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Abstract
Objectives: The patient’s clinical assessment having mitral valvular diseases requiring its prosthetic 
replacement was done in the current study. Methods: The study included 45 selected cases of the mitral 
valvular lesion that underwent prosthetic replacement of mitral valve admitted in the cardiothoracic surgery 
department at a tertiary care centre. A detailed history of each patient was taken, and subsequent management 
and follow up was done. The pre-operative clinical features of the patients were presented in terms of 
frequencies. Results: The patient’s peak age group was 31 to 40 years, comprising 42.22%. There was a female 
predominance with 28 (62.22%) patients. Dyspnea was the presenting feature in all 45 (100%) patients. 
Valvular lesions of the patients were diagnosed with Mitral stenosis, Mitral regurgitation and combined 
valvular lesion. In the present study, valvular lesions were predominantly associated with Rheumatic fever’s 
history in 24 (53.33%) patients. Calcification was noted either in valve leaflet or annulus in 12 (26.66%) 
cases. Calcification was confirmed by pre-operative echocardiography and during the perioperative period. 
It is equally noted in mitral stenosis cases and combined valvular lesion. The maximum 33 (73.33%) patients 
belonged to the NYHA Class III, followed by Class IV. The associated other valvular lesions mainly were in 
7 (15.55%) cases that belonged to mild aortic regurgitation. 36 (80%) cases were diagnosed with left atrial 
enlargement followed by right ventricular enlargement for 23 (51,11%) patients. Left atrial hypertrophy 
was the most common feature for 39 (86.66%) cases. Conclusion: During the pre-operative period, clinical 
assessment is critical to determine the extent of illness and type of valvular diseases. The results of this study 
are comparable to other similar published clinical observations.
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Introduction

Implantation of a functional valve is necessary to 
improve the patient’s survival and enhance his quality 
of life with severely diseased valves.1,2However, the 
problems associated with these available implants remain 
a significant concern for a successful long-term outcome 
for many of such receiving patients. A perfect prosthetic 

replacement for every patient is not available until, in 
1950, an ideal valve replacement design criterion was 
laid out.3

A typical valve should allow unobstructed onward 
flow while it open and no regurgitation while closed. The 
turbulent blood flow should not be permitted, generating 
limited hemolysis and stimulation of the clotting 
cascade. Biocompatible materials with thromboresistant 
blood-contacting surfaces with a low risk of infection 
should be used. The durability of the valve, which does 
not alter the recipient’s daily activities, is desirable. Both 
mechanical and tissue valves have some advantage and 
disadvantage. Transcatheter aortic valve implantation 
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(TAVI) has also emerged as an attractive choice for 
patients with symptomatic severe aortic stenosis who are 
ineligible or at excessive risk for conventional surgical 
aortic valve replacement.4

Rheumatic heart disease usually affects the mitral 
valve resulting in mitral stenosis and regurgitation. 
Prosthetic valve replacement of it is the usual surgical 
choice.

Surgical procedures remain the choice for the 
cardiac surgeon for that haemodynamically relevant 
valvular lesion of the heart. It has shown consistency in 
relieving long-lasting symptoms and its superiority over 
medical treatment.5

Therefore, the current study aimed to assess the 
clinical characteristics of patients having mitral valvular 
diseases requiring its prosthetic replacement to find the 
extent of morbidity.

Materials and Methods

The study included 45 selected cases of the mitral 
valvular lesion that underwent prosthetic replacement 
of mitral valve admitted in the cardiothoracic surgery 
department at a tertiary care centre. A detailed history 
of each patient was taken, and subsequent management 
and follow up was done. A structured questionnaire 
including the socio-demographic characteristicts of the 
patients, presenting complains, past history of disease, 
family history, personnel habits etc. were used to collect 
the data Functional class of the patients on presentation 
was done according to the New York Heart Association 

(NYHA) functional classification of heart failure.7 

General physical examination and laboratory 
examinations were performed. Chest X-rays for 
posteroanterior (PA)  view was performed to identify 
any kind of ventricular, atrial or pulmonary enlargement 
and congestion. To detect cardiac abnormalities 
electrocardiograms were used. 

The base-line clinical observations of the study 
participants were presented as frequencies and 
percentages. Statistical analysis was performed with the 
Quick Calcs Online calculator (GraphPad Software). 

Ethical clearance was taken before the collection of 
the data from the institutional ethics committee.

Results

During the study period, 284 (18.94%) out of 1499 
total admitted patient to the Cardio-thoracic Department 
were diagnosed with mitral valvular diseases . Among 
those 284 patients, 45 cases were selected for prosthetic 
replacement of the mitral valve, which was 15.84% in 
relative percentage. The base line characteristics of these 
45 selected cases were presented in the current study. 

The age of the patients ranged from 14 years to 65 
years with mean age 34.11 years . Majority of the patients 
belonged to the age group of 31 to 40 years comprising 
42.22%, while the lowest was for 2.22% in the 61-70 
years age group. There was a female predominance with 
28 (62.22%) patients in the present study. (Table 1)

Table 1 Age and sex distribution of patients having mitral valvular diseases

Age Group Number of Patients Percentage

 0-10 yrs 0 0%

 11-20 yrs 5 11.11%

 21-30 yrs 12 26.66%

 31-40 yrs 19 42.22%

 41-50yrs 6 13.33%

 51-60 yrs 2 4.44%
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 61-70 yrs 1 2.22%

Sex

Male 17 37.77%

Female 28 62.22%

All the patients were symptomatic at the time of the study with Dyspnea on exertion being the commonest 
presenting feature in all 45 (100%) patients. Congestive heart failure with fluid retention and hepatomegaly were also 
observed in some patients. (Table 2)

Table 2 Different modes of presentation of the patients 

Symptoms Number of Patients Percentage

Dyspnea on exertion 45 100%

Palpitation 44 97.77%

Chest pain 13 28.88%

Congestive heart failure 5 11.11%

Valvular lesions of the patients were diagnosed with Mitral stenosis, Mitral regurgitation and combined valvular 
lesion, as shown in Table 3. In the present study, valvular lesions were associated with Rheumatic fever’s history 
predominantly in 24 (53.33%) patients. Diagnosis is confirmed by history, sign and symptoms and inspection during 
surgery.

Table 3 Different valvular lesions diagnosed

Valvular Lesions Number of Patients Percentage

Mitral stenosis 11 24.44%

Mitral regurgitation 17 37.77%

Combined valvular lesion 17 37.77%

Cont... Table 1 Age and sex distribution of patients having mitral valvular diseases

Calcification was noted either in valve leaflet 
or annulus in 12 (26.66%) cases. Calcification was 
confirmed by pre-operative echocardiography and 
during the perioperative period. It is equally noted in 
mitral stenosis cases and combined valvular lesion. 

The associated other valvular lesions were mostly 
in 7 (15.55%) cases that belonged to mild aortic 
regurgitation. Tricuspid regurgitation was also prevalent 
among the patient but found to be mild in most cases. 
(Figure 1)
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Figure 1 Bar diagram showing the various associated lesion of the patient

The patients’ functional class on presentation as per the New York Heart Association (NYHA) functional 
classifi cation of heart failure is shown in Figure 2. The maximum 33 (73.33%) patients belonged to the NYHA 
Class III, followed by Class IV. 

Figure 2 Functional class of the patients on presentation

Chest X-rays was done in all patients pre-operatively. Maximum 36 (80%) cases were diagnosed with left atrial 
enlargement followed by right ventricular enlargement for 23 (51,11%) patients in PA view of the chest. Pulmonary 
arterial enlargements were also noted in 64.44% patients.

Table 5 Features in X-rays of the patient having the valvular disease

Radiographic Findings Number of Patients Percentage

Right ventricular enlargement 23 51.11%

Left atrial enlargement 36 80%

Left ventricular enlargement 22 48.88%

Pulmonary arterial enlargement 29 64.44%

Pulmonary congestion 11 24.44%
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In electrocardiography (ECG), 12 lead ECG was done in all patients, as shown in Table 6. Left atrial hypertrophy 
was the most common feature for 39 (86.66%) cases.

Table 6 ECG findings of the patients

ECG Findings Number of Patients Percentage

Atrial fibrillation 12 26.66%

Left atrial hypertrophy 39 86.66%

Left ventricular hypertrophy 23 51.11%

Right ventricular hypertrophy 18 40%

Angiography was done in 13 patients with normal coronary anatomy. However, cardiac catheterization was not 
considered in this study group. 

Discussion

The majority (42.22%) of the cases belonged to 
the 31 to 40 years age group and found nil aged bellow 
10 years. The incidence of valvular disease increased 
with age was reported in a recent study.8The female 
predominance with 28 (62.22%) cases in the present 
research agrees with Carabello BA’s studies.9

All the patients were symptomatic at the study’s 
time, the commonest being dyspnea on exertion, followed 
by palpitation and chest pain symptoms. The present 
study features correlate well with Shaw TR, Sutaria N, 
Prendergast B.10Chest pain was not a typical symptom 
of Mitral stenosis, but a small percentage, conceivably 
28.88% of patients with Mitral stenosis, experiences 
chest discomfort that is indistinguishable from angina 
pectoris. The reason may be the severe right ventricular 
hypertension secondary to pulmonary vascular disease 
or concomitant coronary atherosclerosis, as revealed in 
a study.11The presentation with congestive heart failure 
in a small group (11.11%) with fluid retention and 
hepatomegaly has the similarity with a review of Otto 
CM.12

Patients with mild to moderate Mitral regurgitation 
may remain asymptomatic with little or no hemodynamic 
compromise for many years. There is little volume 
overload of the ventricle and cardiac hemodynamics, 

and forward cardiac output remains normal. Even in 
patients with severe Mitral regurgitation, most remain 
asymptomatic until the occurrence of left ventricular 
failure, pulmonary hypertension or the onset of atrial 
fibrillation.13

In the present study, valvular lesions were associated 
with Rheumatic fever’s history predominantly in 24 
patients, which is correlated well with the analysis 
performed by Nataatmadja M, West M, West J14 and 
Sagie A, Freitas N, Padial LR.15A definite history of 
acute rheumatic fever was obtained from 24 patients 
and confirmed by valve inspection during surgery.16 
In this study, calcification was noted either in valve 
leaflet or annulus in 12 cases with male predominance.17 
Calcification was confirmed by pre-operative 
echocardiography and during the perioperative period. 
Calcification is equally observed in mitral stenosis and 
combined valvular lesion cases.

Right ventricular enlargement, left atrial 
enlargement, left ventricular enlargement, pulmonary 
arterial enlargement and pulmonary venous congestion 
were the most frequent chest x-ray findings in all mitral 
valvular lesions. In the Mitral stenosis group, left 
atrial enlargement, right ventricular enlargement, and 
pulmonary arterial enlargement was predominant in 
most cases. As a consequence of chronic pressure and 
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volume overload, the left atrium enlarges. Its altered 
shape causes several characteristic signs, including 
straightening the left heart border and losing the aortic 
window.18

Enlargement of the pulmonary artery, right ventricle 
and right atrium (as well as the left atrium) is commonly 
seen in patients with severe Mitral stenosis; left atrial 
enlargement results in the appearance of a double density 
and an elevation of the left mainstem bronchus. In the 
Mitral regurgitation group, left atrial enlargement and 
left ventricular enlargement were most predominant. In 
the combined valvular lesion, left atrial enlargement, 
right ventricular enlargement, and pulmonary arterial 
enlargement was the most predominant findings in this 
study. Acute mitral regurgitation is often not associated 
with an enlarged heart shadow and may produce only 
mild left atrial enlargement. Interstitial oedema is seen 
in patients with acute mitral regurgitation or those with 
progressive LV failure secondary to chronic mitral 
regurgitation.19

In this study, coronary angiography was done 
routinely in patients 40 years of age or more similar 
to a study.20 Angiography is done in 13 patients with 
normal coronary anatomy. Cardiac catheterization can 
provide important information about the presence and 
severity of valvular obstruction, valvular regurgitation 
and intracardiac shunting.

Limitation: The clinical characteristics at base line 
were only reported in the present paper. Peri-operative 
and post-operative follow up clinical findings may help 
in assessing the extent of morbidity and survival of the 
patients after treatment. 

Conclusion

Prosthetic replacement of the mitral valve is required 
to improve the patient survival and the quality of life 
of the severely ill person with a diseased valve.During 
the pre-operative period, clinical assessment is critical 
to determine the extent of illness and type of valvular 
diseases.The results of this study are comparable to 
other similar published clinical observations.

Conflict of Interest: None declared.

Ethical Clearance: Taken.

Source of Funding: None declared,

References
1. 	 Rahimtoola SH. Choice of prosthetic heart 

valve in adults an update. J Am College 
Cardiol2010;55:2413–26. Doi: 10.1016/j.
jacc.2009.10.085

2. 	 Arora S, Misenheimer JA, Ramaraj R. Transcatheter 
aortic valve replacement: comprehensive review 
and present status. Texas Heart Inst J 2017;44:29–
38. Doi: 10.14503/THIJ-16-5852

3. 	 Harken DE, Taylor WJ, Lefemine AA, Lunzer S, 
Low HB, Cohen ML, et al. Aortic valve replacement 
with a caged ball valve. Am J Cardiol 1962;9:292–
9. Doi: 10.1016/0002-9149(62)90047-4

4. 	 Baumgartner H, Falk V, Bax JJ, De Bonis M, 
Hamm C, Holm PJ, et al. ESC/EACTS guidelines 
for the management of valvular heart disease. Eur 
Heart J 2017;38:2739–9. Doi: 10.1093/eurheartj/
ehx391

5. 	 Christian Seiler. Management and follow up of 
prosthetic heart valves. Heart 2014;90(7):818–
824. doi: 10.1136/hr.2003.025049. PMCID: 
PMC1768319, PMID: 15201262

6.	 ACCF/ASE/ACEP/ASNC/SCAI/SCCT/SCMR. 
Appropriateness criteria for Transthoracic and 
Transoesophageal Echocardiography. JACC 
CardioOncol 2007;50(2):187-204.

7. 	 American Heart Association. Classes of Heart 
Failure. New York Heart Association (NYHA) 
functional classification of heart failure. [cited 
2020 Dec 25]; Available from: URL:https://www.
heart.org/en/health-topics/heart-failure/what-is-
heart-failure/classes-of-heart-failure

8. 	 Carlo Rostagno. Heart valve disease in elderly. 
World J Cardiol 2019 Feb 26;11(2):71–83. Doi: 
10.4330/wjc.v11.i2.71. PMCID: PMC6391621

9. 	 Carabello  BA, Crawford  FA.  Valvular heart disease.  N 
Engl J Med  1997;337(1):32–41.

10. 	 Baker C, Brock RC, Campbell M: Valvulotomy for 
mitral stenosis: Report of six successful cases. Br 
Med J1950;1:1283.

11. 	 Bonow RO, Carabello BA, Chatterjee K, et al. 
ACC/AHA 2006 guidelines for the management of 
patients with valvular heart disease: A report of the 
American College of Cardiology/American Heart 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5371

Association Task Force on Practice Guidelines 
(writing committee to revise the 1998 Guidelines 
for the Management of Patients with Valvular Heart 
Disease): Developed in collaboration with the Society 
of Cardiovascular Anesthesiologists: endorsed by 
the Society for Cardiovascular Angiography and 
Interventions and the Society of Thoracic Surgeons. 
Circulation 2006;114(5):e84-231. Doi: 10.1161/
CIRCULATIONAHA.106.176857.

12. 	 Otto CM. Mitral stenosis. In: Otto CM, ed. Valvular 
Heart Disease. 2nd ed. Philadelphia: Saunders; 
2004:252-255.

13.	 Otto CM Clinical practice. Evaluation and 
management of chronic mitral regurgitation. N 
Engl J Med 345:740.

14. 	 Nataatmadja M, West M, West J, et al. Abnormal 
extracellular matrix protein transport associated 
with increased apoptosis of vascular smooth 
muscle cells in Marfan syndrome and bicuspid 
aortic valve thoracic aortic aneurysm. Circulation 
2003;108(suppl II):II-329.

15. 	 Sagie A, Freitas N, Padial LR, et al. Doppler 
echocardiographic assessment of long-term 
progression of mitral stenosis in 103 patients: Valve 

area and right heart disease. J Am Coll Cardiol 
1996;28:472.

16. 	 Andrew G Morrow, H Newland Oldham, Ronald C 
Elkins, Eugene Braunwald. Prosthetic Replacement 
of the Mitral Valve: Pre-operative and Postoperative 
Clinical and Hemodynamic Assessments in 100 
Patients.Circulation1967;35;962-979.

17. 	 Starr A, Edwards ML. Mitral replacement: Clinical 
experience with a ball-valve prosthesis. Ann 
Surg1961;154:726.

18.	 Kewal Krishan, Jayashree Raikhelkar, Paul 
Stelzer, Corey Scurlock, et al. Images in 
Cardiothoracic Surgery, Chronic Mitral Stenosis. 
Ann Thorac Surg 2010;89:e28. Doi: 10.1016/j.
athoracsur.2010.01.055

19. 	 Fann JI, Ingels Jr NB, Miller DG. Pathophysiology 
of mitral valve disease. In: Cohn LH & Edmunds 
LH Jr, editors. Cardiac surgery in the adult. New 
York: McGraw-Hill, 2003. p. 901–931.

20. 	 Gillinov AM, Cosgrove III DM. Mitral valve 
repair. In: Cohn LH & Edmunds LH, Jr, editors. 
Cardiac surgery in the adult. New York: McGraw-
Hill. 2003. p.933–949




