
A Long-term Comparative Assessment of Treatment efficacy in
Patients with Moderate to Severe Tricuspid Regurgitation between
Medicationand Surgical Treatment

Azin Alizadehasl , Seyyedeh Maryam
Moussavi *, Anita Sadeghpour , Fereydoun
Nouhi , Alireza Alizadeh Ghavidel , Saeid
Amiri Pouria

1

2 1

1 3

2

1

2

3

Echocardiography Research Center, Rajaei Cardiovascular
Medical and Research Center, Iran University of Medical
Science, Tehran, Iran

Rajaei Cardiovascular Medical and Research Center, Iran
Universityof Medical Science, Tehran, Iran

Heart Valve Disease Research Center, Rajaei Cardiovascular
Medical and Research Center, Iran University of Medical
Science,Tehran, Iran

Key words: Dyspnea on exertion (DOE), Echocardio-
graphic indices Right ventricular ejection fraction
(RVEF), Inferiorvenacava (IVC)

StudyArea: Tehran, Iran
Coordinates: 35°41'21”N; 51°23'20”E

Approved by the ethics committee of the Iran University of
Medical Sciences (Code of Ethics : IR.IUMS.FMD.
REC1396.9211171029)

Vol. 06h(2):47-51
Year 2019

ambient
SCIENCE

Ambient Science, 2019: Vol. 06h(2); 47-51
DOI:10.21276/ambi.2019.06h.2.oa11

Tricuspid regurgitation (TR) has long been neglected due to
various reasons. Although surgical correction for TR is a
relatively simple procedure, morbidity and mortality are
high. This study aimed to compare treatment outcomes of
medication and surgical therapies in patients with
moderate to severe TR in term of survival rate, symptoms,
complications, functional capacity, morbidity, and
mortality. A long-term (15-years) retrospective cross-
sectional study was conducted on 497 patients (n=497)with
moderate to severe or severe TR by dividing into two;
surgically and medically treated groups. After age and
gender matching the groups, we analyzed 206 patients in
the surgical groupand 291 patients in the medication group.
The surgical and medication groups differed statistically.
The most common heart failure symptom was dyspnea on
exertion (DOE) in both groups and echocardiographic
indices such as systolic pulmonary arterial pressure (SPAP),
rightventricularejection fraction (RVEF), rightatrium (RA)
enlargement, and inferior vena cava (IVC) plethora
signif icantlyworsened during followup in bothgroupswith
nosignif icantdifference between twogroups. The mortality
rate was not statistically different between the two groups.
Severe TR in symptomatic patients can pose high mortality
and morbidity in addition to an increased number of re-
hospitalization. Thus, aggressive approaches like surgical
operations are suggested when the heart hemodynamic is
eff icientenough totolerateall therisksand complications.

Abstract

Introduction:
Tricuspid regurgitation (TR) is one of the most common
issueobserved in 80-90% of the normal population (Nath

., 2004). It is often accompanied by left-sided heart valve
diseases and in fewer cases, present as a primary disease
(Nath ., 2004; Kim ., 2009; Sadeghpout , 2013;
Messika-Zeitoun ., 2004; Lappena ., 2009; Otto &
Bonow, 2014; Bonow , 2014; Rojers & Bolling, 2009).
Although TR is the primary involvement of tricuspid valve
(TV), it might occur in congenital heart diseases such as
Ebstein's anomaly, endocarditis, carcinoid syndrome,
rupture of chordae or papillary muscles secondary to blunt
cardiac trauma, and def ibrillator installing through the
annulus in the right ventricle (Kim , 2009; Bonow,
2014). TR in 70–85% of patients are functional which is

et
al

et al et al et al.
et al et al

et al.

et al.

ORIGINAL ARTICLE

*Corresponding Author:

ISSN- 2348 5191 (Print) & 2348 8980 (Electronic)

caused by dilatation of the annulus secondary to increased
right ventricular (RV) dilation due to volume and/or
pressureoverload and pulmonaryarterypressure (PAP) and
mainly presented in left heartvalve dysfunction (Nath etal.,
2004; Kim , 2009; Sadeghpout ., 2013; Messika-
Zeitoun ., 2004; Lappena ., 2009; Otto & Bonow,
2014; Bonow ., 2014).Transthoracicechocardiography is
the standard diagnostic method that provides valuable
information on the etiology and pathology of TR. This
technique provides information on the size of right-sided
heartcavities, pulmonaryartery systolic pressure, and other
left ventricular diseases (Bonow , 2014). The cases of
isolated TR in the absence of pulmonary hypertension (PH)
are mostly asymptomatic (Otto & Bonow, 2014; Bonow

., 2014), but patients may complain of early fatigue and
decreased respiratory capacity due to the reduced cardiac
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output. A numberof individuals may present the symptoms
of right sided heart failure. The TR has long been neglected
largely due to the belief that is rare and clinically
insignif icant condition and patients rarely referred for
isolated surgical tricuspid valve surgery (Rojers & Bolling,
2009; Taramasso ., 2012; Bruce & Connolly, 2009).
Increasing the TR severity increases the associated
mortality rate (Kim ., 2009; Sadeghpout ., 2013;
Messika-Zeitoun ., 2004; Lappena ., 2009; Bonow

., 2014; Rojers & Bolling, 2009; Taramasso , 2012;
Bruce & Connolly, 2009; Rojers & Bolling , 2014). Although
surgical correction for functional TR is a relatively simple
procedure, it is associated with signif icant post-surgery
morbidity and mortality (Teman ., 2013). Moreover, in
10-45% of cases,signif icant residual TR has been reported
after TR repair using different surgical correction
techniques, thus determining optimal time for corrective
surgery is crucial (Teman ., 2013; Rojers & Bolling,
2009). Management of TR is an increasingly diff icult
decision making problem on choosing treatment options
(Teman ., 2013; Kim ., 2013; Topilsky 2011;
Alf ieri & Debnis, 2013). Despite many studies on valvular
dysfunctions such as the mitral, aorta, and pulmonary
valves, there are few published studies on tricuspid valve
dysfunction identifying severe symptoms. This is mainly
because of the belief that considers TR as a rare and
clinically insignif icant condition and also of the
controversial f indings of medication and surgical
approached used for TR management. However, recent
studies have shown that TR is not a rare disease any more as
the prevalence of TR following mitral valve surgery is
rapidly on rising (Bonow ., 2014). Although TR is a
relatively high prevalence disease in Iran, there are few
studies conducted on this topic. Therefore, the present
study was aimed to compare the treatment outcomes of
medication and surgical therapies in patients with
moderate to severe TR in term of survival rate, symptoms,
complications, functional capacity, morbidity, and
mortality. The surgical treatment included valve repair or
replacement.

This was a retrospective cross-sectional study conducted on
hospital records of patients (n=497) suffered from
moderate to severe or severe TR admitted to Shahid Rajaei
Heart Center, Tehran, Iranduring 2002-2017. The numberof
selected patients was divided into two groups based on the
administered therapy including medication and surgery.
The surgery included tricuspid valve replacement(TVR) or
valve repair. A customized questionnaire was designed to
collect the demographic and clinical data at admission and
at 6-month interval follow-ups. Demographic information,
echocardiographic f indings, survival rate, morbidity and
mortality rates were recorded for all patients and compared
between the two groups. The collected data were analyzed
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Methodology:

with the statistical package of SPSS (version 20) using
descriptiveand quantitativeanalyses. The statistical tests to
compare the f indings between the subgroups included t-
student test and chi-square test. Moreover, the survival
analysis method wasused todeterminepatients' survival.

In this study, 497 patients with moderate to severe or severe
TR participated in two groups of medication or surgical
therapy: consisting of surgically or medically treated
patients were included; 153 men (30.78%) and 344
women(69.22%) all with moderate to severe or severe TR.
There were55 males (26.69%) and 151 females (73.31%) in
the surgical group and 192 females (65.97%) and 99 males
(34.02%) in the medication group. There was no signif icant
association between the gender and the susceptibility of
patients in two groups but TR is more frequent in women in
bothgroups (p>0.092).

The mean age of 206 patients (mean age: 44.6±14.4
years) in the surgical group and 290 patients (mean age:
56.51±15.74 years) in the medication group, all were assessed
during the study. According to the Mann-Whitney U test,
there was only a signif icant correlation between treatment
typeand theage (p<0.001).

This study demonstrated that the most common cause
of tricuspid valve involvement was left side disturbances in
all patients (Table-1). The most frequent cause of TR was
functional, rheumatic or degenerative ( 88.34% in surgical
group and 87.62% in the medication group), which can lead
to tricuspid valve regurgitation. Other etiologies of TR are
less common (Table-1). There is no signif icant relationship
on the etiology of the disease between the two groups was
established (p>0.092).

Palpitation was prominent in 46.11% of patients who
had TV surgery and it decreased to 28.64% by regular

182(88.34%) 255(87.62%)
13(6.31%) 26(8.93%)
6(2.91%) 4(1.37%)
3(1.45%) 4(1.37%)
2(0.97%) 2(0.68%)

- Surgical Group; - Medication Group; : Congenital
Heart Disease; :Infective Endocarditis; : Restrictive
Cardiomyopathy

63(30.58%) 88(30.24%)
29(14.07%) 50(17.18%)
14(6.79%) 15(5.15%)
19(9.22%) 34(11.68%)
1(0.48%) 2(0.68%)
15(7.6%) 20(6.87%)

Result:

Table-1: Etiologies of disease between two groups (p<0.092)

Etiology SG (n=206) MG (n=291)

SG MG

Other signif icant valvular involvements among the patients were
shown inTable-2 (p>0.13)

Valvular Involvement Surgical Group Medication Group

Functional, Rheumatic, Degenerative

CHD
IE RCMP

Mitral stenosis
Mitral regurgitation
Aortic valve stenosis
Aortic valve insuff iciency
Pulmonary valve stenosis
Pulmonary valve-
insuff iciency

CHD
IE
Traumatic
RCMP
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followups. In the medication group, 47.07% of patients
initially suffered from palpitation and according to patient’s
presentation during the followups, the palpitation rate
reduced to 33.19% and showed no signif icant difference
between twogroupsduring followup (p>0.327).

Dyspnea on exertion (DOE) was observed in 74.27% of
patientswith TVsurgeryand in 79.38% of medicationgroup
(p>0.218) and declined to 60.41% and 68.08%, respectively
during follow up (p>0.16). Chest pain was another physical
f inding which was 10.67% in the surgical group and 9.96%
in medication group (p>0.807)which reduced to 7.29%
(surgical group) and 8.51% (medication group) on follow up
(p>0.64).

The data for other f indings including edema, and
jugularvenouspressure (JVP) ispresented inTable-3.

Edema was initially present in 34.46% of the surgical
group and 42.26% of medication group and upon follow up
changed to 33.85% and 42.97%, respectively (p>0.62). JVP
distention was 16.50% and 32.98% in surgical and
medication groups (p<0.001), respectively which changed
to12.50% in the surgical groupand 31.06% in the medication
groupduring followup (p<0.001).

The most common heart failure symptom in both
groupswas DOE and thesusceptibility to JVPdistentionwas
more noticeable in the medicationgroup (Table-3).

The mean SPAP was 52.1 ± 16.8 in the surgical groupand
55.7 ±19.8 in medication group (p:0.155)and during follow-
up was 54.5 ± 20.8 in the surgical group and 52.2 ± 21.5 in
medication group (p>0.11). The right atrium (RA) area
elicited from echocardiography showed evidence of RA
enlargement in 85.92% and 89.00% of surgical and

medication groups, respectively (Table-3). The follow-up
echocardiography showed RA enlargement in 84.37% and
95.74% of surgical and medication groups, respectively
(p>0.170).

Inferior vena cava (IVC) plethora was observed in
52.91% of surgical group and 29.89% of medication group
and upon follow upvisit it increased to 50.0% and 51.06% in
surgical and medication groups, respectively, There was no
signif icant difference between the two groups during
follow up (p>0.907), however upon follow up session, a
noticeable increase in IVC diameter was observed in both
groups. The resultsshowed echocardiographic indicessuch
as systolic pulmonary arterial pressure (SPAP), right
ventricular ejection fraction (RVEF), right atrium
enlargement, and IVC plethora signif icantly worsened
during follow up in both group with no signif icant
difference between twogroups.

The NYHA-functional class (NYHA-FC) in the
surgical group improved following surgical operation
although it can only be accepted for the period before the
time in which the patient’s condition approaches the
advanced stages (FC-IV) therefore, it was possible to
conclude that surgical group showed better outcome in
comparison to medicationgroup (P<0.05)(Table-4).
The medication group showed improvement in functional
class, but it was not signif icant, in other terms, a mild
improvement was only obvious at the time that the
functional classwas less than 3. Incaseswith FC higherthan
3, there was no apparent improvement and as shown in
Table-4. The administration of drugs in FC4 stage caused a
minorchanged from 5.15% to 8.51% (p>0.30). This indicates

Table 3. The clinical f indings and echocardiographic indices of patients in two groups at f irst and follow up visit.

Variables 1st visit P-value FU*visit P-value
MG (n=291) SG (n=206) MG (n=235) SG (n=192)

DOE: dyspnea on exertion; JVP: jugular vein pressure; NYHA FC: New York heart association functional capacity; FU: Follow up; RVEF:
Rightventricularejection fraction;SPAP: systolicpulmonaryarterial pressure; IVC: inferiorvenacava; RAE: rightatrium enlargement

Palpitation A 137(47.07%) 95(46.11%) 0.661 78(33.19%) 55(28.64%) 0.327
DOE 231(79.38%) 153(74.27%) 0.218 160(68.08%) 116(60.41%) 0.16
Chest Pain 29(9.96%) 22(10.67%) 0.807 20(8.51%) 14(7.29%) 0.64
Edema 123(42.26%) 71(34.46%) 0.047 101(42.97%) 65(33.85%) 0.062
JVP distention 96(32.98%) 34(16.50%) <0.001 73(31.06%) 24(12.50%) <0.001

I 15(5.15%) 19(9.22%) 0.57 43(18.29%) 47(24.47%) 0.41
II 152(52.23%) 101(49.02%) 94(40.00%) 80(41.66%)
III 108(37.11%) 74(35.92%) 78(33.19%) 50(26.04%)
IV 15(5.15%) 12(5.82%) 20(8.51%) 14(7.29%)

Normal 25(8.59%) 13(6.31%) 0.049 3(1.27%) 5(2.60%) 0.53
Mild dysfunction 99(34.02%) 84(40.77%) 54(22.97%) 55(28.64%)
Moderate dysfunction 105(36.08%) 84(40.77%) 105(44.68%) 90(46.87%)
Severe dysfunction 62(21.30%) 25(12.13%) 73(31.06%) 42(21.87%)

55.7 ± 19.8 52.1 ± 16.8 0.155 52.2 ± 21.5 54.5 ± 20.8 0.11
87(29.89%) 109(52.91%) 0.005 120(51.06%) 96(50.00%) 0.907
259(89.00%) 177(85.92%) 0.50 225(95.74%) 162(84.37%) 0.170

Sign and Symptoms

NYHA FC

RVEF

Mean SPAP
IVC plethora>2cm
RAE

http://www.caves.res.in/

Ambient Science, 2019: Vol. 06h(2); 47-51
DOI:10.21276/ambi.2019.06h.2.oa11ORIGINAL ARTICLE

Ambient Science (2019) Vol.-06h(2):P. 49



that the terminal stages of the disease cannot be managed
by administration of medications such as diuretics and it
could be more practical in less severe cases. The number of
re-hospitalization showed no signif icant difference
between the surgical and medication groups (14.25±10.551vs
15.35±10.879), respectively (p>0.758). Mean ICU stay was
6.83±8.306 days in the surgical groupand 6.30±5.756 days in
the medication group with no signif icant difference
(p>0.931) (Table-5). Mortality rate was 11.97% in the
surgical group and 14.46% in the medication group with no
signif icantdifference (p>0.434).

Among total mortality cases, there was no signif icant
difference between the causes of mortality in surgical or
medication group however, Table-5, shows the details of
differences between the two groups although statically
insignif icant. Sepsis was the most common cause of death
forboth thegroups.

FC I 19(9.22%) 47(24.47%)
II 101(49.02%) 80(41.66%)
III 74(35.92%) 50(26.04%)
IV 12(5.82%) 11(7.4%)

RVEF Normal 13(6.31%) 5(2.60%)
Mild dysfunction 84(40.77%) 55(28.64%)
Moderate dysfunction 84(40.77%) 90(46.87%)
Severe dysfunction 25(12.13%) 42(21.87%)

Mean SPAP 52.1 ± 16.8 54.5 ± 20.8

FC I 15(5.15%) 43(18.29%)
II 152(52.23%) 94(40.00%)
III 108(37.11%) 78(33.19%)
IV 15(5.15%) 20(8.51%)

RVEF Normal 25 (8.59%) 3 (1.27%)
Mild dysfunction 99 (34.02%) 54 (22.97%)
Moderate dysfunction 105(36.08%) 105(44.68%)
Severe dysfunction 62 (21.30%) 73 (31.06%)

Mean SPAP 55.7 ± 19.8 52.2 ± 21.5

Number of rehospitalization 15.35±10.879 14.25±10.551
ICU stay (days) 6.30±5.756 6.83±8.306
Mortality rate (Death) 34(14.46%) 23(11.97%)

Low output syndrome (Pump failure with/without
assisting device) 4(11.76%) 2(8.69%)
Uncontrolled bleeding 0(0.00%) 1(4.34%)
Cerebrovascular events 8(23.52%) 2(8.69%)
Respiratory complications
(no infectious sources) 7(20.58%) 5(21.73%)
Renal failure (+/- Hemodialysis) 5(14.70%) 6(26.08 %)
Sepsis (any sources) 10(29.41%) 7(30.43%)

Table 4. Comparing NYHA FC ,RVEF and mean SPAP among the
patients of each groups during follow up

Indices 1st visit FU visit

(p<0.005)

(p<0.001)

(p<0.016)

(p>0.30)

(p<0.003)

(p<0.001)

Table-5: Comparing number of rehospitalization ICU stay,
mortality rate & cause of death among the patients of two groups;

Medication / surgical during follow up

Indices MG(n=235) SG(n=192)

(p>0.785)

(p>0.334)

Surgical group

Medication group

Causes of death

Discussion:
This study delineates the fact that TR should be considered
as a signif icantly harmful valvular involvement. The more
severe tricuspid valve involvement the worse results should
be anticipated as higher mortality and morbidity and
increased number of re-hospitalization (Kim ., 2009;
Sadeghpout ., 2013; Messika-Zeitoun ., 2004;
Lappena ., 2009; Otto & Bonow, 2014; Sadeghpour .,
2016). Delayed surgery may result in irreversible right
ventricular dysfunction and poor surgical outcomes (Kim

., 2009; Sadeghpour ., 2016). Tricuspid valve repair
should be performed long before the time when heart
failure initiatesand patients suffer from unpleasantclinical
conditions. In other words, a surgical procedure would not
improve the mortality and morbidity rates in patients
unless this surgical operation would be performed before
the occurrence of such cardiac conditions. Rojers .
(2014) demonstrated that the timely correction of severe
tricuspid regurgitation carries an acceptable risk and
improve functional capacity .surgery should be considered
before the development of advance RV systolic dysfunction
and before thedevelopmentof anemia.

It was revealed that the most concomitant valvular
diseasewas mitral stenosis (MS) in patientswhounderwent
surgery and who were treated by medication. In
accordance, similar results were obtained in Taramasso

. (2012) whereas Shiran . (2009), demonstrated that
the prevalence of severe TR following mitral involvement
was meaningfully high. Nath . (2004) reported that
pulmonary artery pressure and IVC dilation worsened the
prognosis of the disease and increased the mortality.
Prognosis of patients is def ined as an improvement of
functional class in addition to increased EF of patients.
Therefore according to the def inition of prognosis, patients
underwent TV repairor replacement had a better prognosis
than medication group due to the fact that the function
class of patients underwent surgery eased signif icantly
while the same result was not obtained for the medication
group. Our f indings on the declined FC in the patients
underwent surgery were consistent with the f indings of
Kim (2013) that reported 33 out of 54(61%) cases who
survived TVR after 6 months follow up showed ameliorated
FC, whereas just f ive cases presented aggravated
symptoms.

According to the f irst prospective study of Tricuspid
valve surgery carried out by Kim . (2009), it was
mentioned that the prevalence of TR was signif icantly low
and therefore surgical approach was not recommended by
this study while at the present the rate of TR is on rising and
therefore thesurgery is moreselective inoperablecases.

Based on the result of a study by Sadeghpour .
(2016) late performance of surgical operation due to right
ventricular dysfunction would lead to poor surgical
outcome although the optimal timing to perform TR

et al
et al et al

et al et al

et al et al

et al

et
al et al

et al

et al.

et al

et al

http://www.caves.res.in/

Ambient Science, 2019: Vol. 06h(2); 47-51
DOI:10.21276/ambi.2019.06h.2.oa11 ORIGINAL ARTICLE

Ambient Science (2019) Vol.-06h(2):P. 50



surgery is fully elucidated. Also, this study has
demonstrated that NYHA FC, symptoms including (ascites,
peripheral edema, and chest pain), and IVC size could be
considered as probable prognostic factors to anticipate the
mortality rate in patients undergoing a surgical operation
on the tricuspid valve. Our f indings support Sadeghpour

. (2016).

We didn't f ind the total mortality rate as signif icantly
different between the two groups. Severe TR in
symptomatic patients leads to signif icant mortality and
morbidity as well as increased frequency of hospitalization
and re-hospitalization. Therefore, aggressive approaches
such as surgical operations are suggested for those patients
with high enough hemodynamic stability to tolerate the
surgery risks and complications (Kim ., 2009;
Sadeghpour , (2016). However, in patients with low
hemodynamic stability signif icant heart failure and
intolerant to surgical procedure, the medication therapy
could improve the treatment outcomes. Findings of this
study could be used to design further clinical trials with
large sample size to shed more lights on the appropriate
treatmentoption forpatientswithdifferentseverityof TR.
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