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INTRODUCTION 

Rheumatic heart disease remains the commonest heart 

disease in India with mitral stenosis being the most 

common lesion and is associated with significant 

maternal and perinatal mortality and morbidity.1,2 

Maternal mortality usually occurs in cases with New 

York Heart Association (NYHA) 3 and 4 and in presence 

of atrial fibrillation.3,4 The hemodynamic stress of 

pregnancy ,thromboembolism and atrial fibrillation can 

precipitate pulmonary edema and cardiogenic shock in 

patients with valvular heart disease especially mitral 

stenosis.2 In normal pregnancy, patient tolerate increased 

cardiac outcome as well as there is no pressure gradient 

across the normal valves.1 However in presence of a 
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stenotic valve like mitral stenosis, a gradient develops 

between left atrium and ventricle as per the severity of 

mitral stenosis.1,2 This results in increase in left atrial 

pressure, which in turn causes pulmonary edema, 

increase in pulmonary artery pressure, increased right 

ventricular pressure and ultimately right ventricular 

failure.5 It can also cause left heart failure and pulmonary 

edema.5-7 Mitral stenosis is identified according to the 

valve area; mild stenosis (valve area between <4 cm2 but 

>1.5cm2), moderate stenosis (valve area 1.5-1 cm2) 

severe <1 cm2.6,8 Severe mitral stenosis during pregnancy 

can cause cardiac failure necessitating prolonged period 

of bed rest, hospitalization and may even require surgery 

during pregnancy for intractable heart failure.9,10 In olden 

days closed or open mitral valve commissurotomy was 

performed during pregnancy with significant fetal 

mortality due to anaesthesia, thoracotomy and 

extracorporeal circulation during pregnancy.11,12 With the 

introduction of percutaneous balloon mitral valvuloplasty 

(PBMV) fetal loss rate has reduced significantly and was 

performed in the catherization laboratory under local 

anaesthesia by a trans septal, anterograde technique as 

described by Inoue et al in which right jugular vein for 

introduction of a Swan-Ganz catheter, left femoral artery 

for the introduction of a pigtail catheter and the right 

femoral vein for the dilation catheter were used.13 

A recent study by Kumar V et al from Kerala, India 

found percutaneous mitral valvotomy during pregnancy a 

safe procedure providing excellent symptomatic relief 

and hemodynamic improvement.14 They considered it a 

treatment of choice for management of pregnant women 

with severe mitral stenosis. Mishra et al and Singh et al 

from India also found percutaneous trans septal mitral 

commissurotomy in pregnant women with critical mitral 

stenosis as an effective and safe procedure.15,16 The 

present retrospective study was conducted to compare the 

maternal and perinatal outcome in women of rheumatic 

heart disease with valvular lesion to evaluate the efficacy 

of valvular surgery before or during pregnancy as 

compared to no surgery. 

METHODS 

It was a retrospective study on 113 pregnant women with 

rheumatic heart disease with valvular defects who 

delivered in our institute which is a tertiary referral centre 

with facilities of cardiac centre and cardiac surgery in 

previous 10 years from April 2007 to December 2016. 

Data was retrieved from hospital data base after approval 

from concerned authority for which ethical approval was 

not required.  Pregnant patients with congenital heart 

disease, cardiomyopathies and other cardiac disease were 

excluded. The women were divided into 3 Groups, Group 

1 had 58 (51.32%) women who had no surgery; Group 2 

had 24 (21.35%) who had percutaneous balloon mitral 

valvuloplasty (PBMV) during or before pregnancy and 

Group 3 had 31 patients (27.43%) who had valve 

replacement or valve repair surgery before pregnancy. All 

patients were regularly seen in obstetric antenatal clinic 

and in cardiac clinic. Investigations were performed as 

per protocol. Characteristics of the patients were noted 

including their age (range and mean), obstetric history, 

time since diagnosis from pregnancy, associated medical 

problem, New York Heart Association classification of 

all patients was noted at beginning and in all subsequent 

visits. All patients were followed up for any obstetric, 

cardiac or medical complication and need of medication. 

The women were educated to report in the event of any 

complication or deterioration in their cardiac status or 

symptoms of cardiac failure. Obstetric events and any 

obstetric complications were noted in all women on every 

visit. Mode of delivery, any instrumental delivery or 

caesarean section were noted in all the women. Fetal 

outcome was also noted in all the patients as regard to 

mean birth weight, any growth restriction, APGAR score, 

any still birth, congenital anomalies and neonatal 

complications.  

Statistical analysis 

Data analysis was carried out using statistical software 

STATA version 12.0. Continuous variables were tested 

for normality assumptions using appropriate statistical 

tests. For the variables that were approximately to normal 

distribution descriptive statistics such as mean, standard 

deviation and the range values were calculated. For non- 

normal data median values were compared. Comparison 

of two Group means were tested using student t 

independent test. Comparison of more than two Group 

means were tested using one-way ANOVA test. 

Categorical variables were expressed in terms of 

frequency and percent values. Frequency data by 

categories was compared using chi square test/Fischer 

exact test as appropriate. Two-sided probabilities P <0.05 

was considered for statistical significance.  

RESULTS 

A total of 113 patients with rheumatic heart disease with 

various cardiac lesions who delivered in our hospital in 

last 10 years were included in this retrospective study. 

The various types of cardiac lesions are shown in Table 

1.  

Table 1: Type of cardiac lesion in the patients. 

Cardiac condition No. Percentage (%) 

Rheumatic heart disease 113 100 

Type of lesion     

MS 70 61.94 

MS+MR 20 17.69 

MR 18 15.92 

AS 2 1.76 

AR 12 10.61 

PAH 7 6.19 

Multivalvular 24 21.23 
MS: Mitral Stenosis; MR: Mitral Regurgitation; AS: Aortic 

Stenosis; AR: Aortic Regurgitation; PAH: Pulmonary Artery 

Hypertension 



Yadav V et al. Int J Reprod Contracept Obstet Gynecol. 2018 Mar;7(3):1123-1129 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 7 · Issue 3    Page 1125 

Mitral stenosis was the commonest lesion seen alone in 

70 (61.94%) cases and with mitral regurgitation seen in 

20 (17.69%) cases. Mitral regurgitation alone was seen in 

18(15.92%) cases. Other lesions are shown in Table 1. 

The baseline characteristics of the patients in three 

Groups are shown in Table 2. There were 58 (51.31%) 

cases in Group 1 (non-operated cases), 24 (21.23%) cases 

in Group 2 (PBMV) and 31 (27.43%) cases in Group 3 

(post valve replacement). There was no significant 

difference in mean age, obstetric history, time since 

diagnosis from pregnancy, New York Heart Association 

(NYHA) classification and associated medical problems 

in the three Groups. Table 3 shows cardiac complications 

and need of cardiac medication in the 3 Groups. NYHA 

deterioration was significantly higher (24.1%) in Group 1 

(non-operated) as compared to Group 2 (12.3%) (post 

PBMV) (P = 0.008) and also as compared to Group 3 

(post valve replacement) (16.1%) (p = 0.004). However, 

there was no significant difference in Group 2 and Group 

3 in NYHA deterioration (p = 0.0424). There was no 

significant difference in other cardiac complications in 

the three Groups. There was significant increased need of 

cardiac medication digoxin in Group 1 (67.2%) as 

compared to Group 2 (24.6%) (p = 0.002) and Group 3 

(38.7%) (p = 0.002) but no difference in Group 2 and 

Group 3 (p >0.05).  

Need of anticoagulation therapy was significantly higher 

in Group 3 (post valve replacement) (54.8%) as 

compared to Group 1 (3.4%) (p <0.05) and Group 2 

(12.5%) (p <0.05) but no difference in Group 1 and 

Group 2 (p = 0.53). It was due to relative risk of 

thrombosis in mechanical valve replacement Group. 

 

Table 2: Baseline characteristics in the 3 groups. 

Outcome 

Group 1 Non-

operated No. (%)  

N = 58 (51.32) 

Group 2 Post 

PBMV No. (%)  

N = 24 (21.23) 

Group 3 Post valve 

replacement/repair  

No. (%) N = 31 (27.43) 

P value and 

significance 

Mean age  26.12±3.93  25.54±3.68  26.35±3.82 

P = 0.730 NS 
<18 0 0 0 

 18-35  55 (94.8) 24 (100) 30 (96.7) 

>35 3 (5.1) 0 1 (3.3) 

Obstetric history  
   

 P = 0.695 NS Primigravida  22 (37.9) 8 (33.3)  9 (29) 

Multigravida 36 (62) 16 (66.6) 22 (70.9) 

Time since diagnosis from pregnancy 

P = 0.05 NS 

<10 years 33(56.8) 22 (91.6) 18 (58) 

10-20 years 5 (8.6) 2 (8.3) 13 (41.9) 

>20 years 3 (5.1) 0 0 

During pregnancy 18 (31) 0 0 

NYHA class 
   

P = 0.145 NS 

NYHA 1 41 (70.6) 15 (62.5) 26 (83.8) 

NYHA 2 12 (20.6) 8 (33.3) 4 (12.9) 

NYHA 3 5 (8.6) 0 1 (3.2) 

NYHA 4 0 1 (4.1) 0 

Associated medical problems 
   

P >0.05 NS 

 

Chronic HTN 1 (1.7) 0 0 

Hypothyroid 4 (6.8) 0 1 (3.2) 

LRTI 2 (3.4) 1 (4.1) 0 

AKI 1 (1.7) 0 0 

CKD 1 (1.7) 0 0 

Seizure disorder 0 0 1 (3.2) 

KOCH’S 0 1 (4.1) 0 

CVA 2 (3.4) 0 0 

Hepatitis/HIV 1 (1.7) 2 (8.2) 1 (3.2) 
LRTI: Lower respiratory tract infection; URTI: Upper respiratory tract infection; AKI: Acute kidney injury; CVA: Cerebrovascular 

accident 

 

The obstetric events in the three Groups are shown in 

Table 4. There was no significant difference in various 

obstetric events in the three Groups. Mode of delivery is 

also shown in Table 4. Incidence of vaginal delivery, 

instrumental delivery and cesarean section rate was 

62.06%, 66.6% and 61.2%; 24.1%, 12.5% and 29%; 
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37.9%, 33.3% and 38.7% respectively in the three Groups 

and was not significantly different (p = 0.934). 

The fetal outcome in the three Groups is shown in Table 

5. The mean birth weight was 2481.63±471.67gm in 

Group 1, 2399.75±601.8 in Group 2 and 2291.06±700.16 

gm in Group 3 and was not significantly different 

(p=0.34) APGAR score of <8 was seen in 10.3%cases in 

Group 1, 16.4% cases in Group 2 and in 19.3% cases in 

Group 3 and was not significantly different (p=0.468). 

There was no significant difference in other 

complications like fetal growth restriction, 

hyperbilirubinemia, necrotizing enterocolitis, still birth, 

congenital anomalies in the three Groups. 

 

Table 3: Cardiac complications and need of cardiac medications in the 3 groups. 

Outcome 

Group 1 

Non-operated 

No. (%) 

N = 58 (51.32) 

Group 2 

Post PBMV 

No. (%) 

N = 24 (21.23) 

Group 3 

post valve replacement/ 

repair No. (%)  

N = 31 (27.43) 

P value and 

significance 

Cardiac complications         

Uneventful 44 (75.9) 11 (45.83) 24 (77.4) 

P=0.015 #; 

1 vs 2 p <0.05 Sig 

1 vs 3 p=0.016 Sig 

2 vs 3 p>0.05 NS 

Stuck valve 0 2 (8.33) 0  p>0.05 NS 

CCF 1 (1.7) 0 0 P>0.05 NS 

Arrythmia 0 1 (4.1) 0 P>0.05 NS 

Restenosis 0 1 (4.1) 0 P>0.05 NS 

NYHA deterioration 14 (24.1)   13 (12.3) 5 (16.1)  

P = 0.007#;1 vs 2 

p = 0.008 Sig 

1 vs 3 p = 0.004 Sig 

2 vs 3 p = 0.429 

NS 

AF 0 1 (4.1) 2 (6.4) P >0.05 NS 

Use of cardiac medication         

Digoxin 39 (67.2)  6 (24.6)  12 (38.7)  

P = 0.001#;1 vs 2 

p = 0.002 Sig 

1 vs 3 p<0.001 Sig 

2 vs 3 p>0.05 NS 

Diuretic 17 (29.3) 16 (66.6) 21 (67.6) 

1 vs 2 p>0.05 NS 

2 vs 3 p>0.05 NS 

1 vs 3 p>0.05 NS 

Beta blockers 18 (31) 7 (29.16) 6 (19.3) P >0.05 ns 

Anticoagulants 2 (3.4) 3 (12.5) 17 (54.8) 

P=0.001#;3 vs 1 p 

<0.05 Sig 

3 vs 2 p <0.05 Sig 

1 vs 2 p >0.05 NS 

Anti-hypertensive 9 (15.5) 0  1 (3.2) P >0.05 NS 
CCF: Congestive cardiac failure; NYHA: New York Heart Association; AF: Atrial Fibrillation; #: Comparison between three groups 

was done 

 

DISCUSSION 

Rheumatic heart disease with mitral stenosis is the 

commonest cardiac disease during pregnancy especially 

in developing countries like India.12,14 It can cause up to 

1% maternal mortality if left untreated depending on the 

functional class of the patient.14 Significant hemodynamic 

changes and rise in cardiac output adversely affects 

pregnancy causing heart failure during pregnancy, labor 

and in early puerperium.12.14 Medical management is tried 

first but may not alone provide adequate symptomatic 

relief or prevent an adverse outcome. In cases with 

NYHA class 3-4, balloon mitral valvotomy can be 

performed especially in second trimester with a success 

rate of 94-98%.14.15  

A recent study from Pakistan by Gulzare A et al observed 

mitral balloon valvuloplasty as a safe and effective 

procedure during pregnancy with no short or long term 

adverse effects on the mothers and children.17 
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The results of the present study demonstrate that if the 

cardiac condition is stable than surgery does not improve 

outcome. Infact in the present study, there was no 

significant difference in maternal outcome (obstetric and 

medical) in women of rheumatic heart disease with 

valvular lesion with no surgery as compared to mitral 

valvotomy or valvular surgery. There was however 

significant increased rate of NYHA class deterioration in 

unoperated patients (29.5%) as compared to mitral 

valvotomy (12.3%)and mitral valve replacement/repair 

surgery (16.1%). Similarly need of digoxin was 

significantly higher (67.2%) in non-operated cases as 

compared to mitral valvotomy (24.6%) (p = 0.002) and 

valve replacement or repair surgery (38.7%) (p <0.001). 

Anticoagulants were obviously given more often in valve 

replacement cases (54.8%) as compared to non-operated 

case (3.4%) (p<0.05) and mitral valvotomy (12.5%) 

(p<0.05). 

 

Table 4: Obstetrics events in the three groups. 

Outcome 

Group 1 

Non-operated 

No. (%) 

N = 58 (51.32) 

Group 2 

Post PBMV 

No. (%) 

N = 24 (21.23) 

Group 3 

Post valve 

replacement/repair 

No. (%) N = 31 (27.43) 

P value and  

Significance 

Obstetric events     

Anemia 9 (15.5) 1 (4.1) 3 (9.6) 

1 vs 2 p>0.0.05 NS 

2 vs 3 p>0.05 NS 

1 vs 3 p>0.05 NS 

Pre-eclampsia 4 (6.8) 0 0 

1 vs 2 p>0.05 NS 

2 vs 3 p>0.05 NS 

1 vs 3 p>0.05 NS 

Oligoamnios 2 (3.4) 0 3 (9.6) P>0.05 NS 

Gdm 5 (8.6) 2 (8.2) 1 (3.2) 

1 vs 2 p>0.05 NS 

2 vs 3 p>0.05 NS 

1 vs 3 p>0.05 NS 

Aph 0 0 2 (6.4) P>0.05 NS 

Prom 1 (1.7) 2 (8.2) 2 (6.4) P>0.05 NS 

Icp 3 (5.1) 2 (8.2) 2 (6.4) 

1 vs 2 p>0.05 NS 

2 vs 3 p>0.05 NS 

1 vs 3 p>0.05 NS 

Previous lscs 3 (5.1) 6 (25) 2 (6.4) 
P = 0.235 NS 

 

Post-partum 

complication 
0 1 (4.1) 1 (3.2) P = 0.934 NS 

Mode of delivery     

Vaginal 36 (62.06) 16 (66.6) 19 (61.2) 1 vs 2 p >0.05 NS 

Spontaneous 32 (55.1) 13 (54.1) 18 (58) 2 vs 3 p >0.05 NS 

Induced 4 (6.8) 3 (12.5) 1 (3.2) 1 vs 3 p >0.05 NS 

Use of forceps/ventouse 14 (24.1) 3 (12.5) 9 (29)  

LSCS 22 (37.9) 8 (33.3) 12 (38.7) 

P = 0.934 NS Elective 3 (5.1) 3 (12.5) 2 (6.4) 

Emergency 19 (32.7) 5 (20.8) 10 (32.2) 
GDM: Gestational diabetes mellitus; APH: Antepartum hemorrhage; ICP: Intrahepatic cholestasis of pregnancy; PROM: Premature 

rupture of membrane 

 

Various obstetric events like anemia, pre-eclampsia, 

oligoamnios, gestational diabetes, antepartum 

hemorrhage, intrahepatic cholestasis was similar in three 

groups.  

Similarly, the perinatal outcome was also similar in the 

three groups with no difference in mean birth weight, still 

birth rate, congenital malformation, low APGAR score 

and other neonatal complications. 

The incidence of vaginal delivery was also similar in the 

three Groups (62.06%, 66.6% and 61.2%). Similarly, 

incidence of instrumental delivery (24.1%, 12.5%and 

29%) was also similar in the three groups. Caesarean 

section rate was also not significantly different in the 
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three groups being 37.9% in non-operated Group,33.3% 

in mitral valvotomy group and 38.7% in valve 

replacement or repair group. 

The results of present study donor show any 

improvement in maternal or perinatal outcome with 

mitral valvotomy or valve replacement before surgery. 

 

Table 5: Fetal outcome in the three groups. 

Outcome 

Group 1 

Non-operated 

No. (%) 

N = 58 (51.32) 

Group 2 

Post PBMV 

No. (%) 

N = 24 (21.23) 

Group 3 

Post valve replacement/repair 

No. (%) 

N = 31 (27.43) 

P value and  

Significance 

Fetal outcome     

Mean birth weight 2481.63±471.47 2399.75±601.8  2291.06±700.16 P = 0.324 NS 

Fgr 3 (5.1) 4 (16.4) 1 (3.2) 

1 vs 2 p = 0.157 NS 

2 vs 3 p = 0.156 NS 

1 vs 3 p = 0.94 NS 

Lfd 0 0 0 P >0.05 NS 

Hyperbilirubinemia 1 (1.7) 0 0 P >0.05 NS 

Nec 1 (1.7) 0 0 P >0.05 NS 

Rop 1 (1.7) 0 0 P >0.05 NS 

Bpd 1 (1.7) 0 0 P >0.05 NS 

Apgar <8 6 (10.2) 4 (16.4) 6 (19.3) 

1 vs 2 p = 0.468 NS 

2 vs 3p>0.05 NS 

1 vs 3 p>0.05 NS 

Still birth 0 2 (8.2) 2 (6.4) P = 0.071 NS 

Congenital anomaly 3 (5.1) 2 (8.2) 1 (3.2) P = 0.739 NS 
FGR: Fetal growth restriction; LFD: Large for date; NEC: Necrotizing enterocolitis; ROP: Retinopathy of prematurity; BPD: 

Bronchopulmonary dysplasia 

 

However, it was a retrospective study and surgery was 

performed as per need of the patient. There was 

likelihood of surgery in more severe cases with critical 

valvular construction before pregnancy or during 

pregnancy. However, the comparison was not 

homogenous. The maternal and perinatal outcome might 

have been worse if surgery was not performed in these 

severe cases. 

The drawback of the study is that it is a retrospective 

analysis and that surgery was performed as per the need 

of the patient with more severe heart disease. 

To conclude cardiac disease in pregnancy is a high-risk 

pregnancy with high maternal and perinatal mortality and 

morbidity. There is need to have a good collaboration 

between obstetrician, cardiologist, anesthetist, 

paediatrician for better outcome. Such patients should be 

managed in tertiary referral centre with facility for 

cardiology and surgery for optimum outcome. Ideally all 

patients of severe cardiac disease should be optimally 

managed before pregnancy either by mitral valvotomy or 

by valve replacement for optimum outcome.18-20 

CONCLUSION 

Cardiac surgery before or during pregnancy did not 

significantly improve maternal or perinatal outcome. 

Only cardiac events and need of medication was reduced 

with surgery. Hence surgery should be performed 

judiciously in selected cases. 
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