2.3. Operative techniques

All patients underwent surgery via a full median
sternotomy, with the commencement of CPB (car-
diopulmonary bypass) using aortic and bicaval
cannulation and warm blood cardioplegia. The
mitral valve procedure was performed transeptally
or through a left atriotomy incision, according to the
surgeon's preference. Tricuspid valve repair was
performed through a right atriotomy. In all patients,
tricuspid valve repair was carried out on cardio-
pulmonary bypass after the aortic cross-clamp was
removed. The DeVega technique was used, which
involved plicating the tricuspid annulus from the
anteroseptal to the posteroseptal commissure using
two polyproline pledgeted sutures.

2.4. Statistical analysis

For this study, the statistical analysis was con-
ducted using SPSS v.22 (IBM Corporation, Chicago,
IL, USA). Mean and standard deviation were used to
express continuous data, which were compared
using either the t test or ManneWhitney test as
necessary. Qualitative data are presented as
numbers and percentages and were analyzed using
the chi-squared or Fisher exact test if the cells had a
low frequency. Statistical significance was consid-
ered when the P value was less than 0.05.

3. Results

3.1. Comparison of preoperative and operative data

The mean age in Group A was 36.1 ± 4.6 years
versus 38.4 ± 2.4 years in Group B. Females
accounted for 64% in Group A versus 56% in Group
B. Age (P ¼ 0.06) and sex (P ¼ 0.578) were not
significantly different between the groups. Mitral
valve replacement was performed in 39 patients
(78%) in the DeVega group and 12 patients (75%) in
the ring annuloplasty group (P > 0.99). Mechanical
mitral valve sizes were comparable between the
groups (P ¼ 0.371). The ischemic time was compa-
rable between the groups (60.3 ± 3.78 vs.
59.06 ± 2.91 min; P ¼ 0.234); however, the cardio-
pulmonary bypass time was significantly longer
with ring annuloplasty (92.54 ± 22.57 vs.
109.56 ± 28.58 min; P ¼ 0.017) (Table 1).

3.2. Comparison of postoperative outcomes

Postoperative inotropic use between both groups
did not differ significantly [16 (32%) vs. 4 (25%);
P ¼ 0.596]. The duration of mechanical ventilation
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(6.78 ± 1.76 vs. 5.96 ± 1.85 h; P ¼ 0.114), ICU stay
(2.08 ± 0.4 vs. 2.06 ± 0.57; P ¼ 0.876), and hospital
stay (7.96 ± 1.07 vs. 8.25 ± 0.86; P ¼ 0.328) were
comparable between groups. No operative mortality
was reported in our series. There was no difference
in the postoperative degree of TR (P ¼ 0.163). There
were 35 patients available for follow-up after one
year in the DeVega group and 10 patients in the ring
group. We did not report a difference in the degree
of TR after one year (P ¼ 0.119) between the groups
(Table 2).

4. Discussion

The optimal management of functional TR associ-
ated with mitral valve lesions is still the subject of
ongoing research. Surgery is indicated for symptom-
atic patients with severe TR [11]. Patients withmild or
moderate TR left untreated during left-sided valve
surgery experienced TR progression and reduced
functional status and survival [12]. Several surgical
options are available for managing TR, including ring
annuloplasty, DeVega repair, and bicuspidization.
The DeVega technique is a simple approach for

managing severe TR, with good early outcomes [13].
However, DeVega repair could lead to a high recur-
rence of tricuspid valve incompetence, and ring
annuloplasty showed superior protection against
recurrent TR compared to DeVega repair [14]. On the
other hand, the efficacy of DeVega annuloplasty was
demonstrated in several studies, and the technique
regained popularity in some centers for several rea-
sons [4,10]. The DeVega technique is associated with
shorter operative times and is still valuable in devel-
oping countries with low resources.
This study compared the outcomes of DeVega

versus ring annuloplasty in patients with severe TR
concomitant with mitral valve surgery. The baseline
and operative data were comparable between both
approaches; however, DeVega had shorter cardio-
pulmonary bypass times. Postoperatively, there was
nodifference in inotropic use, duration ofmechanical
ventilation, ICU stay, or hospital stay. There was a
similarity in the postoperative degree of residual TR
and the recurrence of TR after a one-year follow-up.
Several studies have compared DeVega with other

annuloplasty techniques. Similar to our research,
Abdelfatah and colleagues found no differences

Table 1. Preoperative and operative data in patients with DEVega and ring annuloplasty.

DeVega (n ¼ 50) Ring repair (n ¼ 16) P value

Gender- Female (n, %) 32 (64%) 9 (56.3%) 0.578
Age (Y) (mean ± SD) 36.1 ± 4.6 38.4 ± 2.4 0.060
Mitral valve surgery (n, %) >0.99

Repair 11 (22%) 4 (25%)
Replacement 39 (78%) 12 (75%)

Mitral valve types (n, %) >0.99
Mechanical 37 (94.87%) 12 (100%)
Tissue 2 (5.13%) 0

Mechanical valve size (n, %) 0.371
27 15 (40.54%) 2 (16.67%)
29 18 (48.65%) 8 (66.67%)
31 4 (10.81%) 2 (16.67%)

Ischemic time (min) (mean ± SD) 60.3 ± 3.78 59.06 ± 2.91 0.234
Cardiopulmonary bypass time (min) (mean ± SD) 92.54 ± 22.57 109.56 ± 28.58 0.017

Table 2. Postoperative outcomes in patients with DEVega and ring annuloplasty.

DeVega (n ¼ 50) Ring repair (n ¼ 16) P value

Inotropic support (n, %) 16 (32%) 4 (25%) 0.596
Mechanical ventilation (hours) 6.78 ± 1.76 5.96 ± 1.85 0.114
ICU duration (days) (mean ± SD) 2.08 ± 0.4 2.06 ± 0.57 0.876
Hospital stay (days) (mean ± SD) 7.96 ± 1.07 8.25 ± 0.86 0.328
Degree of postoperative TR (n, %) 0.163

Trivial 16 (32%) 9 (56.25%)
Mild 29 (58%) 5 (31.25%)
Moderate 5 (10%) 2 (12.5%)
Severe 0 0

Degree of TR after one-year follow-up (n, %) (n ¼ 35) (n ¼ 10) 0.119
Trivial 4 (11.4%) 4 (40%)
Mild 10 (28.6%) 3 (30%)
Moderate 18 (51.4%) 2 (20%)
Severe 3 (8.6%) 1 (10%)
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between DeVega and band annuloplasty in the one-
year outcomes after tricuspid repair [15]. Similarly,
Khallaf and colleagues reported no difference in the
one-year outcomes between DeVega and ring
annuloplasty [16]. These studies showed that
DeVega is comparable to other techniques after a
one-year follow-up; however, they did not assess
the long-term durability of the DeVega technique.
Murashita and associates compared the DeVega
technique with flexible bands in 162 patients, and
they reported better long-term outcomes and
freedom from recurrent TR with flexible bands [17].
Matsuyama et al. compared DeVega and ring
annuloplasty in 45 patients with secondary TR over
a mean follow-up period of 39 months and reported
a higher recurrence rate with DeVega [18]. Simi-
larly, Bernal and colleagues reported better freedom
from reoperation with ring tricuspid valve annulo-
plasty in patients with rheumatic heart disease [19].
Moreover, Tang and coworkers demonstrated

improved survival in patients with ring annulo-
plasty [20]. These results showed comparable out-
comes in the short-term follow-up, and longer
studies favored ring annuloplasty. However, the
types of tricuspid annuloplasty prostheses have
different outcomes, and it was previously shown
that the outcomes with rigid rings could be superior
to those with flexible bands [5]. Furthermore, the
dominant pathology in our region is rheumatic,
which could have affected the outcomes; therefore,
the primary valve pathology and the types of
tricuspid valve prostheses should be considered
when interpreting the results of these studies.

4.1. Study limitations

The retrospective design is a major limitation. The
tricuspid repair technique depended upon the sur-
geon's preference and the rings' availability. Pa-
tients' characteristics might have affected the
outcomes rather than the surgical techniques
themselves. The study is also limited by the small
patient number in total and the small number of
patients who had ring annuloplasty specifically. The
small number of patients limited the statistical
analysis, and multivariable analysis was not
feasible. However, the study showed comparable
one-year outcomes between DeVega and ring
annuloplasty, and it is recommended to perform a
study with a longer follow-up.

4.2. Conclusions

DeVega annuloplasty could effectively manage
severe functional TR during mitral valve surgery in

comparison to ring annuloplasty. The results of
DeVega repair were comparable to those of ring
annuloplasty regarding the degree of TR after a one-
year follow-up.
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