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Abstract 
Tricuspid annular plane systolic excursion has been proposed as a simple and 
reproducible parameter for quantitative assessment of the right ventricular ejec-
tion fraction. The prognostic importance of preoperative TAPSE in patients 
with mitral valve replacement for rheumatic mitral stenosis patients is still un-
der focused. Therefore, the objective of the study was to predict the outcome 
after MVR in rheumatic mitral stenosis patients in relation to preoperative 
TAPSE. This comparative cross-sectional study was conducted at the Depart-
ment of Cardiac Surgery, National Heart Foundation Hospital and Research 
Institute. A total of 72 patients of rheumatic mitral stenosis patients who un-
derwent mitral valve replacement were included in the study. They were di-
vided into two groups: Group A and B. Group A included 36 patients with 
TAPSE < 16 mm and Group B included 36 patients with TAPSE ≥ 16 mm. 
MVR was performed and postoperative care at ICU was given as per hospital 
protocol. Demographic, preoperative and postoperative data were analyzed us-
ing SPSS software to assess the hypothesis. The preoperative findings including 
demographic, anthropometric and cardiac factors were similar among the 
groups (p > 0.05) except for the preoperative TAPSE. Mean TAPSE of Group 
A was 13.17 (±1.40) and Group B was 18.61 (±1.57), the difference was statis-
tically significant (p < 0.05). In respect to per-operative findings, cardiopulmo-
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nary bypass time compared was significantly higher in Group A (p < 0.05), 
whereas the aortic cross-clamp time was not significantly different between the 
groups (p > 0.05). Among the postoperative complications, including postopera-
tive atrial fibrillation was higher in Group A (30.56%) than Group B (11.11%), 
mean ventilation time was higher in Group A (27.78%) than Group B (5.56%), 
length of intensive care was higher in Group A (33.33%) than Group B (11.12%), 
and hospital stay was higher in Group A (25.0%) than Group B (5.56%), (p < 
0.05). Higher preoperative TASPE could be used as a prognostic tool for MVR 
in rheumatic mitral stenosis patients in our settings. 
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1. Introduction 

Mitral stenosis (MS) is a disabling and eventually lethal disease. Untreated pro-
gressive disease can lead to significant symptoms and serious complications. The 
great majority of cases in adults are due to rheumatic heart disease, with symp-
toms usually appearing 16 to 40 years after the episode of acute rheumatic fever 
[1]. According to the annual report by the World Heart Federation, an estimated 
12 million people are currently affected by rheumatic fever and rheumatic heart 
disease worldwide [2]. Prevalence of rheumatic heart disease is reporting 0.14/1000 
in Japan [3], 1.86/1000 in China [4], 0.5/1000 in Korea [5], 4.5/1000 in India [6] 
and 1.3/1000 in Bangladesh [7]. Among the rheumatic heart disease patients, mi-
tral valve is affected in 75% of cases. Abnormalities of right ventricular function 
(RVF) play an important role in the development of clinical symptoms and the 
overall prognosis of the patients with mitral valve stenosis (MS). The right ven-
tricular function is an important determinant of clinical symptoms, exercise ca-
pacity, preoperative survival and postoperative outcome in patients with mitral 
stenosis [8]. In cardiac surgery, although there is sufficient evidence in favor of a 
routine preoperative assessment of the right ventricle, the main surgical risk score 
systems do not take into account either dysfunction or dilatation of the RV [9]. On 
the contrary, pulmonary arterial systolic pressure (PASP) is considered a strong 
predictor for mortality after cardiac surgery; but, as already demonstrated in pa-
tients with HF, pulmonary hypertension (PH) does not always mirror RV dysfunc-
tion, which has an independent and additive prognostic value. In addition, RV 
dysfunction seems to be a better predictor of postoperative circulatory failure ra-
ther than pulmonary hypertension (PH), in patients undergoing mitral valve re-
placement (MVR). Echocardiographic parameters of RV function are RV ejection 
fraction (RVEF), RV fractional area change (RVFAC), RV outflow tract fractional 
shortening (RVOTFS), RV total ejection isovolume index (RV Tei index) and tri-

https://doi.org/10.4236/wjcs.2024.148013


S. Sharma et al. 
 

 

DOI: 10.4236/wjcs.2024.148013 117 World Journal of Cardiovascular Surgery 
 

cuspid annular plane systolic excursion (TAPSE) [10]. Radionuclide ventricu-
lography, cardiac catheterization, cardiac magnetic resonance imaging (MRI), 
a new tissue Doppler imaging (TDI) and 3-dimensional echocardiography could 
be used for the assessment of RV function. However, these methods are time- 
consuming, costly and not widely available [11]. Tricuspid annular plane sys-
tolic excursion (TAPSE) is a simple M-mode echocardiographic measure of 
distance of lateral tricuspid annular movement from end diastole to end systole 
along the long axis of right ventricle [12]. TAPSE is not only determined by RV 
systolic function, but also appears to depend on LV systolic function and a val-
ue of TAPSE > 20 mm suggests normal biventricular systolic function [13] and 
for every 1 mm decrease in TAPSE, the risk of death increased by 17% [14]. It 
has been established that RV function can be impaired in valvular heart disease 
and be a major determinant of clinical outcomes as well [15]. Management of 
the patients with mitral stenosis largely depends upon medical, interventional and 
surgical management. Medical management is largely symptomatic. MVR was the 
definitive treatment for symptomatic mitral stenosis [16]. The aim of the study 
was to evaluate tricuspid annular plane systolic excursion (TAPSE) in patients 
with rheumatic mitral stenosis and the prognostic role of TAPSE on the early 
outcome after mitral valve replacement. 

2. Rationale of the Study 

Impaired left ventricular (LV) function has been recognized as an independent 
risk factor for morbidity and mortality. However, data on impact of right ventric-
ular (RV) function, like TAPSE on morbidity and mortality in mitral valve sur-
gery is scarce. Most data on RV function in mitral valve surgery were limited to 
small-sized populations selected for well-known hemodynamic features already 
associated with RV failure. Pulmonary hypertension has been recognized as a risk 
factor for RV dysfunction with subsequent prognostic value. At present, NHFH 
& RI is a high-volume center in Bangladesh operating mitral valve replacement 
surgery for rheumatic mitral stenosis, which is about more than 10% of total sur-
gery. In our country including NHFH & RI, we are performing mitral valve re-
placement in patients with right ventricular dysfunction, however, no study has 
been yet done to evaluate the impact of TAPSE in overall outcome following mi-
tral valve replacement (MVR) surgery. This study attempted to evaluate the impact 
of TAPSE in the early outcome of patients following MVR in terms of selected 
variables, which play a major role in developing morbidity and maximization of 
resource utilization in the post-operative period. The outcome of this study signif-
icantly helps to avoid such complications and minimize morbidity, resource utili-
zation and eventually financial burden of the patient. 

3. Research Hypothesis 

Preoperative TAPSE is associated with the prognostic role of early outcome after 
mitral valve replacement in rheumatic mitral stenosis patients. 
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4. Objectives 
4.1. General Objective 

To assess the prognostic role of TAPSE on the early outcome after mitral valve re-
placement (MVR) in rheumatic mitral stenosis patients. 

4.2. Specific Objectives 

1) To compare socio-demographic, BMI and risk factors among the groups. 
2) To evaluate the occurrence of postoperative atrial fibrillation among the 

groups. 
3) To compare the mechanical ventilation time among the groups. 
4) To compare the duration of inotropic support among the groups. 
5) To compare the duration of ICU and hospital stay among the groups. 
6) To compare the postoperative TAPSE, RV and LV performance among the 

groups. 

5. List of Variables 

1) Variables related to demographic and anthropometric characteristics: 
• Age (years). 
• Sex. 
• Weight. 
• Height. 

2) Variables related to pre-operative investigations: 
• TAPSE. 
• Atrial fibrillation. 
• Pulmonary hypertension 
• NYHA class ≥ 3. 

3) Variables related to per-operative findings: 
• CPB time. 
• Aortic cross-clamp time. 

4) Variables related to post-operative findings: 
• Post-operative atrial fibrillation. 
• Mechanical ventilation time in hours. 
• Requirement of Inotropic support (>24 hours). 
• Length of ICU stay. 
• Length of hospital stay. 
• Reoperation for any reason. 
• Neurological deficit. 
• Pulmonary complications. 
• Renal dysfunction. 
• Post-operative IABP requirement. 
• TAPSE on the 7th postoperative day and 1st month follow-up. 
• Mortality (within 30 days). 
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6. Materials and Methods 
6.1. Study Design 

Comparative cross-sectional study. 

6.2. Study Period 

The period of study was from July 2017 to August 2019. 

6.3. Place of Study 

The study was conducted at the Department of Cardiac Surgery, National Heart 
Foundation Hospital & Research Institute, Dhaka, Bangladesh. 

6.4. Study Population 

Two groups of patients with rheumatic mitral stenosis who underwent elective 
MVR. 

6.5. Sampling Unit 

Each patient with rheumatic mitral stenosis was admitted under the Department 
of Cardiac Surgery for elective MVR. 

6.6. Selection Criteria 

1) Inclusion criteria: 
• Rheumatic mitral stenosis patients who underwent elective mitral valve re-

placement. 
2) Exclusion criteria: 

• Patients underwent combined valvular and congenital cardiac procedures or 
congenital cardiac disease. 

• Patients with systemic diseases such as end-stage renal disease, hepatic failure, 
and respiratory failure. 

• Patients with previous history of cardiac surgery. 
• Patients underwent emergency cardiac surgery for valvular lesions. 
• Patients underwent redo mitral valve surgery. 

6.7. Sample Size 

Patients who underwent MVR for rheumatic mitral stenosis were included in this 
study. A total number of 72 patients (36 in Group A and 36 in Group B) were 
evaluated. 

6.8. Grouping of Patient 

• Group A: Patients with TAPSE < 16 mm who underwent MVR. 
• Group B: Patients with TAPSE ≥ 16 mm who underwent MVR. 

6.9. Sampling Technique 

Purposive sampling technique was adopted. 
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6.10. Study Procedures 

All relevant data was collected from each respondent by use of interview schedule, 
measured parameters and investigations in a predesigned format. Data collection 
also focused on echocardiographic evaluation based on the TAPSE (Tricuspid 
annular plane systolic excursion). 

1) Patients admitted in cardiac surgery department with rheumatic mitral ste-
nosis for MVR (without exclusion criteria) were taken for study population. 

2) Patients who fulfilled the inclusion criteria and were willing to enroll were 
included in this study after receiving the proper consent. 

3) Detailed history, clinical examination and relevant investigation reports of 
all patients were recorded in the data collection sheet preoperatively. 

4) Patients were taken to the operating room. Peripheral venous catheterization 
and central venous catheterization in the internal jugular vein and arterial line 
were done aseptically. 

5) Standard anesthetic techniques of induction and maintenance were fol-
lowed for all procedures. 

6) Standard surgical techniques were used for all patients. Surgical corrections 
of all patients included in the study were done through standard median ster-
notomy and using cardiopulmonary bypass (CPB). A standard CPB circuit was 
used. Myocardial protections were achieved with intermittent cold blood cardio-
plegia with moderate systemic hypothermia (30˚C to 32˚C). 

7) After mitral valve replacement, the competence of the mitral valve was tested 
by injecting saline through the mitral valve into the left ventricle under pressure 
from a 250 ml bulb syringe. In case of mitral valve replacement, mechanical valve 
was used. 

8) After completing operative procedure, protamine was used to reverse the 
heparinization. 

9) Peroperative total CPB time, aortic cross-clamp time, ACT was recorded. 
10) Following the surgical procedure, the entire patients were brought to the 

cardiovascular intensive care unit where they were monitored until the patients 
are extubated and stabilized the hemodynamic status. 

11) Then, the patients were transferred to the post-ICU and then post-operative 
ward whenever appropriate according to the ICU consultant’s judgment. 

12) Echocardiography was taken for measurement of variables during post- 
operative stay in hospital. The patients were discharged from post-operative ward 
and were advised for subsequent follow-up. 

13) During follow-up, patients were contacted directly and individually re-
quested to make an appointment with the primary surgeon and referring cardi-
ologist to evaluate TAPSE and mitral valve status. All ECHO during follow-up 
visits were performed at this institution. 

14) Echocardiographic findings were recorded into the computerized database 
of the hospital. Echocardiographic evaluation of the patients during the study 
period was performed by the Vivid 8 Pro (GE Health care; Wausheka, Wisc) ultra-
sonography system. 
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7. Results 
7.1. Demographic and Anthropometric Findings 

Table 1 shows the comparison of age, gender and BMI between the two groups. 
No statistically significant difference was found between the groups (p > 0.05). 

 
Table 1. Comparison of age, gender and BMI between the groups (n = 72). 

Variables 
Group A (n = 36) 

No. (%) 
Group B (n = 36) 

No. (%) 
Total (n = 72) 

No. (%) 
p-value 

Age (in years)     

30 - 40 20 (55.56) 22 (61.11) 42 (58.3) 0.406ns 

41 - 50 16 (44.44) 14 (38.89) 30 (41.7)  

Mean ± SD 39.78 ± 5.87 39.83 ± 5.90 39.81 ± 5.84 0.968ns 

Gender     

Male 15 (41.67) 14 (38.89) 29 (40.28)  

Female 21 (58.33) 22 (61.11) 43 (59.72) 0.50ns 

BMI 23.35 ± 3.79 25.52 ± 2.78 24.43 (2.23) 0.10ns 

Note: ns: not significant. s: significant. Same below. 

7.2. Average Preoperative TAPSE of the Patients 

The mean TAPSE in Group A was 13.17 (±1.40) mm and in Group B, the mean was 
18.61 (±1.57) mm. The overall mean was 15.89 (±3.12) mm. The minimum TAPSE 
was 11 mm and the maximum TAPSE was 21 mm. The difference of preoperative 
TAPSE between the groups is statistically significant (p < 0.001) (Table 2). 

 
Table 2. Comparison of the average preoperative TAPSE of the patients (n = 72) 

Attribute 
Group A  

(n = 36) No. (%) 
Group B  

(n = 36) No. (%) 
Total (n = 36) 

No. (%) 
p-value 

TAPSE (mm)     

30 - 40 years 14 (38.89) 28 (77.77) 42 (58.33)  

41 - 50 years 22 (61.11) 8 (22.23) 30 (41.66) <0.009s 

Mean ± SD (mm) 13.17 (±1.40) 18.61 (±1.57) 15.89 (±3.12) <0.001s 

7.3. Cardiac Factors of the Patients before Operation 

Table 3 shows the distribution of preoperative qualitative attributes of the study 
subjects. Before operation, there was no significant difference between two groups 
regarding atrial fibrillation (p > 0.42), NYHA class ≥ 3 (p > 0.53), and pulmo-
nary hypertension (p > 0.629). 

7.4. Peroperative Attributes 

Table 4 shows cardio-pulmonary bypass (CPB) time was 109.43 ± 7.01 minutes 
in Group A and 79.94 ± 8.47 minutes in Group B. The difference of CPB time 
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between the two groups was found statistically significant (p < 0.05). 
Aortic cross-clamp time of Group A was 57.92 ± 5.32 and in Group B, it was 

56.74 ± 7.81 minutes and the difference between the groups was not statistically 
significant (p < 0.05). 

 
Table 3. Comparison of the cardiac factors of the patients before operation (n = 72). 

Attributes  
Group A  

(n = 36) No. (%) 
Group B  

(n = 36) No. (%) 
Total (n = 72) 

No. (%) 
p-value 

Atrial 
fibrillation 

Yes 10 (27.77) 7 (19.44) 17 (23.61) 0.42ns 

No 26 (72.23) 29 (80.55) 55 (76.38)  

NYHA class 
≥ 3 

Yes 32 (88.88) 29 (80.55) 61 (84.72) 0.53ns 

No 4 (11.12) 7 (19.44) 11 (15.27)  

Pulmonary 
Hypertension 

Yes 23 (63.88) 21 (58.33) 44 (61.11) 0.629ns 

No 13 (36.12) 15 (41.67) 28 (38.89)  

 
Table 4. Comparison of the peroperative cardio-pulmonary bypass time and aortic cross- 
clamp time among the patients (n = 72). 

Peroperative attributes 
Group A 
(n = 36)  
No. (%) 

Group B 
(n = 36)  
No. (%) 

Total 
(n = 72)  
No. (%) 

p-value 

CPB time (min)     

(<90 minutes) 21 (58.33) 30 (83.33) 51 (70.83) <0.009s 

(>90 minutes)  15 (41.67) 06 (16.67) 21 (29.17)  

Mean ± SD 109.43 ± 7.01 79.94 ± 8.47 94.71 ± 4.51 <0.001s 

Aortic cross-clamp time (min)    0.62ns  

(<60 minutes) 30 (83.33) 32 (88.88) 62 (86.11) 0.43ns 

(>60 minutes)  6 (16.67) 4 (11.12) 10 (13.89)  

Mean ± SD 57.92 ± 5.32 56.74 ± 3.81 56.33 ± 9.67  

7.5. Distribution of Patients in Relation to Post-Operative Findings 

Table 5 shows the comparison of postoperative findings between the groups. Oc-
currence of postoperative AF was higher in Group A than Group B and the differ-
ence was statistically significant between the groups (p < 0.05). There were also dif-
ferences in duration of mechanical ventilation and duration of inotropic support 
between the two groups. The difference was statistically significant (p < 0.001). 

7.6. Distribution of Patients in Relation to Duration of Stay 

Table 6 shows the comparison of length of postoperative stay between the groups. 
Duration of ICU stay and hospital stay following surgery was longer in Group A 
patients compared to Group B patients with statistical significance (p < 0.05). 
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Table 5. Comparison of postoperative findings between the groups (n = 72). 

Postoperative 
parameters 

Group A 
TAPSE < 16 mm  

(n = 36) 

Group B TAP 
TAPSE ≥ 16 mm  

(n = 36) 
p-value 

Atrial fibrillation    

Yes 11 (30.56) 4 (11.11) <0.04s 

No 25 (69.44) 32 (88.89)  

Mechanical    

ventilation time    

Normal (<24 hr) 26 (72.22) 34 (94.44) 0.009s 

Prolonged (>24 hr) 10 (27.78) 2 (5.56)  

Mean ± SD 10.42 ± 4.82 5.85 ± 1.27 0.001s 

Duration of inotropic support   

<24 hours 8 (22.22) 20 (55.55) <0.001s 

>24 hours 28 (77.78) 16 (44.45)  

Mean ± SD 69.20 ± 12.98 30.42 ± 9.82 <0.001s 

 
Table 6. Comparison of the postoperative stay between the groups (n = 72). 

Postoperative attributes 
Group A  
(n = 36)  
No. (%) 

Group B  
(n = 36)  
No. (%) 

Total  
(n = 72)  
No. (%) 

p-value 

Length of ICU stay (days)     

Normal (<3 days) 24 (66.66) 32 (88.88) 56 (77.77) 0.001s 

Prolonged (>3 days) 12 (33.34) 4 (11.12) 16 (22.23)  

Mean ± SD 58.67 ± 19.41 33.33 ± 10.39 46.73 ± 9.39 0.001s 

Postoperative hospital stay (days)      

Normal (<14 days) 27 (75.0) 34 (94.44) 61 (84.72) 0.01s 

Prolonged (>14 days) 9 (25.0) 2 (5.56) 11 (15.28)  

Mean ± SD 9.78 ± 4.29 7.42 ± 2.16 8.61 ± 3.2 0.009s 

7.7. Distribution of Patients in Relation to Post-Operative Attrib-
utes of the Cases (n = 72) 

There were no incidences of neurological deficit, renal failure, and postoperative 
IABP requirement in the two groups. In Group A, 3 patients had developed pul-
monary complications and 2 patients needed re-operation and in Group B, 1 pa-
tient had developed pulmonary complications and 1 patient needed re-operation. 
Although p-value is not significant between two groups but postoperative out-
comes were found relatively better in Group B than Group A (Table 7). 

7.8. Distribution of Patients in Relation to Postoperative RV and 
LV Performance 

Table 8 shows postoperative TAPSE in Group A was 16.28 ± 2.54 and Group B  
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Table 7. Comparison of the patients according to other post-operative outcomes between 
the two groups (n = 72). 

Attributes 
Group A (n = 
36) No. (%) 

Group B (n = 
36) No. (%) 

Total (n = 72) 
No. (%) 

p-value 

Re-operation 
for any reason 

Yes 2 (5.5) 1 (2.7) 3 (4.17) 0.58ns 

No 34 (94.44) 35 (97.22) 69 (95.83)  

Neurological deficit 
Yes 0 (0.0) 0 (0.0) 0 (0.0) 0.05ns 

No 36 (100) 35 (97.22) 71 (98.61)  

Pulmonary 
complications 

Yes 3 (8.3) 1 (2.7) 4 (5.56) 0.37ns 

No 33 (91.67) 35 (97.22) 68 (94.44)  

Renal dysfunction 
Yes 0 (0.0) 0 (0.0) 0 (0.0) >0.05ns 

No 36 (100) 36 (100) 72 (100)  

Postoperative IABP 
requirement 

Yes 0 (0.0) 0 (0.0) 0 (0.0) >0.05ns 

No 36 (100) 36 (100) 72 (100)  

 
Table 8. Comparison of postoperative RV and LV performance between the two groups 
(n=72) distribution of patients in relation to postoperative mortality. 

Postoperative 
Parameters 

Group A 
TAPSE < 16 mm 

(n = 36) 

Group B 
TAPSE ≥ 16 mm  

(n = 36) 
p-value 

TAPSE 16.28 ± 2.54 20.12 ± 1.26 <0.05s 

RVEF 58.39 ± 5.02 62.10 ± 2.77 <0.05s 

LVEF 59.59 ± 2.75 64.59 ± 2.75 <0.05s 

 
Table 9. Comparison of postoperative mortality between two groups (n = 72). 

Postoperative attributes 
Group A  

(n = 36) No. (%) 
Group B  

(n = 36) No. (%) 
Total (n = 

72) No. (%) 
p-value 

Postoperative 
mortality 

Yes 2 (5.56) 1 (2.78) 3 (4.16) 
0.55ns 

No 34 (94.44) 35 (97.22) 69 (95.83) 

 
was 20.12 ± 1.26. and the difference was statistically significant (p < 0.05). Post-
operative RVEF was 58.39 ± 5.02 in Group A, while in Group B was 62.10 ± 2.77 
and the difference was also statistically significant (p < 0.05). The postoperative 
LVEF in Group A was 59.59 ± 2.75 and in Group B, it was 64.59 ± 2.75. The dif-
ference was found statistically significant (p < 0.05). 

Table 9 shows the mortality in Group A was 5.56% and 2.78% in Group B was 
2.78%. Though the difference is statistically not significant but mortality rate was 
relatively higher in Group A than Group B. 

8. Discussion 

Rheumatic heart disease (RHD) is still a major problem affecting people all over 
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the world. It is a major problem especially for the middle income and low-income 
countries [17]. Rheumatic MS is a major cause of valve disease in developing coun-
tries. Mitral stenosis (MS) is the most common valvular involvement in rheumatic 
heart disease [18]. Previously, many prognostic factors were studied in the short 
and long-term outcome of mitral valve repair [19]-[22]. But few studies have as-
sessed the impact of right ventricular function in repair of rheumatic mitral valve 
[23] [24]. This study was an attempt to assess the impact of right ventricular func-
tion in the repair of mitral stenosis in rheumatic heart disease. We used TAPSE 
as a measure of right ventricular function in the mitral stenosis patients in this 
study. Tousignant and colleagues have shown TAPSE to be a modest indicator of 
right ventricular dysfunction [25]. Also, in heart failure patients, TAPSE was 
found to decrease with decreased left ventricular function [26]. Previously, 
Ragab et al. found an average TAPSE of 17.11 ± 2.1 in patients with mitral ste-
nosis and determined a cut-off value of 16 as predictor of outcome [27]. In ac-
cordance with those findings, total 72 mitral stenosis patients were subdivided 
into two groups (Group A, Group B). Group A patients had TAPSE < 16 mm 
and Group B patients had TAPSE ≥16mm. The overall mean age of our patients 
was 39.81 ± 5.8 years. Husain et al. in a study detecting outcome of mitral valve 
replacement noted a mean age of 32 ± 8 years among patients undergoing sur-
gery in BSMMU [21]. This probably indicates a late arrival of mitral valvular pa-
tients to hospital as studies surveying prevalence of rheumatic fever and rheu-
matic heart disease among children and adolescents aged 5 to 19 years have 
detected a prevalence of 0.3 per 1000 people [28]. In this study, maximum 
(58.3%) of our patients was in 30 - 40 years age group. This finding is similar to 
the finding of Rodriguez-Fernandez and associates [29]. In their study, the mean 
age was found 39.6 ± 12.5 years and maximum 32 (38.55%) patients had age be-
tween 30-39 years. Among our 72 patients, 43 (59.72%) were female and the 
number of male patients were 29 (40.28%). This finding is similar to the finding 
of Mynt et al., (2018) who found 73% female patients in their study. Malla and 
her colleagues also found similar result (59.9% female) in their study [18]. This 
high proportion female is explainable as mitral valve disease due to rheumatic 
heart disease is significantly more common in female than male [30]. Regarding 
body mass index of patients distribution, there was no significant difference be-
tween two groups (p = 0.204). Here, maximum patients were at normal BMI cat-
egory. The overall mean TAPSE of our patients before operation was 15.89 ± 3.12 
mm. In Group A, the mean was 13.17 ± 1.40 mm and in Group B, the mean was 
18.61 ± 1.57 mm. Islam et al. found mean TAPSE 13 mm among their rheumatic 
mitral stenosis patients [31] while Ragab et al. reported a mean TAPSE of 17.11 ± 
2.1 mm in their study [27]. Another study conducted by Felix and his colleagues 
found mean TAPSE 20.21 ± 5.92 mm among patients with left sided valvular 
heart disease [32]. The variation may have been influenced by the observational 
study and inclusion criteria of patients in these studies. There were no significant 
differences of pre-operative qualitative attributes regarding atrial fibrillation, NYHA 
class and pulmonary hypertension, which was similar in previous study too. Re-
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quired cardio-pulmonary bypass time was 109.43 ± 7.01 minutes for Group A and 
79.94 ± 8.47 minutes for Group B. Group A required significantly higher CPB 
time than Group B (p < 0.001). Although higher time required for lower TAPSE 
group than higher TAPSE group, this extra period was well tolerated without 
any residual effect by the advancement of improved myocardial protection. This 
result was also consistent with the study of Pande and colleagues [31]. Aortic 
cross-clamp (XCL) time required for Group A was 57.92 ± 5.32 and 56.74 ± 3.81 
minutes for Group B. There was no significant difference of aortic cross-clamp 
time between the groups (p = 0.43). A study conducted by Vohra et al. found 
mean aortic cross-clamp time 72 ± 12 min in their study [33]. Mkalaluh et al. 
found mean aortic cross-clamp time 78 ± 9 min in their study [22], which also 
was similar in this study. Regarding postoperative outcome variables in this 
study, postoperative atrial fibrillation was observed in 15 (20.83%). Among them 
11 (30.56%) were in Group A and 4 (11.11%) were in Group B. The incidence 
was statistically significant (p = 0.04). Duration of inotropic support found in 
69.20 ± 12.98 hours in Group A and 30.42 ±.9.82 hours in Group B. Which was 
also found statistically significant (p = 0.001). These postoperative outcome varia-
bles were significantly higher among patients with lower TAPSE (<16 mm) in 
comparison those with higher TAPSE (≥16 mm) in this study. A similar finding 
was reported by Ragab and his colleagues in their study [27]. They found that 
MS patients with adverse events had significantly lower TAPSE than those with-
out adverse event. The mean mechanical ventilation time was significantly higher 
in patients with TAPSE < 16 mm. p-value is <0.001. The mean was 10.42 ± 4.82 in 
Group A and 5.85 ± 1.27 in Group B. Sun et al. also reported a similar finding in 
their study where patients with lower TAPSE required significantly higher venti-
lation time [34]. Lower TAPSE indicates lower right ventricular stroke volume 
[25] and therefore lower perfusion to lung, which may have resulted increase 
in mean ventilation time. The mean length of ICU stay of the patients was also 
significantly higher in patients with lower TAPSE in this study. Previously, Sun 
et al. have shown that mitral valve surgery patients with right ventricular dysfunc-
tion had to stay significantly longer duration in the hospital [24], which was con-
cordant with our finding. 

Regarding the change of TAPSE, RV and LV performance within the groups, 
in Group A, TAPSE was 16.28 ± 2.54 and Group B was 20.12 ± 1.26. The differ-
ence was statistically significant (p < 0.05). A similar finding was reported by 
Ragab and his colleagues in their study [27]. Postoperative RVEF was 58.39 ± 
5.02 in Group A, while in Group B was 62.10 ± 2.77 and the difference was also 
statistically significant (p < 0.05). The postoperative LVEF in Group A found 
59.59 ± 2.75 and in Group B, it was 64.59 ± 2.75. The difference was found sta-
tistically significant (p < 0.05). Forfia and his colleagues also reported a similar 
finding in their study where patients with lower TAPSE improvement in RV and 
LV performance were less than patients with higher TAPSE [14]. Among our 72 
MVR patients 3 patients had died after operation. So, overall mortality rate was 
4.17%. The mortality rate was 5.56% in Group A while 2.78% in Group B. Though 
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the difference is statistically not significant, it was relatively higher in Group A than 
Group B. A study conducted by Ismeno et al. also found almost same mortality 
rate in their study on MVR patients [35]. 

Therefore, post-operative outcome after MVR in rheumatic valve replacement 
patients was relatively better in those patients with higher TAPSE (TAPSE ≥ 16 
mm) in relation to those patients with lower TAPSE (TAPSE < 16 mm). 

9. Conclusion 

Patients with lower TAPSE had higher rate of complications in terms of occurrence 
of POAF, deep sternal wound infection, duration of mechanical ventilation time, 
duration of inotropic support, duration of ICU and hospital stay following MVR 
in rheumatic mitral stenosis patients compared to higher TAPSE. So, the preoper-
ative TAPSE could be a prognostic tool for the assessment of postoperative out-
come after MVR in rheumatic mitral stenosis patients. 

10. Limitations of the Study 

Although the result of this study supports the hypothesis, there are some facts to 
be considered which might have affected the result of the current study. 

1) The sample size was small in number. 
2) Observation was done only in one hospital and no long-term outcome was 

observed. 
3) Unavailability of 3D RV reconstruction software leading to underestimation 

of RV volume. 

11. Recommendations 

1) Preoperative evaluation of tricuspid annular plane systolic excursion (TAPSE) 
is recommended in rheumatic mitral stenosis patients who are undergoing mitral 
valve replacement (MVR) routinely to mitigate the chances of increased postoper-
ative complications and minimize the resource utilization. 

2) Multiple centers based on larger sample studies and long-term studies should 
be performed, including other aspects of cardiac surgery are needed to validate 
the findings of this study and determine whether it affects the survival of the 
procedure. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Rahman, M.A., Ahsan, S.A., Siddique, M.A., Habib, S.A., Salim, M.A., Akhtar, G., et al. 

(2015) Immediate and Midterm Impact of Percutaneous Transvenous Mitral Valve 
Commisurotomy (PTMC) on Right Ventricular Function. University Heart Journal, 
9, 88-98. https://doi.org/10.3329/uhj.v9i2.23429 

[2] Aloia, E., Cameli, M., D’Ascenzi, F., Sciaccaluga, C. and Mondillo, S. (2016) TAPSE: 

https://doi.org/10.4236/wjcs.2024.148013
https://doi.org/10.3329/uhj.v9i2.23429


S. Sharma et al. 
 

 

DOI: 10.4236/wjcs.2024.148013 128 World Journal of Cardiovascular Surgery 
 

An Old but Useful Tool in Different Diseases. International Journal of Cardiology, 
225, 177-183. https://doi.org/10.1016/j.ijcard.2016.10.009 

[3] Kawakita, M., Yamamoto, S., Asou, N., Ishii, M., Sakaguchi, M. and Takatsuki, K. 
(1986) Human Urinary Megakaryocyte Colony‐Stimulating Factor in Thrombopoietic 
Disorders. British Journal of Haematology, 62, 715-722.  
https://doi.org/10.1111/j.1365-2141.1986.tb04095.x 

[4] Burger, W., Brinkies, C., Illert, S., Teupe, C., Kneissl, G.D. and Schräder, R. (1997) 
Right Ventricular Function before and after Percutaneous Balloon Mitral Valvulo-
plasty. International Journal of Cardiology, 58, 7-15.  
https://doi.org/10.1016/s0167-5273(96)02860-4 

[5] Jadhav, T., Kareem, H., Nayak, K., Pai, U., Devasia, T. and Padmakumar, R. (2018) A 
Study of Right Ventricular Function in Pre- and Post-Valvular Surgeries. Interven-
tional Medicine and Applied Science, 10, 137-144.  
https://doi.org/10.1556/1646.10.2018.31 

[6] Ahmed, J., Mostafa Zaman, M. and Monzur Hassan, M.M. (2005) Prevalence of 
Rheumatic Fever and Rheumatic Heart Disease in Rural Bangladesh. Tropical Doc-
tor, 35, 160-161. https://doi.org/10.1258/0049475054620879 

[7] Islam, M.N., Khan, L., Akm, M., Zafar, A. and Malik, A. (1987) Clinical Profile of 
Rheumatic Heart Disease in Bangladesh. Bangladesh Medical Journal, 16, 6-17. 

[8] Kundu, S., Majumder, A., Halder, D., Chakrovortty, S., Khan, M., Dutta, B., et al. 
(2012) Immediate Impact of Percutaneous Transvenous Mitral Valve Commissurot-
omy (PTMC) on Right Ventricular Function. Cardiovascular Journal, 5, 3-11.  
https://doi.org/10.3329/cardio.v5i1.12205 

[9] Carroll, J.D. (1993) Percutaneous Mitral Balloon Valvotomy and the New Demographics 
of Mitral Stenosis. JAMA, 270, 1731-1736. https://doi.org/10.1001/jama.270.14.1731 

[10] Drighil, A., Bennis, A., Mathewson, J.W., Lancelotti, P. and Rocha, P. (2008) Imme-
diate Impact of Successful Percutaneous Mitral Valve Commissurotomy on Right 
Ventricular Function. European Journal of Echocardiography, 9, 536-541.  
https://doi.org/10.1093/ejechocard/jen126 

[11] Bruch, C. (2000) Tei-Index in Patients with Mild-to-Moderate Congestive Heart Fail-
ure. European Heart Journal, 21, 1888-1895.  
https://doi.org/10.1053/euhj.2000.2246 

[12] Bootsma, I.T., de Lange, F., Koopmans, M., Haenen, J., Boonstra, P.W., Symersky, T., 
et al. (2017) Right Ventricular Function after Cardiac Surgery Is a Strong Independent 
Predictor for Long-Term Mortality. Journal of Cardiothoracic and Vascular Anesthe-
sia, 31, 1656-1662. https://doi.org/10.1053/j.jvca.2017.02.008 

[13] López-Candales, A., Rajagopalan, N., Saxena, N., Gulyasy, B., Edelman, K. and Bazaz, 
R. (2006) Right Ventricular Systolic Function Is Not the Sole Determinant of Tricus-
pid Annular Motion. The American Journal of Cardiology, 98, 973-977.  
https://doi.org/10.1016/j.amjcard.2006.04.041 

[14] Forfia, P.R., Fisher, M.R., Mathai, S.C., Housten-Harris, T., Hemnes, A.R., Borlaug, 
B.A., et al. (2006) Tricuspid Annular Displacement Predicts Survival in Pulmonary 
Hypertension. American Journal of Respiratory and Critical Care Medicine, 174, 
1034-1041. https://doi.org/10.1164/rccm.200604-547oc 

[15] Chandrashekhar, Y., Westaby, S. and Narula, J. (2009) Mitral Stenosis. The Lancet, 
374, 1271-1283. https://doi.org/10.1016/s0140-6736(09)60994-6 

[16] Arora, A. and Camire, M.E. (1994) Performance of Potato Peels in Muffins and Cook-
ies. Food Research International, 27, 15-22.  
https://doi.org/10.1016/0963-9969(94)90173-2 

https://doi.org/10.4236/wjcs.2024.148013
https://doi.org/10.1016/j.ijcard.2016.10.009
https://doi.org/10.1111/j.1365-2141.1986.tb04095.x
https://doi.org/10.1016/s0167-5273(96)02860-4
https://doi.org/10.1556/1646.10.2018.31
https://doi.org/10.1258/0049475054620879
https://doi.org/10.3329/cardio.v5i1.12205
https://doi.org/10.1001/jama.270.14.1731
https://doi.org/10.1093/ejechocard/jen126
https://doi.org/10.1053/euhj.2000.2246
https://doi.org/10.1053/j.jvca.2017.02.008
https://doi.org/10.1016/j.amjcard.2006.04.041
https://doi.org/10.1164/rccm.200604-547oc
https://doi.org/10.1016/s0140-6736(09)60994-6
https://doi.org/10.1016/0963-9969(94)90173-2


S. Sharma et al. 
 

 

DOI: 10.4236/wjcs.2024.148013 129 World Journal of Cardiovascular Surgery 
 

[17] Reméanyi, B., Wilson, N., Steer, A., Ferreira, B., Kado, J., Kumar, K., et al. (2010) 
Guidelines for the Echocardiographic Assessment of the Right Heart in Adults: A Re-
port from the American Society of Echocardiography. American Society of Echocar-
diography, 23, 685-713. https://doi.org/10.1016/j.echo.2010.05.010 

[18] Malla, R., Thapaliya, S., Gurung, P., Bogati, A., Khadka, S., Shrestha, S., et al. (2016) 
Patterns of Valvular Involvement in Rheumatic Heart Disease Patients Taking Ben-
zathine Penicillin at Shahid Gangalal National Heart Centre, Kathmandu, Nepal. Nep-
alese Heart Journal, 13, 25-27. https://doi.org/10.3126/njh.v13i2.15560 

[19] Rey Meyer, M., von Segesser, L.K., Hurni, M., Stumpe, F., Eisa, K. and Ruchat, P. 
(2007) Long-Term Outcome after Mitral Valve Repair: A Risk Factor Analysis. Euro-
pean Journal of Cardio-Thoracic Surgery, 32, 301-307.  
https://doi.org/10.1016/j.ejcts.2007.05.008 

[20] Alsoufi, B., Manlhiot, C., Al-Ahmadi, M., McCrindle, B.W., Kalloghlian, A., Siblini, 
G., et al. (2011) Outcomes and Associated Risk Factors for Mitral Valve Replacement 
in Children. European Journal of Cardio-Thoracic Surgery, 40, 543-551.  
https://doi.org/10.1016/j.ejcts.2010.12.060 

[21] Husain, S.S., Ahmed, C.M., Mohmmad Sohan, A., Mahmud, S., Rahman, M.M., 
Zaman, S.M., et al. (2017) Short Term Clinical Outcome in Patients with Mitral Valve 
Replacement with or without Preservation of Subvalvular Apparatus. University Heart 
Journal, 12, 3-7. https://doi.org/10.3329/uhj.v12i1.34015 

[22] Mkalaluh, S., Szczechowicz, M., Dib, B., Szabo, G., Karck, M. and Weymann, A. 
(2017) Outcomes and Predictors of Mortality after Mitral Valve Surgery in High-Risk 
Elderly Patients: The Heidelberg Experience. Medical Science Monitor, 23, 6193-6200.  
https://doi.org/10.12659/msm.906003 

[23] Chrustowicz, A., Simonis, G., Matschke, K., Strasser, R.H. and Gackowski, A. (2008) 
Right Ventricular Dilatation Predicts Survival after Mitral Valve Repair in Patients 
with Impaired Left Ventricular Systolic Function. European Journal of Echocardiog-
raphy, 10, 309-313. https://doi.org/10.1093/ejechocard/jen247 

[24] Sun, X., Ellis, J., Kanda, L. and Corso, P.J. (2013) The Role of Right Ventricular Func-
tion in Mitral Valve Surgery. The Heart Surgery Forum, 16, E170-E176.  
https://doi.org/10.1532/hsf98.20121080 

[25] Tousignant, C., Kim, H., Papa, F. and David Mazer, C. (2012) Evaluation of TAPSE 
as a Measure of Right Ventricular Output. Canadian Journal of Anesthesia/Journal 
canadien d’Anesthésie, 59, 376-383. https://doi.org/10.1007/s12630-011-9659-3 

[26] Kjaergaard, J., Iversen, K.K., Akkan, D., Møller, J.E., Køber, L.V., Torp-Pedersen, C., 
et al. (2009) Predictors of Right Ventricular Function as Measured by Tricuspid An-
nular Plane Systolic Excursion in Heart Failure. Cardiovascular Ultrasound, 7, Arti-
cle No. 51. https://doi.org/10.1186/1476-7120-7-51 

[27] Ragab, A., Abdou, M., Abdelmoneim, A. and Mostafa, T. (2011) Usefulness of 
Non-Invasive Right Ventricular Function Assessment in Prediction of Adverse 
Events after Successful Balloon Mitral Valvuloplasty. Journal of Basic and Applied 
Scientific Research, 1, 260-268. 

[28] Zaman, M.M., Choudhury, S.R., Rahman, S. and Ahmed, J. (2015) Prevalence of 
Rheumatic Fever and Rheumatic Heart Disease in Bangladeshi Children. Indian Heart 
Journal, 67, 45-49. https://doi.org/10.1016/j.ihj.2015.02.009 

[29] Rodriguez-Fernandez, R., Amiya, R., Wyber, R., Widdodow, W. and Carapetis, J. 
(2015) Rheumatic Heart Disease among Adults in a Mining Community of Papua, 
Indonesia: Findings from an Occupational Cohort. Heart Asia, 7, 44-48.  
https://doi.org/10.1136/heartasia-2015-010641 

https://doi.org/10.4236/wjcs.2024.148013
https://doi.org/10.1016/j.echo.2010.05.010
https://doi.org/10.3126/njh.v13i2.15560
https://doi.org/10.1016/j.ejcts.2007.05.008
https://doi.org/10.1016/j.ejcts.2010.12.060
https://doi.org/10.3329/uhj.v12i1.34015
https://doi.org/10.12659/msm.906003
https://doi.org/10.1093/ejechocard/jen247
https://doi.org/10.1532/hsf98.20121080
https://doi.org/10.1007/s12630-011-9659-3
https://doi.org/10.1186/1476-7120-7-51
https://doi.org/10.1016/j.ihj.2015.02.009
https://doi.org/10.1136/heartasia-2015-010641


S. Sharma et al. 
 

 

DOI: 10.4236/wjcs.2024.148013 130 World Journal of Cardiovascular Surgery 
 

[30] Vakamudi, S., Wu, Y., Jellis, C., Mick, S., Gillinov, A., Mihalijevic, T., et al. (2017) 
Gender Differences in the Etiology of Mitral Valve Disease. Journal of the American 
College of Cardiology, 69, 1972. https://doi.org/10.1016/s0735-1097(17)35361-5 

[31] Islam, A.K.M.M. and Majumder, A.A.S. (2016) Rheumatic Fever and Rheumatic Heart 
Disease in Bangladesh: A Review. Indian Heart Journal, 68, 88-98.  
https://doi.org/10.1016/j.ihj.2015.07.039 

[32] Felix, A.d.S., dos Reis Velloso Siciliano, A.P., Belém, L.H.J., Azevedo, F.S.d., Xavier, 
S.S., Lorenzo, A.R.D., et al. (2016) Echocardiographic Assessment of Right Ventricular 
Function by Two-Dimensional Strain in Patients with Left-Sided Valvular Heart 
Disease: Comparison with Three-Dimensional Echocardiography. International Jour-
nal of Cardiovascular Sciences, 31, 630-642.  
https://doi.org/10.5935/2359-4802.20180062 

[33] Vohra, H.A., Whistance, R.N., Roubelakis, A., Burton, A., Barlow, C.W., Tsang, 
G.M.K., et al. (2012) Outcome after Redo-Mitral Valve Replacement in Adult Patients: 
A 10-Year Single-Centre Experience. Interactive CardioVascular and Thoracic Sur-
gery, 14, 575-579. https://doi.org/10.1093/icvts/ivs005 

[34] Sun, X., Zhang, H., Aike, B., Yang, S., Yang, Z., Dong, L., et al. (2016) Tricuspid 
Annular Plane Systolic Excursion (TAPSE) Can Predict the Outcome of Isolated Tri-
cuspid Valve Surgery in Patients with Previous Cardiac Surgery? Journal of Thorac-
ic Disease, 8, 369-374. https://doi.org/10.21037/jtd.2016.02.38 

[35] Ismeno, G., Renzulli, A., De Feo, M., Della Corte, A., Mauro, C., Romano, G., et al. 
(2001) Surgery of Rheumatic Mitral Stenosis. Acta Cardiologica, 56, 155-161.  
https://doi.org/10.2143/ac.56.3.2005635 

 

https://doi.org/10.4236/wjcs.2024.148013
https://doi.org/10.1016/s0735-1097(17)35361-5
https://doi.org/10.1016/j.ihj.2015.07.039
https://doi.org/10.5935/2359-4802.20180062
https://doi.org/10.1093/icvts/ivs005
https://doi.org/10.21037/jtd.2016.02.38
https://doi.org/10.2143/ac.56.3.2005635

	Prognostic Role of Preoperative Tricuspid Annular Plane Systolic Excursion (TAPSE) in Mitral Valve Replacement (MVR) for Rheumatic Mitral Stenosis Patients
	Abstract
	Keywords
	1. Introduction
	2. Rationale of the Study
	3. Research Hypothesis
	4. Objectives
	4.1. General Objective
	4.2. Specific Objectives

	5. List of Variables
	6. Materials and Methods
	6.1. Study Design
	6.2. Study Period
	6.3. Place of Study
	6.4. Study Population
	6.5. Sampling Unit
	6.6. Selection Criteria
	6.7. Sample Size
	6.8. Grouping of Patient
	6.9. Sampling Technique
	6.10. Study Procedures

	7. Results
	7.1. Demographic and Anthropometric Findings
	7.2. Average Preoperative TAPSE of the Patients
	7.3. Cardiac Factors of the Patients before Operation
	7.4. Peroperative Attributes
	7.5. Distribution of Patients in Relation to Post-Operative Findings
	7.6. Distribution of Patients in Relation to Duration of Stay
	7.7. Distribution of Patients in Relation to Post-Operative Attributes of the Cases (n = 72)
	7.8. Distribution of Patients in Relation to Postoperative RV and LV Performance

	8. Discussion
	9. Conclusion
	10. Limitations of the Study
	11. Recommendations
	Conflicts of Interest
	References

