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often ignored but, tricuspid valve disease (TVD) either  isolated 
or in association with other valvular heart disease or medi-
cal disorder may cause significant cardiovascular problems.  
TV is usually underevaluated structure among all valves and 
designated as “forgotten valve.” TV functions in a low-pres-
sure circuit and tolerates a pressure load poorly. It lacks 
 redundancy and strong supporting structure such as mitral 
valve and easily dilates under stress. So, TV is more prone 
to incompetence under pressure overload. TV disease or 
dysfunction is generally classified as primary (intrinsic) valve 
pathology or secondary.[1] TVD may be an incidental finding, 
or its presence may provide a clue to otherwise unexplained 
cardiovascular signs or symptoms, because TVD may be well 

Background: Tricuspid valve disease (TVD) usually remains a less-discussed subject among cardiovascular diseases, 
but there is significant morbidity and mortality observed with TVD. Limited studies are available in our country to assess 
the different aspects of TVD.
Objective: To assess the profile of the TVD, either isolated or associated with other cardiac diseases—its nature,  
duration, severity, alteration of hemodynamics, morbidity, and mortality.
Materials and Methods: Two hundred patients of echocardiographically proved TVD of both sexes and different age 
groups were selected and, then, evaluated clinically and investigated accordingly to find out the different aspects of TVD.
Result: This study showed that rheumatic heart disease was the most common cause of TVD (primary/secondary).  
Although secondary TVD was more common (86.5%), isolated TVD was also found in 7.5% cases. Tricuspid regurgita-
tion, both isolated and combined, were the most common functional abnormalities. The patients mostly presented with 
shortness of breath and palpitation; although 36.5% patients came with the features of right ventricular failure (RVF), 
mortality was quite high among the patients presented with the features of RVF (72.72%).
Conclusion: Majority of TVD remains asymptomatic for long time, especially isolated TVD, but they have considerable 
impact on the morbidity and mortality when associated with other cardiovascular disease.
KEY WORDS: Tricuspid valve disease (TVD), rheumatic heart disease (RHD), tricuspid regurgitation (TR), Right 
 ventricular failure (RVF).

Abstract

Introduction

There is common belief that tricuspid valve (TV) has got 
a little role in the hemodynamics of normal heart. The TV is  
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tolerated for a long time without any symptoms.[2] The clinical 
diagnosis of severe TVD, particularly, TR is usually not difficult. 
However, clinical signs of mild to moderate TVD may be quite 
subtle, and noninvasive techniques such as echo-Doppler 
are often required to establish the diagnosis. Very few stud-
ies have been done to evaluate the extent and severity of the 
TVD in India. So, this study aims at revealing the profile of TVD  
either alone or in combination with other cardiac diseases.

Materials and Methods

Two hundred consecutive cardiac patients with proved  
TV involvement of different age groups of both sexes were 
selected for the study from the Department of Cardiology (out-
door and indoor) of a tertiary-care Hospital in eastern India.

All patients with cardiac diseases attending Cardiology 
outpatient department (OPD) or admitted to indoor depart-
ment were evaluated clinically in the beginning; then, they 
were echocardiographically screened for TV involvement. 
Those patients with TV involvement were included in this 
study. For further evaluation of the causes of TVD, routine 
blood examination, lipid profile, urea, creatinine, electrolytes, 
blood culture, ECG, and chest X-Ray were done  accordingly. 
C-reactive protein and urine examination were done when  
required. The patients were further evaluated in terms of clin-
ical manifestations, severity, any correlation with preexisting 
diseases, functional disability, morbidity, and mortality.

Number and percentages were calculated for categori-
cal variables. The c2-test was applied to test the difference 
between the groups. P value less than 0.05 was considered 
significant.

Result

In this study, majority (25%) of the patients were aged  
between 30 and 39 years, followed by those between 20 and 

29 years (19%). Fifteen (7.5%) newborns were also found 
with TVD, but only five (2.5%) patients were aged older than 
70 years [Figure 1]. Majority [112 (56%)] of the study popula-
tion were female subjects, and most of the patients (61.5%) 
came from rural area. Majority [117 (58.5%)] of the patients 
with TVD exhibited heart disease, mainly associated with 
rheumatic heart disease (RHD) and cor pulmonale, but 43.5% 
(81/200) patients showed TVD associated with congeni-
tal heart disease, mainly—ventricular septal defect (VSD),  
atrial septal defect (ASD), and patent ductus arteriosus 
(PDA). RHD (41%) was found to be the most common cause 

7.5 
5 

5 

5 

19 

25 

12 

8 

11 

2.5 
1 -28 D

1 -11M

1-9Y

10 -19Y

20-29Y

30-39Y

40-49Y

50-59Y

60-69Y

70Y-79Y

Figure1: Age distribution of patients with tricuspid valve diseases  
(N = 200).

Figure 2: Causes among patients with tricuspid valve diseases  
(N = 200).

41

117.5

5.5

5

4.5

4.5

4

3.5

2
2 1.5

1.5
1

1

1

1 1

0.5 0.5

0.5

RHD VSD ASD
Eissenmenger Syndrome Corpulmonale PDA
MI PS PPHN
EA TVP DCM
TV Endocarditis PPM Induced Injury APE
RVCMP Prosthetic Valve Malfunction Myxoma
ARVD TA Myocarditis

Figure 3: Duration of symptoms in patients with tricuspid valve  
diseases (N = 200).

23%

32%

35%

10%

< 5 years

5 - 10 years

> 10 - 20
years
> 20 years



International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 01

Uttambiswas et al.: Profile of tricuspid valve diseases

19

of TVD (primarily or secondarily involved), and long-term cor 
pulmonale leading to TV regurgitation (TR) were observed in 
10 (5%) patients. VSD ultimately leading to TR were detec-
ted in 22 (11%) cases. Eisenmenger’s syndrome developed 
from various cardiac diseases, which caused TR in 5.5% (11)  
cases, but most (54%) of them were associated with VSD (6/11 
cases with Eisenmenger’s syndrome) and  manifested mainly 
in the first decade. PPM lead-induced injury of  tricuspid valve, 
acute pulmonary embolism, right ventricular (RV) cardiomy-
opathy, left atrial myxoma causing TR, and  prosthetic valve 
malfunctioning-induced TR were seen in 1% (2) of cases  
[Figure 2].

In this study, primary TVD was seen in only 13.5% 
(27/200) cases, and majority (86.5%) showed secondary  
involvement [Table 1]. Of 27 patients with primary TVD,  
13 patients showed rheumatic involvement of TV. Ebstein 
anomaly and TV prolapse were detected in four cases of 
each type. Three cases showed TV endocarditis. PPM lead- 
induced tricuspid valve incompetence was seen in two cases,  
and one case of rare congenital anomaly such as tricuspid 
atresia was noted. Among the primary TVD of rheumatic  
origin (13/82, i.e., 15.83% of total RHD), isolated tricuspid  
stenosis (TS) and TR were found in two (2.43%) and eight 
(9.75%) cases, respectively; combined TS and TR were 
found in 3 (3.65%) cases; and all but one were associated 
with simultaneous mitral valve involvement. Total TR and 
TS (isolated and combined) were 11 and 5, that is, 84.61% 
and 38.46% of TVD of rheumatic origin, respectively. Among  
patients with TS, three patients showed moderate degree, 
one severe degree, and another mild degree of TS. Among 
200 patients, only 7.5% (15) patients revealed isolated 
TVD. Rest (92.5%) of them showed TVD along with other 
heart diseases. These isolated TVDs were owing to Ebstein  
anomaly, and TV prolapsed in four cases of each type; three 
cases of TV endocarditis, two cases of PPM lead injury, and 
1 case of each tricuspid atresia and TS (RHD) were  detected. 
Overall, TR was the most common abnormalities; among 
them, 44.99% of patients presented with severe TR and 
42.36% showed moderate TR.

This study showed that shortness of breath was the  
most common symptom (87.5%), followed by palpitation 
(49%), orthopnea (43%), and fatigue (39%). About 36.5% 
(73/200) patients came with features of right ventricular fail-
ure (RVF) (pedal edema 36.5%, abdominal swelling 16%, and 
pulsatile hepatomegaly 25%), and 56.5% patients showed 
NYHA III/IV symptomatic. This study also showed that  

maj ority of the patients (35%) with TVD were symptomatic for 
10–20 years. Symptoms for more than 20 years were seen 
among 10% of patients. The 23% (46) of patients diagnosed 
with TVD showed symptoms for less than 5 years; among 
them, 18 patients presented within 7 days with myocardial 
infarction, pulmonary embolism, and persistent pulmonary 
hypertension in a newborn [Figure 3].

Regarding hemodynamic alteration in patients with TVD, 
increased pulmonary arterial hypertension was the con-
sequence in majority (82.5%) of the cases. About 36.5%  
patients were presented with RVF, 49% showed RV dilation, 
and increased mean jugular venous pressure (JVP) was 
 noticed in 61.14% (107/175) cases [Table 2]. JVP was exam-
ined in 175 patients but could not be examined in 25 patients 
who were newborn and infants. “C-V” wave were seen among 
43.42% (76) patients, and 40.57% (71) cases exhibited prom-
inent “ V” wave. Prominent “a” wave was seen in 41.71% 
(73) cases, and 36% (63) showed absent or in conspicuous 
form [Table 3]. In total, 33 (16.5%) patients died during our 

Table 1: Nature of tricuspid valve diseases with special reference to rheumatic involvement (N = 200)
Nature of TVD No. of patients Primary TVD Secondary TVD

Other, N (%) RHD, N (%) RHD, N (%) Other, N (%)
Isolated TR 194 (97) 13 (6.5) 8 (9.75) 69 (34.5) 104 (52)
Isolated TS 2 (1) 0 2 (1) 0 0
TR + RS 3 (1.5) 0 3 (1.5) 0 0
Tricuspid atesia 1 (0.05) 1 — — —
Total (N) 200 (100) 27 (13.5) 173 (86.5)

Table 2: Hemodynamic alteration in patients with tricuspid valve 
diseases (N = 200)
Hemodynamic changes No. of 

patients
Percentage

Increased PAH (echo) 163 82.50
RV dilatation (echo) 98 49
Pulmonary venous hypertension  
     (chest X-ray) 64 32

RVF (clinical) 73 36.5
Increased mean JVP (clinical) 107 53.5

There were multiple responses.

Table 3: JVP seen in patients with TVD (N = 175)
TVD with JVP No. of 

patients
Percentage

Increased mean JVP 107 61.14
Normal JVP 68 38.85
C-V wave 76 43.42
Normal V wave 28 16
Prominent V wave 71 40.57
Prominent a-wave 73 41.71
Normal a-wave 39 22.28
Absent or inconspicuous a-wave 63 36

There were multiple responses.



Uttambiswas et al.: Profile of tricuspid valve diseases

International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 0120

study period. Mortality was quite high among patients of TVD  
presented with RVF (72.72% of total death), which was also 
statistically significant (p < 0.001).

Discussion

In this study, majority of the patients involving TVD were 
in second, third and fourth decades of life. Although 15 (7.5%) 
newborns showed TVD, congenital TVDs were detected 
among 5% of baby less than 1 year of age. In India, heart 
disease of rheumatic origin is the most common type of heart  
disease.[3,4] RHD most commonly involves mitral valve,  initially, 
and after a prolonged period, TV is involved  retrogradely. 
Isolated TV involvement is very rare. So, manifestation of 
TVD is late, usually, from third to fourth decades of life.[5]  
Initial episodes of acute rheumatic fever (ARF) become less 
common in older adolescents and young adults and are rare 
in persons aged >30 years[6] By contrast, recurrent episodes 
of ARF remain relatively common in adolescents and young 
adults. This pattern contrasts with the prevalence of RHD, 
which peaks between 25 and 40 years.[7] Although remains 
innocent for a  prolonged period, the majority of the patients 
with ASD becomes symptomatic in the fourth decade of life. 
Osteum secundum ASD are among the most common con-
genital cardiac malformations, accounting for 30%–40% over 
40 years of age.[8] Cor pulmonale–induced TVD occurs, usu-
ally, after 50 years. RV infarctions involving TV are found to 
manifest late in life, even after fourth to sixth decades.

In this study, majority (56%) of the patients were female 
subjects; this is probably owing to the RHD, which is the 
most common form of heart diseases in India. There is no 
clear gender association for ARF, but RHD more commonly 
affects female subjects, sometimes up to twice as  frequently 
as male subjects. In our study, the female to male ratio in 
RHD was 1:64 (51 female and 31 male subjects). The ASD 
is also common in female subjects, the female:male ratio is 
at least 2:1 in patients with osteum secundum ASD.[9] Our 
study shows that the female:male ratio in ASDs was 2:1 
(12 female and 6 male subjects). Majority (58.5%) of our 
patients had acquired heart disease, mainly owing to RHD 
(41%) and cor pulmonale (5%); 43.5% (81) patients showed 
TVD with CHD mainly owing to VSD (11%), ASD (7.5 %), 
and PDA (4.5%). RHD was the most common cause of TVD 
in this study (41%, 82/200), as most of our patients (61.5%) 
came from rural areas. Rheumatic fever is more common in 
rural area, because of lower socioeconomic condition and 
family overcrowding. The infection often goes undiagnosed, 
and secondary antibiotic prophylaxis is also uncommon 
among them either owing to poor socioeconomic condition 
or facilities for treatment is unavailable.[10,11] In developing 
countries, 12%–65% of all cardiac patients are seen with 
RHD.[6,12] The study also showed that VSD is the most com-
mon CHD; it was 26.5% (22 of 83) of total CHDs and was 
also the most common cause of Eisenmenger’s syndrome.
VSD is the most common gross morphologic malformation 
of heart or circulation, accounting for approximately 20% 

of all cases of CHD.[9,13] In India, the incidence of VSD is  
about 27% of all CHD,[14] and our study corroborates with 
this result.

Our study showed that majority (86.5%) of the cases 
showed secondary TV involvement and only 13.5% (27 out 
of 200) showed primary TVD. The common cause of RV 
 hypertension, dilatation, and failure are from left heart dise-
ase in the form of advanced mitral, aortic, and left ventricular  
myocardial disorders. Thus, TR is the most common secondary  
conditions affecting left heart diseases and is caused by 
 annular dilatation and leaflet tethering.[15]Thirteen (15.83% of 
all RHD cases) of 27 primary TVD were primarily affected by 
RHD; among them, organic TS and TR were about 38% and 
85%, respectively. Isolated primary TS and TR were 2.43% 
and 9.75%, respectively, among all RHD. Of all the cases, 
one TS showed associated mitral valve involvement of rheu-
matic origin. Our result is comparable with the study by Arora  
et al.[16] But, only 7.5% (15) patients showed isolated TV  
involvement, and the rest (92.5% ) showed TV involvement 
along with other heart diseases. We found that TR (about 
99%) was the most common abnormalities in TVD. Most of 
the patient showed severe TR (44.98%) and moderate TR 
(42.36%), as the TR remains well-tolerated for long period 
and the majority have symptoms when TR progressed to 
 severe degree.

In this study, majority of the patients [175 (87.5%)] pre-
sented with shortness of breath. Features of RVF (36.5%) 
(i.e., pedal edema, abdominal swelling, and pulsatile  liver)  
were seen among 36.5%, 16%, and 25% of patients, 
 respectively. Palpitation was noticed in 49% cases. Gener-
ally, the symptoms of left heart disease predominate in those 
with secondary TVD. The symptoms to advanced TVD are 
 related to (a) decreased cardiac output, leading to fatigue and  
(b) right atrial hypertension, leading to liver congestion caus-
ing right upper quadrant discomfort or fluid retention with leg 
edema and ascites.[17] TVD is well-tolerated for long time, as 
evidenced from our study that 35% (70) patients with TVD 
showed symptoms for 10–20years, and 10% patients showed 
symptoms for more than 20 years. Most of the patients who 
showed symptoms more than 10 years were having severe 
TR and were of NYHA III/IV symptomatic (56.5%). Increased 
PAH was the consequence in majority.

82.5% (163)] of the cases with TVD, and right  ventricular 
dilatation was detected in 49% (98) patients who  presented 
with hypotension. Increased mean JVP were noticed in 61.14% 
cases. The most common wave was C-V wave (43.42%), and 
40.57% cases exhibited prominent V wave. Prominent a-wave 
was seen in 41.71% cases, but 36% showed absent or incon-
spicuous form. Patients with atrial fibrillation showed absence 
of a-wave. In few cases, a-wave could not be  detected owing 
to prominent C-V wave.

About 36.5% patients presented with RVF. RVF was  
mostly seen among patients of TVD who showed symptoms 
more than 10 years and acute TVD. During the study period, 
a total of 33 (16.5%) patients died. Mortality was quite high 
among patients presented with RVF (72.72%), which was  
statistically significant (p < 0.001).
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Conclusion

TVD, in contrary to popular belief, is not very uncommon. 
Although majority of TVD remain asymptomatic, especially 
isolated TVD, they have considerable morbidity and mort-
ality when associated with other cardiovascular diseases. For  
example, when right ventricular myocardial infarction is asso-
ciated with TR, it carries a grave prognosis with high mortality 
rate. TV endocarditis is gradually increasing owing to perma-
nent pace maker, prolonged IV line, and drug addictions.

From this study, the following conclusion can be drawn:

 ●  TVD was mostly secondary to the left-sided heart disease.
 ●  Majority of the patients belonged to the age group of  

20–40 years, although all age groups from newborn to old 
age were affected.

 ●  The TVD of rheumatic origin was the commonest type  
of lesion.

 ●  Commonest presenting symptom was shortness of breath, 
followed by palpitation.

 ●  TR was the most common echocardiographic finding.  
In contrast, TS was almost rare.

 ●  Majority of the patients were symptomatic with severe TR 
at the time of evaluation.

 ●  Most of them came after a long period of the onset of 
symptoms; so, TVD was well tolerated.

 ●  Mortality was high among TVD patients with RVF, espe-
cially with acute onset RVF.

Hence, intensive meticulous search and investigations are 
necessary to diagnose and evaluate TVD, to avoid complica-
tions and to institute early intervention and, thereby, reducing 
morbidity and mortality.

References

1.  Waller BF, Howard J, Fess S. Pathology of tricuspid valve  
stenosis and pure tricuspid regurgitation—Part III. Clin Cardiol 
1995;18(4):225–30.

2.  Bonow RO, Carabello B, de Leon AC, Edmunds LH,  
Fedderly BJ, Freed MD, et al. ACC/AHA guidelines for the 
 management of patients with valvular heart disease J Am Coll 
Cardiol 1998;32(5):1486–8.

3.  Agarwal BL. Rheumatic heart disease in developing countries. 
Lancet 1981;2(8252):910–1.

4.  Carapetis JR. Rheumatic heart disease in Asia. Circulation 
2008;118(25):2748–53.

5.  Carapetis JR, McDonald M, Wilson NJ. Acute rheumatic fever. 
Lancet 2005;366(9480):155–68.

6.  Olivier C. Rheumatic fever—is it still a problem? J Antimicrob 
Chemother 2000;45(Suppl):S13–21.

7.  Cilliers AM. Rheumatic fever and its management. BMJ 2006; 
333(7579):1153–6.

8.  Cambell M. Natural history of atrial septal defect. Br Heart J 
1997;32(6):820–6.

9.  Flyer DC. Report of the New England Regional Infant Cardiac 
Program. Pediatrics 1980;65(Suppl):375–461.

10.  Bisno AL. Acute pharyngitis: etiology and diagnosis. Pediatrics 
1996;97(6):949–54.

11.  Shulman ST, Tanz RR, Gerber AA. Streptococcal pharyngitis.  
In: Streptococcal Infection: Clinical Aspects, Microbiology and 
Molecular Pathogenesis, Steven D, Kaplan E (Eds.). New York, 
NY: Oxford University Press, 2000. pp. 76–101.

12.  Carapetis JR, Steer AC, Mulholland EK, Weber M. The  global 
burden of group A streptococcal diseases. Lancet Infect Dis 
2005;5(11):685–94.

13.  Grech V. Epidemiology and diagnosis of ventricular septal defect 
in Malta. Cardiol Young 1998;8(3):329–36.

14.  Tendon R, Kumar K. Congenital heart disease. In: OP Ghai Text 
Book of Pediatrics, 7th edn, Ghai OP, Paul VK, Bagga A (Eds.). 
New Delhi: CBS Publishers, 2012. pp. 14:403. 

15.  Shah PM. Tricuspid valve, pulmonary valve and multivalvular 
disease. In: Hurst’s the Heart, 12th edn. China: McGraw-Hill’s, 
2007. pp. 1770–82.

16.  Arora R, Sattur A, Ambar S, Patted S, Halkati P, Yavagal S.  
Prevalence of tricuspid valve disease in rheumatic heart dis-
ease. J Am Coll Cardiol 2012;59(13s1):1094–66.

17.  Wong RC, Abrahams Z, Hanna M, Pangrace J, Gonzalez- 
Stawinski G, Starling R, et al. Tricuspid regurgitation after  
cardiac transplantation: an old problem revisited. J Heart Lung 
Transplant 2008;27(3):247–52.

How to cite this article: Biswas U, Mandal I, Mukhopadhyay T, 
Mitra KK, Karmarkar PR, Dhua A. Profile of tricuspid valve diseases 
in a tertiary-care center in Kolkata. Int J Med Sci Public Health 
2016;5:17-21

Source of Support: Nil, Conflict of Interest: None declared.


