
ORIGINAL ARTICLE 

Pak Heart J

1-7 

Address for Correspondence:

E-mail: 

Date Received: December 20, 2011
Date Revised:   January 18, 2012
Date Accepted:  January 26, 2012

Department of Cardiovascular 
Surgery, Lady Reading Hospital, 
Peshawar - Pakistan

Dr. Abdul Malik,
Assistant Professor,
Department of Cardiovascular 
Surgery, Lady Reading Hospital, 
Peshawar - Pakistan

malik119pk@yahoo.com

ABSTRACT

Objective: To assess early and midterm outcome of De Vega's Repair of Tricuspid 
Valve in Severe Tricuspid Regurgitation (TR).

Methodology: This was a prospective observational study conducted from 
January 2007 to June 2011, at Cardiovascular department PGMI, Lady Reading 
Hospital Peshawar. De Vega's surgical repair of tricuspid valve was done in 
severe tricuspid regurgitation patients with mitral valve replacement (MVR) or 
with double valve replacement [DVR=MVR+ AVR (Aortic valve replacement)]. 
Pre operative and post operative early (with in 1month) and midterm (at 6 month) 
follow up data was collected and analyzed on the basis of New York Heart 
Association (NYHA) functional status and echocardiographic finding. The 
outcome of De Vega's repair was assessed.

Results: Total study population was 160, with age ranging from 14-52 years 
(mean age 21 years). Out of these 160 patients 89 (55.60%) patients were female 
and 71 (44.40%) were male. Preoperative diagnosis of 118 patients was related 
to pure mitral valve disease, and 42 cases were having aortic valve disease along 
with mitral disease. All patients had severe TR. Patients who were free from TR in 
MVR group were 81.3% and 75.0% patient were TR free in DVR group at 6 
months follow up and the repair was intact on echocardiography.

Conclusion: De Vega's repair in Severe TR is a safe and economical procedure in 
our setup.

Key Words: Tricuspid valve, Tricuspid annuloplasty; De Vega's annuloplasty, 
Tricuspid Regurgitation.
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INTRODUCTION

METHODOLOGY

Tricuspid Regurgitation (TR) in our set up.

Significant tricuspid regurgitation (TR) leads to functional 
impairment and is an independent predictor of reduced event 

 l This study was conducted in the Depar tment of free and overall survival.  Therefore, an evidence based 
Cardiovascular Surgery, Postgraduate Medical Institute, approach is necessary for the diagnosis and treatment of 

2 Lady Reading Hospital Peshawar from January 2007 to June tricuspid regurgitation. Tricuspid regurgitation can be 
2011. All the patients who had tricuspid valve repair for classified into two basic categories, primary and secondary 
severe tricuspid regurgitation (functional), either with mitral TR. The primary TR refers to the condition in which the 
valve replacement (MVR) or with double valve replacement disease process affects the valve apparatus causing its 
(DVR), were involved in this study. The study was approved thickening and scarring. Secondary TR occurs due to 
by hospital ethical committee.tricuspid annular dilation, right heart failure and pulmonary 

2hypertension.  The most common cause of TR is dilation of The New York Heart Association (NYHA) functional class 
3 the right ventricle causing functional TR. Thus left sided was recorded at the time of admission. The echocardiogram 

hear t disease including Mitral valve disease, was done (by the same operator) taking the standard views 
cardiomyopathy or right ventricular (RV) dysfunction due to and the tricuspid severity was graded according to the jet 
pulmonary disease (Corpulmonale) will lead to functional area and jet area to right atrial area ratio. The tricuspid 

4TR.  RV dilation can lead to papillary muscle displacement. regurgitation severity was graded as none, mild (TR+1), 
The normal saddle shaped Tricuspid Annulus becomes moderate (TR+2) and severe (TR+3). Moderate tricuspid 

2flatter, larger and more circular causing functional TR. regurgitation was defined as jet area 5-10cm  and jet area to 
Similarly Increased RV pressure also worsen tricuspid right atrial area ratio of 20-40% in apical four chamber view. 

5regurgitation.  Two dimensional and Doppler Echo- The pulmonary artery systolic pressure was determined 
cardiography allows for comprehensive assessment of TR using the modified Bernoulli's formula with 10mmHg added 

2severity and mechanism.  Cardiac MRI may be implied when for right atrial pressure.
1echo images are inadequate.  Although mild to moderate 

3 All patients underwent either mitral valve replacement or 
degree of TR can be well tolerated for many years,  

double valve replacement (according to diagnoses) with 
uncorrected severe TR and dilated annulus with associated 

tricuspid valve repair under general anesthesia with standard 
Mitral valve disease have poor prognosis with high mortality 

6,7 median sternotomy. Routine cardiopulmonary bypass with 
and increased morbidity. Increasing TR consistently 

single aortic and bicaval cannulas. Cold antegrade 8reduces right ventricular function.   So surgical intervention 
cardioplegia was used for arresting the heart. Heart was 

in the form of valve repair or replacement is necessary. TV 
further covered with topical ice slush. Cardioplegia was 3 repair or an annuloplasty is favored over prosthetic implant.
repeated after every 20-25 minutes once the heart was fully 

Correction of tricuspid regurgitation improves clinical 
arrested. The mitral valve was corrected through the left 1outcomes.
atrium. After closing the left atrium, right atrium was opened 

 While some authors favor Tricuspid Repair on the basis of to inspect the tricuspid valve. Assessment of TR+3 was 
9severity of tricuspid regurgitation , others are in favor of made. De Vega's tricuspid annuloplasty was performed in  

repair based on annular dilation irrespective of the severity of all cases for severe TR which consisted of two separate semi 
10,11tricuspid regurgitation.  Thus during Mitral valve surgery, circular sutures of 4/0 prolene run in the anterior and lateral 

tricuspid valve annuloplasty should be performed for annular aspect of tricuspid valve and tied on both sides on pledgets 
12,13dilation or moderate to severe TR.  Techniques used to over a dilator of size 28 mm to 30 mm in the valve to avoid 

deal with dilated Tricuspid annulus include Bicuspidization, purse string effects. Re-warming was started while closing 
14,15De Vega's repair or flexible rings.  De Vega's repair is the right atrium in case of tricuspid valve repair. De-airing 

16superior to bicuspidization  and comparable to rings was done through aortic root before declamping of aorta. 
17annuloplasty in long term patient survival. De Vega's Repair The outcome of De Vega's repair was assessed in terms of 

significantly reduces the progression of Tricuspid early (with in 1 month) and mid term (at 6 month) follow up. 
18regurgitation.  The De Vega's technique also can be Immediate post operative follow up included wound 

 employed for mild to moderate annular dilatation. In case of infection(superficial and sternal), reopening, stroke, acute 
functional Tricuspid regurgitation, the annuloplasty provides renal failure (ARF) and mortality, while at 6 month follow up 

 a competent tricuspid valve during the early and late mortality, NYHA class ,echocardiographic parameters were 
 postoperative course while the heart remodels after surgical assessed. All this data was recorded on preformed 

 19,20treatment of the left-sided valvularlesions. structured proforma.

The objective of this study was to assess early and mid term Statistical analysis was performed using statistical package 
outcomes of De Vega's repair of Tricuspid Valve in Severe for social sciences (SPSS) version 16. Numerical variables 
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were presented as mean ± SD. Categorical variables were of 6 cases) and in the remaining 152 cases, 113 were those 
presented as frequencies and percentages. who had mitral valve replacement and 39 cases had double 

valve replacement. Mortality was 5.3% and 7.6% in MVR and 
DVR group, respectively. Dyspnea functional class 
according to New York Heart Association (NYHA) improved 

Total study population was 160, with age ranging from 14-52 from III to II in most of the patients. The fractional shortening 
years (mean age 21 years). Out of these 160 patients 89 of < 25% was seen in 9 (08.4%) patients among MVR group 
(55.60%) patients were female and 71 (44.40%) were male. and in 05 (13.8%) patients among DVR group. 
Preoperative diagnosis of 118 patients was related to pure Echocardiographic TR freedom was present in 81.3% in 
mitral valve disease, and 42 cases were having aortic valve MVR group and 75.0% in DVR group (Table 3).
disease along with mitral disease. All patients had severe TR, 
right ventricular pressure ranged from 65mmHg to 110 
mmHg with a mean of 85 mmHg. Patients with fractional 

Significant tricuspid regurgitation (TR) can contribute to shortening < 25% were 70 (43.75%) while patients with 
increased morbidity and mortality in patients undergoing fractional shortening > 25% were 90 (56.25%)  (Table 1).

21surgery for left side valvular disease,  therefore an 
Post operative complications seen were superficial wound 

aggressive repair of accompanying TR should be performed 
infection, sternal wound infection, reopening for bleeding 18 at the time of initial left sided valvular surgery. The optimal 
and reopening for low cardiac output. Six patients died in the 

technique to repair the TV remains uncer tain. 
immediate post op period (Table 2).

Bicuspidalization (ie, plication of the posterior leaflet) is now 
 In the follow up 8 patients were lost (including the mortality rarely performed even though reported outcomes have been 

RESULTS

DISCUSSION

Pak Heart J 13

Table 1: Pre-Operative Echo Findings/ NYHA Status 

Echo Findings/NYHA Status No. of Patients 

TR+3 160 

RV pressure (65 mmHg to 110 mmHg with a 

mean of 85 mmHg) 

160 

Fractional shortening < 25 70 (43.75%) 

Fractional Shortening >25 90 (56.25%) 

NYHA Status  

II 030 (18.75%) 

III 130 (81.25%) 

IV 00

Table 2:  Early (with in 30 days) Post Operative Complications 

Complications No. of Patients 

Superfacial Wound infection 01 (0.625%) 

Sternal Wound Infection 01 (0.625%) 

Reopening for Bleeding/ low cardiac output 07 (04.37%) 

CVA 01 (0.625%) 

ARF 01(0.625%) 

Mortality 06 (03.70%) 
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22reasonable, especially for rheumatic patients.  The De of patient, which is reported in very less number of studies. 
23Vega's  suture annuloplasty technique involves plication of McCarthy et al reported the risk of reoperation 4.2% per year 

28 the annulus surrounding the anterior and posterior leaflets at 30 days. The incidence of stroke, acute renal failure 
24and is the most commonly used TV repair technique.  A (ARF), and wound infection was all negligible, mainly 

number of series have reported its short and long-term because of advancement in surgical procedure, 
25-27success.  The advantage of using rigid or flexible ring over postoperative care and use of broad spectrum antibiotics.

the De Vega's technique is that it is more durable. Especially 
At 6 month follow up, clinical status of majority of patients 

when there is associated pulmonary artery hypertension the 
improved from NYHA III to NYHA II, only 04 ( 3.73%) and 01 

ring gives far better results. It has been noted that the De 
(2.7%) patients in mitral and double valve replacement group 

Vega's repair gives way to the high pressure and TR 
remain in NYHA class III, respectively. This improvement in 28increases rapidly.  We conducted this study to evaluate the 
functional class is in accordance with the previous studies 

outcomes of De Vega's annuloplasty for severe TR in our 
25,27on De Vega's annuloplasty for TR.  Pradhan et al, has local setup.

observed the same improvement in patients functional class 
In the present study population was relatively younger with undergoing De Vega's annuloplasty for moderate secondary 

29female predominance which follows the same pattern as in TR.  A large number of patient transformed from severe 
5,8-10literature for rheumatic heart disease,  except for Dreyfus TR+3 to mild TR+1 at 6 month follow up, this was 

et al where most patient were with mix non rheumatic illustrated by Wei et al thus making a plea for De Vega's 
13

30etiology.  Regarding pre-operative clinical status most of annuloplasty in functional TR.  We are generally relying on 
our patients were in NYHA class III which was almost the the De Vega's technique due to its simplicity and cost 
same in various studies in patients undergoing annuloplasty effectiveness. The clinical improvement in the functional 

8,10for TR. class of the patients along with freedom from TR in 81.3% in 

MVR group and 75% in DVR group on echocardiography The immediate follow up of patients with De Vega's 
favour the use of De Vega's technique. Some small studies annuloplasty for severe tricuspid regurgitation shows the 

mortality of 3.7%, which is the same as in study by Morishita have supported the same finding with 80% and 48% TR free 
27 31,29et al, reporting 3.4%. Reoperation was performed in 4.37% survival 6 months post operatively.

Pak Heart J 14

Table 3:  Post-operative Follow-up at 6 Month 

Parameters
 Mitral Valve 

Replacement(MVR) 

Double Vvalve 

Replacement(DVR) 

Lost to Follow up 05 03 

  

NYHA-I 10 (09.30%) 04 (11.11%) 

NYHA-II 93 (86.91%) 31(86.11%) 

NYHA-III 04 (03.73%) 01 (02.77%) 

NYHA-IV Nil Nil 

No TR 87 (81.3%) 27 (75.0%) 

TR+1 19(17.7%) 05 (13.8%) 

TR+2 01 (0.93%) 03 (08.3%) 

TR+3 Nil 01 (02.7%) 

Fractional shortening < 25% 

Fractional shortening > 25% 

09 (08.4%)  

98(91.5%) 

05 (13.8%)  

31 (86.1%) 

RV Pressure Mean 20 mm of Hg 22 mm of Hg 

Mortality 06 (5.3%) 03 (7.6%) 

Clinical Status

 

 

Echo Findings
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De Vega's tricuspid annuloplasty is a reasonable procedure 
for functional TR in low socioeconomic setup, regarding the 
simplicity, procedural outcomes at early and 6 month follow 
up and inexpensiveness (only cost of 4/0/ prolene suture). It 
does not cause any disturbance of pathway of bundle or 
valve while achieving reduction in ring size and 
bicuspidization.

Limitations of the study were; that it was a non-randomized 
study. The follow up period of 6 month was short compared 
to the natural history of progression of tricuspid 
regurgitation, and the repair result only reflects on the early 
outcomes of De Vega's repair. Further studies with large 
sample size, with long follow up period and with comparison 
to other techniques available for management of tricuspid 
regurgitation will clarify the utility of   De Vega's technique for 
TR.

Severe tricuspid regurgitation (functional) decreases in 
severity in patients undergoing De Vega's annuloplasty along 
with mitral valve replacement in rheumatic heart disease 
patients. De Vega's surgical repair for severe TR still holds its 
place in our setup because of economy and safety.

CONCLUSION
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