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ABSTRACT 
Aim.  The aim of this study was to investigate current strategies in treatment of pregnant 
women suffering with mitral stenosis. Mitral stenosis is an obstruction of the pathway of the 
left ventricle flow at the mitral valve (MV) level as a result of the structural deformation of 
the MV apparatus, which prevents the necessary opening of the MV during the diastolic 
filling of the left ventricle. The most frequent lesion of valves in women with rheumatic heart 
disease (RHD) is MV. It remains the most common acquired valvular lesion in pregnant 
women and is one of the main causes of maternal death from cardiovascular diseases. 
According to the literature mitral stenosis (MS) is found in 75–90% of pregnant women with 
acquired heart defects. In addition, the incidence of fetal morbidity is positively correlated 
with the severity of MS: it increases from 14% in pregnant women with mild MS to 28% in 
people with moderate MS and 33% in women with severe mitral stenosis. The course of MS in 
pregnant women depends on the clinical manifestations, the degree of severity of heart 
failure, and the degree of rheumatic fever activity.  Conclusion. The advantages of minimally 
invasive techniques during pregnancy are theoretically undeniable. The choice of the optimal 
method of delivery, the assessment of the fetal state of the fetus and the methods for its 
correction are also fundamental. 
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INTRODUCTION 
 

Mitral stenosis is an obstruction of the pathway of the left ventricle (LV) flow at the mitral valve (MV) level as a 

result of the structural deformation of the mitral valve (MV) apparatus, which prevents the necessary opening 

of the MV during the diastolic filling of the left ventricle [1]. The most common cause of mitral stenosis (MS) is 

rheumatic carditis. Isolated MS is determined in 40% of patients with rheumatic heart disease, and a rheumatic 

history is present in approximately 60% of patients with pure MS [2-5]. The frequency of isolated MS in women 

and men is 2: 1 [4, 6]. 

India has the highest incidence of rheumatic heart disease in the South-East Asia Region, which accounts 

for about 40% of all cases of the disease in the world [7]. In the Republic of Uzbekistan, the prevalence of 

rheumatism among women aged 15-35 years living in Tashkent was 29.4%. The highest prevalence rates of 

rheumatic fever (RF) were found among women aged 15-19 years (39.8%). Primary morbidity was 0.6%, patients 

with newly diagnosed RF, including those with an already formed heart disease, 1.8% [8]. Cardiovascular 

diseases worsen the course of pregnancy from 1% to 3% in all pregnant women and is the cause of maternal 

mortality in 10-15% [9, 10]. Preterm birth in general in women with heart defects is observed in 16% of cases, and 

perinatal mortality in industrialized countries is 1% [11]. In low-income countries, rheumatic heart disease (RHD) 

accounts for approximately 90% of all cardiovascular diseases in pregnant women [9]. RHD is a disease of young 

people, and its effects are observed in women of reproductive age [12, 13]. For some women, the initial diagnosis 

is made in the antenatal or postpartum period, since women with RHD do not tolerate the effect of physiological 

changes of pregnancy on damaged heart valves, which leads to clinical decompensation [14, 15]. 

The most frequent lesion of valves in women with RHD is MV [16]. It remains the most common acquired 

valvular lesion in pregnant women and is one of the main causes of maternal death from cardiovascular 

diseases [17, 18]. Mitral stenosis is found in 75–90% of pregnant women with acquired heart defects. In addition, 
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the incidence of fetal morbidity is positively correlated with the severity of MS: it increases from 14% in 

pregnant women with mild MS to 28% in people with moderate MS and 33% in women with severe MS [19, 20]. 

Symptomatic mitral stenosis (MS) is associated with a higher risk of antenatal hospitalization and 

approximately 50% mortality, which is most common in the postpartum period [14]. During pregnancy, 

physiological hypervolemia creates an additional load on the heart [20, 21]. The amount of blood that must pass 

through the constricted mitral orifice increases. In relation to the increased volume of blood flow, the degree of 

narrowing of the mitral orifice is even more pronounced than before pregnancy [14, 21]. This explains the fact 

that the slightly pronounced so-called "silent stenosis" begin to appear only with the onset of pregnancy. 

According to many authors, the average degree of mitral stenosis during pregnancy can cause the same 

changes in hemodynamics as a high degree of stenosis in non-pregnant women [22]. The decompensation of 

cardiac activity that develops at the same time threatens not only the life of the mother, but also the fetus [21]. 

The course of MS in pregnant women depends on the clinical manifestations, the degree of severity of 

heart failure, and the degree of rheumatic fever activity. Factors determining the severity of MS in pregnant 

women [11] are: 1) AB area - openings less than 1.5 cm2; 2) pulmonary hypertension (pulmonary artery systolic 

pressure more than 40 mm Hg); 2) clinical signs of CH III FC (shortness of breath and tachycardia with little 

exertion, acrocyanosis, etc.); and 3) Atrial fibrillation - the threat of thromboembolic complications. 

According to Iris et al. [23]’s work, maternal mortality occurred in 1.9% of pregnant women, ≈ 50% with 

severe rheumatic mitral stenosis, and 23% with significant mitral regurgitation which was complicated by heart 

failure during pregnancy. Consultation before pregnancy and consideration of mitral valve surgery in 

individual patients is important to prevent these complications. 

In the absence of surgical treatment of MS before pregnancy, careful observation is recommended from 

the 3rd month of pregnancy and then on a monthly basis, including clinical and regular EchoCG [11, 24]. 

 

Cardiac complications during pregnancy: 

• Acute left ventricular failure in the form of cardiac asthma and pulmonary edema (may occur against the 

background of good health); 

• tachysystolic form of atrial fibrillation; 

• with the development of atrial fibrillation - thromboembolic complications in a large circle of blood 

circulation [11]. 

Pregnancy with rheumatic MS is complicated in most cases with preeclampsia, hypochromic anemia, 

threatened abortion and fetoplacental insufficiency [15]. Pregnancy can aggravate the severity of the underlying 

disease, contributing to the development of: thromboembolism (occurs more often with atrial fibrillation), right 

ventricular HF, the occurrence of pulmonary hypertension, the development of pulmonary edema (most often 

occurs at 26–34 weeks of pregnancy and during labor), rhythm and conduction disturbances (40–50 % of 

patients are associated with the formation of a blood clot in the left atrium), a sharp increase in pressure in the 

left atrium (it can lead to rupture of the bronchial vein and sudden pulmonary hemorrhage). Exacerbation of 

rheumatic fever is also possible. Critical periods of exacerbation of rheumatic fever correspond to the first 14 

weeks, 20–32 weeks of gestation and the postpartum period [25, 26, 27]. 

Diagnosis of a disease of the cardiovascular system during pregnancy presents certain difficulties 

associated with limiting diagnostic capabilities [27-29]. The most important diagnostic signs relate to the 

characteristics of the heart rate, the degree of increase and hypertrophy of the left atrium and both ventricles, 

the assessment of the severity of I and II heart sounds and the determination of the opening of the mitral valve, 

the prevalence of noise during systole and diastole, the magnitude and nature of amplification of this noise [30-

32]. In addition to electrophysiological, functional and ultrasound methods of research, to clarify the diagnosis 

and/or establish the extent of damage to the cardiovascular system in pregnant women, one has to resort to a 

number of examinations and treatments related to the use of X-ray irradiation [11, 33]. Among practicing 

cardiologists and obstetrician-gynecologists there is a perception of contraindications to the use of these 

diagnostic methods and treatment because of their negative effects on the fetus. The effects of irradiation 

depend on the irradiation dose and gestational age of the fetus at the time of irradiation. If possible, these 

techniques should be used after the period of the main completion of organogenesis (more12 weeks’ gestation). 

There is no evidence of an increase in the risk of fetal malformations, fetal growth retardation syndrome (GRS) 

or pregnancy loss with radiation doses of less than 50 mGy. The risk of fetal malformations increases with 

exposure to more than 100 mGy. 
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Table 1. Evaluation of the effects on the fetus and pregnant radiation doses during various medical procedures 

Technique 
Radiation 

Fetus  Mother 

Chest radiograph (straight and lateral) <0,01 mGr <0,01 mZv 0,1 mGr 0,1 mZv 

Computed tomography (CT) of the chest 0,3 mGr 0, mZv 7 mGr 7 mZv 

Coronary angiography 1,5 mGr 1,5 mZv 7 mGr 7 mZv 

Transluminal balloon angioplasty (TBA) or radiofrequency ablation 3 mGr 3 mGr 15 mGr 15 mZv 

 

During angiography in the absence of abdominal shielding, the radiation dose is 1.5 mGy, but due to the 

absorbing effect of the surrounding tissues, less than 20% of this dose falls on the fetus. The use of abdominal 

shielding in examinations and a reduction in exposure time minimize exposure dose [11]. The effect of drug 

therapy is higher, the greater the proportion of myocardial component in the development of chronic heart 

insufficiency. In severe valve dysfunction, timely treatment is the only effective treatment [34]. 

The possibility of therapy aimed at eliminating or weakening the etiological factor should be potentially 

considered in every patient with mitral disease: even with unconditional indications for surgery, etiotropic 

treatment will improve the patient’s condition by the time of surgery, reduce its risk and achieve greater effect 

from the operation, than in case of unjustified refusal of such treatment. Some conditions (for example, active 

myocarditis of rheumatic and other etiologies) may require the transfer of the operation to a later date, prior to 

the suppression of the activity of the process [35-37]. When determining the indications for surgery for mitral 

stenosis, one should always be guided by an individual assessment of the patient's condition. The scheme of 

state diagnosis can only serve as a guide. 

Today, surgical correction of mitral stenosis is the only way to effectively treat this disease [38]. However, 

traditional surgery is traumatic and can be accompanied by serious complications. The development of 

endovascular surgery has led to the emergence of a number of minimally invasive operations for valvular 

pathology. One of them is a catheter balloon mitral valvuloplasty (KBMV) [1]. The first operation to eliminate 

mitral stenosis was surgically performed by Souttar in 1925. The first mitral commissurotomy was performed 

in the early 1920s by Strjuk [39]. The introduction of instrumental mitral commissurotomy in clinical practice is 

associated with the names of Beiley, who in 1948 performed a series of similar interventions with good clinical 

results [31]. In Russia, the first such operation was performed by Bakulev in 1952 [39]. The first operation under 

conditions of cardiopulmonary bypass (cardiopulmonary bypass) in a pregnant woman was performed in 1959 

[31]. 

The first in clinical practice successful prosthetics of the mitral valve with a ball prosthesis in 1960 was 

carried out by Starr-Edwa. Close attention to the possibility of plastic surgery on the mitral valve and their 

widespread introduction into the practice of most cardiac surgery centers surgeons are obliged to A. 

Carpentier, whose fundamental work in this direction dates back to the 1970s [31]. Closed mitral 

commissurotomy is performed extremely rarely and most often for health reasons in pregnant women. 

Contraindications for closed mitral commissurotomy are left atrioventricular opening area greater than 1.5 

cm2, thrombosis of the left atrium, significant mitral regurgitation, bikomissuralnaya or heavy calcification, no 

commissural adhesions, concomitant severe aortic lesion and / or tricuspid valve concomitant atherosclerosis 

of the coronary arteries requiring surgical correction [32]. Maternal outcomes with balloon mitral valvuloplasty 

and open mitral commissurotomy (OMC) are the same, but fetal mortality is high at a ratio of 1: 8. Replacement 

MV should be carried out in severe cases; with severe cuspid calcifications and mural thrombosis, in which 

maternal mortality was 1–1.5% and fetal mortality 16–33% [40, 41]. Given all the above, the following indications 

can be formulated for the operation of mitral commissurotomy during pregnancy, taking into account the data 

of the clinic and instrumental methods of research [1]: 

1. The lack of clinical improvement from drug treatment of heart failure for 10-12 days (increased dyspnea, 

congestion in the lungs, rhythm disturbance of atrial fibrillation). 

2. Reduction of the heart rate and cardiovascular potential by more than 25% compared with the values of 

healthy pregnant women 

3. Reduction in the area of the mitral valve less than 1.5 cm2, reduction or complete disappearance of "" a "" 

- waves in the movement of the mitral valve, the appearance of a systolic closing of the pulmonary valve cusps 

(according to echocardiography). 

4. High pulmonary hypertension according to echocardiography and reopulmonography. 
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5. The presence of metabolic acidosis, respiratory alkalosis, reducing the partial tension of oxygen in the 

blood by 5-6% or more. 

6. Violation of the efficiency of pulmonary ventilation, inconsistency of ventilation to blood flow, a sharp 

violation of the minute respiratory volume and oxygen utilization rate, Increase in MOU by 180-200% and more, 

and KIO2 by 125% or less. Low tolerance threshold to physical activity (300 kgm / min or less). 

The best period for heart surgery is the period from 16 to 22 weeks of gestation, because a significant 

improvement in regional hemodynamics requires at least 60-70 days, and respiratory function is 80-90. In 

addition, during the operation during these periods of pregnancy, favorable conditions are created for the 

development of the fetus. Surgical elimination of stenosis at a later date, despite some improvement in central 

and organ hemodynamics, the function of external respiration, does not fully restore compensation for blood 

circulation, does not eliminate fetal hypoxia. Therefore, surgical treatment of stenosis in pregnancy 30 weeks or 

more should be considered as a necessary measure aimed at saving the patient's life [42]. 

There are contraindications that need to be remembered when deciding whether to conduct a mitral 

commissurotomy in pregnant women: 

1. The gestation period is less than 15 weeks (high probability of spontaneous abortion). 

2. The gestation period is over 30 weeks (lack of time to adapt the cardiovascular system of a pregnant 

woman to childbirth, high risk of thromboembolic complications). 

3. The patient is more than 30 years old, calcification and fibrous changes of heart valves, restenosis. 

4. The activity of the rheumatic process. 

After undergoing heart surgery during pregnancy, the general principles of pregnancy management in 

women with heart defects are applied to patients. In addition, if the operation is performed later than 30 weeks 

of pregnancy, careful monitoring of the hemostatic system is necessary, since during this period of pregnancy, 

mitral commissurotomy does not eliminate the possibility of severe thromboembolic complications [10, 43, 44]. 

The choice of mode of delivery is strictly individual, is directly dependent on the results of surgical 

correction of the defect, the gestational age at which the operation was performed and should be considered in 

combination with the presence or absence of obstetric pathology. The most appropriate is the method of 

delivery through the natural birth canal [45]. This is largely due to the peculiarity of the implementation of the 

MSC, when there is no direct visual control of surgical procedures. Following balloon coronary angioplasty, a 

method of endovascular treatment of valvular stenosis appeared - balloon valvuloplasty. At first it was used for 

congenital aortic stenosis and stenosis of the pulmonary valve, but now the indications have expanded 

significantly: balloon valvuloplasty is also used for acquired heart defects (mitral stenosis and aortic stenosis), 

not only rheumatic, but also caused by calcification of valves [46-49]. The use of the term “valvuloplasty” in the 

variant of percutaneous balloon performance is criticized, since this term is more specifically used in foreign 

surgical literature to describe surgical reconstructive interventions mainly in patients with mitral 

regurgitation [22, 50, 51]. Indeed, the method of balloon dilatation of the mitral valve more closely matches the 

term “balloon mitral commissurotomy” or “valvulotomy”. The term "balloon valvulotomy" has already become 

applicable in most clinics, so we use it in this article. 

Three potentially possible mechanisms underlie the therapeutic effect of balloon dilatation of the mitral 

valve: 1) separation of soldered commissures, 2) stretching of commissures, 3) rupture of calcifications. Since the 

basis of mitral stenosis in young patients is the soldering of the commissures, the gap in the stenotic zones is 

the main and extremely effective mechanism [44, 52]. The first results of introducing new technology into 

clinical practice revealed the advantages of the method, which include conducting an operation without 

thoracotomy, artificial lung ventilation, cardiopulmonary circulation, a short period of hospitalization and 

rehabilitation, low cost.  

The KBMV was proposed by the professor from Japan, Inoue K. in 1984. The original development of K. 

Inoue was proposed to perform atrial septostomy using a special balloon in the shape of a pillow. Subsequently, 

this technique was adapted for dilatation of mitral, aortic and pulmonary valves. The first publication reported 

on 6 patients, 5 of whom had dilatation of the mitral valve, was successful, with a decrease in the average 

pressure drop by 53% [53]. In 1985, Lock et al. [54] from the Children's Hospital in Boston performed mitral 

dilatation with a balloon designed for the pulmonary valve. The authors succeeded in increasing the area of the 

mitral orifice from 0.7 ± 0.3 to 1.3 ± 0.3 cm2 while simultaneously reducing the pressure drop by 54% [54]. Later, 

Al Zaibag et al. [55] developed a double balloon dilatation technique for the mitral valve. The results were very 

effective: the area of the mitral increased by more than 100%. In the modern version of the proposal, Palacios et 

al. [56] perform a balloon mitral valvuloplasty (BMV) with two cylinders introduced through a single 
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septostomy opening in the interatrial septum, which makes it possible to increase the area of the valve opening 

by 0.5 cm2 more than when using single-balloon technology. This is due either to a larger dilatation area with 

two cylinders, or to an elliptical shape that cylinders take, more accurately repeating the natural opening of the 

mitral valve. The creation of a special balloon surface also led to more efficient dilatation [55]. Large series of 

studies and long-term results of BMV began to be published only in the last 30 years as a whole, they confirm 

the first impression that BMV in some patients is practically an alternative to a closed mitral and open mitral 

commissurotomy [25, 47, 48, 57]. The prognostic evaluation system proposed by Wilkins et al. [58] is now widely 

used for this purpose [58, 59]. Each of the 4 parameters has 4 degrees of severity of the pathological process: the 

mobility of the valves, subvalvular adhesions, the thickness of the valves and the degree of calcification. In 

general, with an echo <8, a good balloon mitral valvuloplasty (BMV) result can be assumed, and with> 12 it is 

unsatisfactory. In the author's version, this evaluation system was confirmed quite convincingly [59, 60], 

although other researchers do not note such a good correlation [61]. 

The average time for restenosis after a closed mitral commissurotomy is, according to some authors, about 

5 years, after an open commissurotomy - 8 years [40, 62, 63]. If restenoses develop similarly after BMV and 

surgical intervention, then early restenoses should be characteristic of patients with initially poor indicators 

[52]. In fact, the term “restenosis” as applied to such patients is erroneous, more often it is simply the absence of 

the effect of primary dilatation. It is clear that the restenosis process after BMV does not have any specific 

physiological or anatomical features that distinguish it from coronary restenosis after angioplasty or aortic 

valvuloplasty [49]. The mechanism of restenosis, of course, includes a return to the outcome of the stretched 

valve components, fibrosis and calcification of the commissure and cusps zones. BMV can be performed in 

patients with restenosis after surgical interventions [51]. 

Immediate and early postoperative results were studied in patients who underwent BMV and closed or 

open commissurotomy [62, 64]. According to hemodynamic parameters, the numbers of complications by 

functional class after treatment in 48 of 49 patients, the results were almost identical [65]. These data were 

obtained in 2 randomized groups of patients in India. The echo forecast was within 7 and the results were quite 

predictable. Zerzina et al. [66] reported better BMV results compared to closed commissurotomy. However, the 

authors considered only the short term after the operation, used a thermodilution technique for assessing 

cardiac output (reassessing results for patients after BMV due to possible shunting of blood from left to right 

through a septostomy hole) and performed stress tests, which worsened the results in patients with recent 

thoracotomy. 

 

CONCLUSION 
 

The advantages of minimally invasive techniques during pregnancy are theoretically undeniable. However, the 

MSCM has not yet received widespread distribution, since opinions on the indications for the MCCM and its 

effectiveness, the frequency of complications are quite contradictory [49]. The occurrence of complications in 

KBMV is recorded in 4.7-7.8% of patients [21]. Comparison of the catheter BMV and the closed mitral 

commissuretomy showed the same effectiveness of these methods [20]. Therefore, due to its high efficiency and 

greater safety, this X-ray surgery has been widely used in the past decade. Several major centers from Europe, 

Asia and Latin America published the results of successful use of catheter balloon mitral valvuloplasty in 

pregnant women with severe mitral stenosis [23, 38, 43, 67]. For a total of seventy-one x-ray surgical operation 

on the mitral valve in pregnant women described in the literature by 2002, only five fetal deaths associated with 

this intervention were noted [57]. And although all the authors unanimously agree that the X-ray surgical 

operation is highly efficient and less traumatic for materi, the remote effect of radiation on the fetus still 

requires its study [19, 24, 68]. Potentially, X-ray exposure during fluoroscopy may be dangerous for the unborn 

child. The fetus receives most of the X-ray radiation in scattered rays. During the catheter balloon mitral 

valvuloplasty, the total radiation dose can be estimated on average as 0.2 Rad. This is regarded as a rather 

insignificant, non-damaging dose. However, in the event of the need for multiple X-ray studies or the use of 

therapeutic sessions of radiation therapy, when the total X-ray exposure is reached in 10 rad and more, abortion 

is shown. Therefore, in all publications on X-ray surgical correction of mitral stenosis in pregnant women, the 

authors point out the need for this procedure after 20 weeks of gestation, when the development of the fetal 

organs and systems has been completed, the placenta is fully formed. In this case, everyone points to the need 

to minimize the time of fluoroscopy and the use of protective screens in the patient's small pelvis area. The 

authors of the above studies are unanimous in the opinion that for the fetus the risk of catheter balloon mitral 
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valvuloplasty is much lower than the risk of surgical methods for correcting the defect and therapeutic 

management of a pregnant woman suffering from mitral stenosis [68]. 

Some researchers, for example, Gulraze et al. [69] provide long-term follow-up data not exceeding 

seventeen years for children born to patients who have undergone catheter balloon mitral valvulolotomy during 

pregnancy. All children had normal physical development and the absence of clinically significant anomalies. 

Conducting MSCM in these patients is one of the most time-consuming X-ray surgical interventions on the 

heart for a variety of reasons. Especially the hemodynamics characteristic of pregnancy aggravate cardiac 

abnormalities caused by impaired blood flow through the stenotic mitral orifice. The risk of developing acute 

heart failure and pulmonary edema during the preparation and conduct of the operation leaves its mark on the 

catheter balloon valvuloplasty technique in pregnant women [46, 51, 70-72]. Despite the existence of scientific 

work by domestic scientists in this field, the KBMV in pregnant women in the modern scheme of surgical 

treatment of mitral stenosis in cardiac surgery hospitals has not found wide application. 

Also, despite certain successes achieved in recent years in the tactics of conducting pregnancy and 

childbirth in patients with heart defects, this problem still remains relevant. These include: the possibility, 

indications, timing of mitral commissurotomy during pregnancy, the size of the MO after a BMW, optimal 

methods for controlling central and intracardiac hemodynamics, fetal survival in such a cohort of pregnant 

women. The choice of the optimal method of delivery, the assessment of the fetal state of the fetus and the 

methods for its correction are also fundamental. 

 
DECLARATIONS 
 

Acknowledgements 
Republican Specialized Sientific-Practical Medical Center of Surgery named after acad.V.Vakhidov. 

Tashkent. Uzbekistan. 
 

Authors’ contributions  
Both authors contributed equally to this review. 

 

Competing interests  
The authors declare that they have no competing interests. 

 
REFERENCES 

 
1. Clinical guidelines for the diagnosis and treatment of mitral stenosis of the Association of Cardiovascular Surgeons of Russia, The All-

Russian Scientific Society of Cardiology and the Russian Scientific Society of X-ray Endovascular Surgeons and Interventional 
Radiologists [Klinicheskie rekomendacii po diagnostike i lecheniju mitral'nogo stenoza Associacii serdechno-sosudistyh hirurgov 
Rossii, Vserossijskogo nauchnogo obshhestva kardiologov i Rossijskogo nauchnogo obshhestva rentgenjendovaskuljarnyh hirurgov i 
intervencionnyh radiologov], 2016, S- 5, 13. 

2. Ranjan R, Pressman GS. Aetiology and epidemiology of mitral stenosis. E-Journal of Cardiology Practice. 2018; 16:14. Article link ; 
Google Scholar 

3. Holmes K, Gibbison B, Vohra HA. Mitral valve and mitral valve disease. Bja Education. 2017 Jan 1; 17(1):1-9. 
https://doi.org/10.1093/bjaed/mkw032  

4. Ladha S, Kapoor PM. Challenges in multivalvular heart disease: Indian scenario. Journal of Cardiac Critical Care TSS. 2017 
Aug;1(01):015-20. DOI: https://doi.org/10.1055/s-0037-1604171  

5. Alessandro S. Mitral valve stenosis: epidemiology and causes in elderly patients. European Society of Cardiology, E-Journal of 
Cardiology Practice, 2018; 16: 17-11.  Google Scholar ; Article link 

6. Iung B, Vahanian A. Epidemiology of acquired valvular heart disease. Canadian Journal of Cardiology. 2014 Sep 1; 30(9):962-70. 
https://doi.org/10.1016/j.cjca.2014.03.022  

7. Esteves C.A. Percutaneous mitral valvotomy via balloon catheter in pregnant patients with rheumatic mitral stenosis: Immediate 
results and late follow-up. Doctoral dissertation, Sao Paulo, 2002. [Esteves CA. Valvotomia mitral percutânea por cateter-balão em 
pacientes grávidas portadoras de estenose mitral reumática: resultados imediatos e seguimento tardio. São Paulo: Faculdade de 
Medicina, Universidade de São Paulo. 2002]. World Health Organization Executive Committee, Hundred and forty-first session, item 
b.2 of the provisional agenda. Rheumatic heart disease. Secretariat report. EV 141/4, 1 maja 2017g. 
https://www.teses.usp.br/teses/disponiveis/5/5131/tde-20082007-092436/publico/mitral  ; Google Scholar 

8. Mamanazarova DK, Iskandarova SD. Prevalence of rheumatic fever in women of fertile age living in Tashkent. Ukrainian 
Rheumatological Journal, 1 (3): 68-70. [Rasprostranjonnost' revmaticheskoj lihoradki u zhenshhin fertil'nogo vozrasta, prozhivajushhih 
v Tashkente]. Ukrainskij Revmatologicheskij Zhurnal, 2001; 1 (3): 68-70.  

9. Nanna M, Stergiopoulos K. Pregnancy complicated by valvular heart disease: an update. J Am Heart Assoc. 2014 Jun 5; 3(3):e000712. 
https://doi.org/10.1161/jaha.113.000712 ; PMID: 24904015; PMCID: PMC4309052  

10. Khanom M, Hossain A. Valvular heart disease in pregnancy: A review. Journal of Indian College of Cardiology: 2015 Sep 1; 5(3): 177-182.  
https://doi.org/10.1016/j.jicc.2015.05.005  

11. Mravjan SR, Petruhin VA, Fedorova SI, Pronina VP. Heart disease in pregnant women - M.: GEOTAR - Media, 2014; 43-46: 142-144. 

http://www.jlsb.science-line.com/
https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Aetiology-and-epidemiology-of-mitral-stenosis
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Ranjan+Rupesh%2C+Pressman+GS.+Aetiology+and+epidemiology+of+mitral+stenosis.+European+Society+of+Cardiology%2C+E-Journal+of+Cardiology+Practice%2C+2018%3B+16%3A+14-13.+&btnG=
https://doi.org/10.1093/bjaed/mkw032
https://doi.org/10.1055/s-0037-1604171
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Alessandro+S.+2018.+Mitral+valve+stenosis%3A+epidemiology+and+causes+in+elderly+patients.+European+Society+of+Cardiology%2C+E-Journal+of+Cardiology+Practice%2C+16%3A+17-11.+&btnG=
https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Mitral-valve-stenosis-epidemiology-and-causes-in-elderly-patients?twitter
https://doi.org/10.1016/j.cjca.2014.03.022
https://www.teses.usp.br/teses/disponiveis/5/5131/tde-20082007-092436/publico/mitral
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Esteves+C.A.+Valvotomia+mitral+percutnea+por+cateter-balo+em+pacientes+gravidas+portadoras+de+estenose+mitral+reumatica%3A+Resultados+imediatos+e+seguimento+tardio.+%D0%94%D0%BE%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F+%D0%B4%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%2C+Sao+Paulo%2C+2002.+++&btnG=
https://doi.org/10.1161/jaha.113.000712
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4309052/
https://doi.org/10.1016/j.jicc.2015.05.005


To cite this paper: Zufarov MM and Abdullaeva MA. Transluminal balloon valvotomy in the surgical treatment of mitral stenosis in pregnant women: a review. 
J. Life Sci. Biomed. 2019. 9(1): 26-33; www.jlsb.science-line.com   

12. Carapetis JR, Beaton A, Cunningham MW, Guilherme L, Karthikeyan G, Mayosi BM, Sable C, Steer A, Wilson N, Wyber R, Zuhlke L. 
2016. Acute rheumatic fever and rheumatic heart disease. Nature Reviews Disease Primers. 2: 15084. PMID: 27188830; PMCID: 
PMC5810582; https://doi.org/10.1038/nrdp.2015.84  

13. Zuhlke L, Engel ME, Karthikeyan G, Rangarajan S, Mackie P, Cupido B, Mauff K, Islam S, Joachim A, Daniels R, Francis V, Ogendo S, 
Gitura B, Mondo C, Okello E, Lwabi P, Al-Kebsi MM. et al. Characteristics, complications, and gaps in evidence based interventions in 
rheumatic heart disease: the global rheumatic heart disease registry (the REMEDY study). Eur. Heart J., 2015. 36: 1115-22a. 
https://doi.org/10.1093/eurheartj/ehu449  

14. Diao M, Kane A, Ndiaye MB, Mbayae A, Bodian M, Dia MM, Sarr M, Kane A, Monseruez J-J, Ba SA. Pregnancy in women with heart 
disease in sub-Sahara Africa. Arch Cardiovasc Dis., 2011, 104 (6-7): 370-4. https://doi.org/10.1016/j.acvd.2011.04.001  

15. Asaph Z, Munyaradzi N, Annie F, Fungisai NH, Mugove GM. 2017. Rheumatic heart disease in pregnancy: a report of 2 cases. Pan 
African Medical Journal. 28:298. https://doi.org/10.11604/pamj.2017.28.298.14159  

16. Lin JH, Ling WW, Liang AJ. Pregnancy outcome in women with rheumatic heart disease. Zhonghua fu chan ke za zhi. 2007 May 1; 
42(5):315-9. https://europepmc.org/article/med/17673043  

17. Kannan M., Vijayanand G. Mitral stenosis and pregnancy: current concepts in anaesthetic practice. Indian Journal of Anaesthesia, 
2010. 54(5): 439-443. https://doi.org/10.4103/0019-5049.71043  

18. Dhivya Sethuraman, Nirmala Ramachandran, SAP Noorjahan, Vijay Kanna. Maternal and fetal outcomes in rheumatic heart disease in 
pregnancy. International Journal of Research in Medical Sciences. 2014. 2(4): 1632-1637. https://doi.org/10.5455/2320-
6012.ijrms20141172  

19. Demir Serafettin, Bozkurt Abdi, Akpinar O, Buyukkurt S., Akkus O., Demir A., Kemal Avsar M., Seydaoglu G., Acarturk E. The effect of 
mitral stenosis on maternal and fetal outcome in pregnancy. J. Clin. Exp. Cardiology, 2013. 4(3): 1-5.  

20. Divanovic B. 2017. Complications of mitral stenosis in pregnancy. Review. Cardiovasc Investig. 1(1): 4. Google Scholar 

21. Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP, Guyton RA, O'Gara PT, Ruiz CE, Skubas NJ, Sorajja P, Sundt TM, Thomas 
JD. 2014. American College of Cardiology/American Heart Association Task Force on Practice Guidelines. 2014 AHA/ACC guideline for 
the management of patients with valvular heart disease: executive summary: a report of the American College of Cardiology/American 
Heart Association Task Force on Practice Guidelines. J. Am. Coll. Cardiol. 2014 Jun 10; 63(22):2438-88. 
https://doi.org/10.1161/CIR.0000000000000031  

22. Najih H, Arous S, Laarje A, Baghdadi D, Benouna MG, Azzouz L, Habbal R. Discordance between mitral valve area (MVA) and pressure 
gradient in patients with mitral valve stenosis: mean transmitral valve gradient is a severity index or a tolerance index of severity of 
mitrales valve stenosis? Pan Afr Med J., 2016 Oct 6; 2016. 25: 75. https://doi.org/10.11604/pamj.2016.25.75.8797  

23. Iris M. van Hagen, Sara A. Thorne, Nasser Taha, Ghada Youssef, Amro Elnagar, Harald Gabriel, Yahia EIRakshy, Bernard Iung, Mark R. 
Johnson, Roger Hall, Jolien W. Roos-Hesselink. Pregnancy outcomes in women with rheumatic mitral valve disease results from the 
registry of pregnancy and cardiac disease. Circulation. 2018; 137:806-816. https://doi.org/10.1161/CIRCULATIONAHA.117.032561  

24. Wunderlich NC, Beigel R, Siegel RJ. Management of mitral stenosis using 2D and 3D echo-Doppler imaging. JACC Cardiovasc Imaging. 
2013; 6:1191-205. https://doi.org/10.1016/j.jcmg.2013.07.008  

25. Perloff JK. Pregnancy and cardiovascular disease. E. Brauwald (ED), heart Disease. A textbook of cardiovascular Medicine (9th ed.) 2014, 
pp. 1843-1864. [Google Scholar] 

26. Glotova OV. Optimizacija akusherskoj taktiki u bol'nyh s mitral'nym porokam serdca: Avtoref. diss. … kand. med.nauk. - M.,. 2005. - 25 
s. 

27. Sermanizova GK. Strukturno-funkcional'naja harakteristika kardiogemodinamiki u beremennyh s porokami serdca. Dissertacija na 
soiskanie uchenoj stepeni doktora filosofii. Astana, 2014. S.- 22. 

28. Strjuk R.I. 2010. Zabolevanija serdechno-sosudistoj sistemy i beremennost'. Rukovodstvo dlja rachej. - M.: GJeOTAR - Media,; S: 92, 209. 

29. Okli S, Uornes K.A. Zabolevanija serdca u beremennyh. Perevod s anglijskogo pod redakciej d.m.n., prof. Ju.M. Pozdnjakova, d.m.n., prof 
L.E. Murashko. Moskva BINOM, 2010. S.-101-103. 

30. Muhin NA, Moiseev BC. Propedevtika vnutrennih boleznej: 3-e izd., dop. - M. : GJeOTAR-Media, 768; 2004. 

31. Dzemeshkevich SL, Stivenson LU. Bolezni mitral'nogo klapana. Funkcija, diagnostika, lechenie. - 2-e izd., dop. - M. : GJeOTAR-Media, 
2015. - 352 s 

32. Storozhakov GI, Gendlin GE, Miller OA. Bolezni klapanov serdca. - M.: Praktika, 2015; S. - 11, 115, 144-145, 174. 

33. Sosnova EA, Berishvili MV. Beremennost' i rody u bol'nyh s porokami serdca. Arhiv Akusherstva i Ginekologii im. V.F. Snegireva, № 4, 
2015, S. 4-9. 

34. Falk V, Baumgartner H, Bax JJ, De Bonis M, Hamm Ch, Holm PJ, Iung B, Lancellotti P, Lansac E, Rodriguez Muñoz D, Rosenhek R, 
Sjögren J, Tornos Mas P, Vahanian A, Walther T, Wendler O, Windecker S, Zamorano JL. ESC/EACTS Guidelines for the Management 
of valvular heart disease. European Journal of Cardio-Thoracic Surgery, Volume 52, Issue 4, 1 October 2017, Pages 616-664. 
https://doi.org/10.5603/KP.2018.0013 

35. Blauwet LA, Cooper LT. Myocarditis.Prog Cardiovasc Dis. 2010 Jan-Feb; 52(4):274-88. https://doi.org/10.1016/j.pcad.2009.11.006   

36. Özyiğit T, Ünal Z, Özben B. Successful intravenous immunoglobulin therapy in a case of acute fulminant myocarditis. Turk Kardiyoloji 
Dernegi arsivi: Turk Kardiyoloji Derneginin yayin organidir. 2011 Jan 1; 39(1):59-63. Google Scholar 

37. Ioana Pasca, Patricia Dang, Gaurav Tyagi, Ramdas G. Pai, Loma Linda. 2016. Survival in patients with degenerative mitral stenosis: 
results from a large retrospective Cohort Study. Journal of the American Society of Echocardiography, May 2016; 29 (5): 461-469. 
https://doi.org/10.1016/j.echo.2015.12.012  

38. Luc A. Pierard and Alec Vahanian. 2015. The year in cardiology 2014: valvular heart disease. European Heart Journal, 36, 416-420. 
https://doi.org/10.1093/eurheartj/ehu502  

39. Strjuk RI. 2010. Zabolevanija serdechno-sosudistoj sistemy i beremennost'. Rukovodstvo dlja rachej. - M.: GJeOTAR - Media, 2010; S. - 
92, 209. 

40. Boulemden A, Malin GL, Wallace SVF, Mahmoud A, Smith WHT, Szafranek A.A. Mechanical Mitral Valve Replacement during the 2nd 
Trimester of Pregnancy. Tex Heart Inst J. 2018 Feb; 45(1): 31-34. https://doi.org/10.14503/THIJ-16-6144  

41. Yildirim E, Chelik M, Akpak YK. 2015. Mitral stenosis and pregnancy. Open Science Journal of Clinical Medicine. 3(6): 220-223. 

42. Mustafa B, Armia M, Mansour YK, Ahmed MA. Pregnancy outcome in rheumatic mitral stenosis patients with and without surgical 
correction: a prospective cohort study. Bahloul M et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jun; 6(6): 2342-2346.  
https://doi.org/10.18203/2320-1770.ijrcog20172309  

43. Norrad R.S., Salehian O. Management of severe mitral stenosis during pregnancy. Circulation 2011; 124: 2756-60. 
https://doi.org/10.1161/CIRCULATIONAHA.111.030601  

http://www.jlsb.science-line.com/
https://pubmed.ncbi.nlm.nih.gov/27188830/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5810582/
https://doi.org/10.1038/nrdp.2015.84
https://doi.org/10.1093/eurheartj/ehu449
https://doi.org/10.1016/j.acvd.2011.04.001
https://doi.org/10.11604/pamj.2017.28.298.14159
https://europepmc.org/article/med/17673043
https://doi.org/10.4103/0019-5049.71043
https://doi.org/10.5455/2320-6012.ijrms20141172
https://doi.org/10.5455/2320-6012.ijrms20141172
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Divanovic+B.+2017.+Complications+of+mitral+stenosis+in+pregnancy.+Review.+Cardiovasc+Investig.+1%281%29%3A+4&btnG=
https://doi.org/10.1161/CIR.0000000000000031
https://doi.org/10.11604/pamj.2016.25.75.8797
https://doi.org/10.1161/CIRCULATIONAHA.117.032561
https://doi.org/10.1016/j.jcmg.2013.07.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pregnancy+and+cardiovascular+disease.++Perloff+JK&btnG=
https://doi.org/10.5603/KP.2018.0013
https://doi.org/10.1016/j.pcad.2009.11.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ozyigit+T.+2011.+Successful+intravenous+immunoglobulin+therapy+in+a+case+of+acute+fulminant+myocarditis.+Turk+Kardiyoloji+Dernegi+Arsivi%2C+2011%3B+39%281%29%3A59-63.&btnG=
https://doi.org/10.1016/j.echo.2015.12.012
https://doi.org/10.1093/eurheartj/ehu502
https://doi.org/10.14503/THIJ-16-6144
https://doi.org/10.18203/2320-1770.ijrcog20172309
https://doi.org/10.1161/CIRCULATIONAHA.111.030601


To cite this paper: Zufarov MM and Abdullaeva MA. Transluminal balloon valvotomy in the surgical treatment of mitral stenosis in pregnant women: a review. 
J. Life Sci. Biomed. 2019. 9(1): 26-33; www.jlsb.science-line.com   

44. Karen KS, Otto CM. Pregnancy in women with valvular heart disease. Heart. 2007 May; 93(5): 552-558. 
https://doi.org/10.1136/hrt.2005.067975  

45. Izd-vo NCSSHim. A. N. Bakuleva RAMN. Clinical practice guidelines for the management, diagnosis and treatment of valvular heart 
disease. Edited by the Association of Cardiovascular Surgeons of Russia and the All-Russian Scientific Society of Cardiology 
[Klinicheskie rekomendacii po vedeniju, diagnostike i lecheniju klapannyh porokov serdca. Pod redakciej Associacii serdechno-
sosudistyh hirurgov Rossii i Vserossijskogo nauchnogo obshhestva kardiologov]. M.: 2009. 356 s. 

46. Bo Yang, Donald S. Likosky, Steven F. Bolling. Mitral stenosis with pulmonary hypertension: We should operate early. The Journal of 
Thoracic and Cardiovascular Surgery. May 2017, 153(5): 1082-1083. https://doi.org/10.1016/j.jtcvs.2016.09.017  

47. Simon M, Erik B, Vincent B, Patrick S, Dominique F, Jean-Yves T, Olivier L, Bertrand C. Mitral annular calcium and mitral stenosis 
determined by multidetector computed tomography in patients referred for aortic stenosis. The American Journal of Cardiology 2016; 
118: 1251-1257. https://doi.org/10.1016/j.amjcard.2016.07.044  

48. Eid Fawzy M. Mitral balloon valvuloplasty. J. Saudi Heart Assoc., 2010. 22(3): 125-132. https://doi.org/10.1016/j.jsha.2010.04.013  

49. Singh V, Patel NJ, Badheka AO et al. Comparison of outcomes of balloon aortic valvuloplasty plus percutaneous coronary intervention 
versus percutaneous aortic balloon valvuloplasty alone during the same hospitalization in the United States. Am J Cardiol 2015; 
115:480-6. https://doi.org/10.1016/j.amjcard.2014.11.032  

50. Timm Ubben, Christian Frerker, Karl-Heinz Kuck, Tobias Schmidt. Successful balloon valvuloplasty of rheumatic mitral valve stenosis 
in a pregnant patient without fluoroscopy: a case report. European Heart Journal - Case Reports, 2018. 2(2): 1-5. 
https://doi.org/10.1093/ehjcr/yty058 

51. Lu LX, Hong L, Fang J, and Chen LL. 2016. Effectiveness of percutaneous balloon mitral valvuloplasty for rheumatic mitral stenosis 
with mild to severe mitral regurgitation. Biomed Research International, 3298343. https://doi.org/10.1155/2016/3298343  

52. Vahanian A, Alfieri O, Andreotti F, Antunes MJ, Baron-Esquivias G, Baumgartner H, et al. Guidelines on the management of valvular 
heart disease (2012). Eur. Heart J., 2012. 33: 2451-96.  

53. Inoue K, Owaki T, Nakamura T, Kitamura F, Miyamoto N. Clinical application of transvenous mitral commissurotomy by a new balloon 
catheter. The Journal of thoracic and cardiovascular surgery. 1984. 87 (3): 394-402. https://doi.org/10.1016/S0022-5223(19)37390-8  

54. Lock J E, Khalilullah M, Shrivastava S, Bahl V, Keane J F. Percutaneous catheter commissurotomy in rheumatic mitral stenosis. N Engl. 
J Med., 1985. 313: 1515-1518. https://doi.org/10.1056/NEJM198512123132405  

55. Al Zaibag M, Ribeiro PA, Al Kasab S, Al Fagih MR. Percutaneous double-balloon mitral valvotomy for rheumatic mitral -valve stenosis. 
Lancet, 1986. 1 (8484): 757-761. https://doi.org/10.1016/S0140-6736(86)91780-0  

56. Palacios I., Block PC, Brandi S, Blanco P, Casal H, Pulido J I, Munoz S, D'Empaire G, Ortega MA, Jacobs M, Vlahakes G. Percutaneous 
balloon valvotomy for patients with severe mitral stenosis. Circulation. 1987. 75: 778-784. https://doi.org/10.1161/01.CIR.75.4.778  

57. Pieper PG, Hoendermis ES, and Drijver YN. Cardiac surgery and percutaneous intervention in pregnant women with heart disease. 
Neth Heart J., 2012. 20: 125-128. https://doi.org/10.1007/s12471-012-0244-3  

58. Wilkins GT, Weyman AE, Abascal VM, Block PC, Palacios IF. Percutaneous balloon dilatation of the mitral valve: an analysis of 
echocardiographic variables related to outcome and the mechanism of dilatation. Heart. 1988 Oct 1; 60(4):299-308. 
http://dx.doi.org/10.1136/hrt.60.4.299  

59. Omran AS, Arifi AA, and Mohamed AA. Echocardiography in mitral stenosis. J. Saudi Heart Assoc. 2011. 23 (1): 51-58. 
https://doi.org/10.1016/j.jsha.2010.07.007  

60. Sobrino A, Basmadjian AJ, Ducharme A, Ibrahim R, Mercier LA, Pelletier GB, Marcotte F, Garceau P, Burelle D, O’Meara E, Dore A. 
Multiplanar transesophageal echocardiography for the evaluation and percutaneous management of ostium secundum atrial septal 
defects in the adult. Archivos de cardiología de México. 2012 Mar; 82(1):37-47. http://www.scielo.org.mx/scielo.php?pid=S1405-
99402012000100007&script=sci_arttext&tlng=en  

61. Zeng X, Tan T.C., Dudzinski D.M., Hung J. Echocardiography of the mitral valve. Prog. Cardiovasc. Dis. 2014. 57: 55 - 73. 
https://doi.org/10.1016/j.pcad.2014.05.010  

62. Aithoussa M, Atmani N, Abetti A, Bamous M, Abdou A, Moutakiallah Y, Seghrouchni A, Nya F, Bellouize S, Drissi M, Asfalou I, Boulahya 
A. Mitral Valve commissurotomy: which one between the three techniques gives a better long-team outcome? World Journal of 
cardiovascular diseases, 2017. 7: 37-45. https://doi.org/10.4236/wjcd.2017.72004  

63. Aslanabadi N, Golmohammadi A, Sohrabi B, Kazemi B. Repeat percutaneous balloon mitral valvotomy vs. mitral valve replacement in 
patients with restenosis after previous balloon mitral valvotomy and unfavorable valve characteristics. Clin. Cardiol. 2011. 34: 401-6. 
https://doi.org/10.1002/clc.20902   

64. Barth, W.H. Jr. Cardiac surgery in pregnancy. Clin. Obstet. Gynecol. 2009. 52: 630-646. https://doi.org/10.1097/GRF.0b013e3181bed9b5  

65. Desabandhu Vinayakumar G V. Vinod, Madhavan S, Narayanan Krishnan M. Maternal and fetal outcomes in pregnant women 
undergoing balloon mitral valvotomy for rheumatic mitral stenosis. Indian Heart Journal, 2016. 68 (6): 780-782. 
https://doi.org/10.1016/j.ihj.2016.04.017   

66. Rahman Z, Nuruzzaman M, Ahsan N, Sultana A, Hoque R, Hossain A. Closed mitral comissurotomy (CMC) at Bangabandhu Sheikh 
Mujib Medical University - outcome study. University Heart Journal, 2010. 6(2): 78-81. https://doi.org/10.3329/uhj.v6i2.7249  

67. Sharma JB, Yadav V, Mishra S, Kriplani A, Bhatla N, Kachhawa G, Kumari R, Toshayan V. Comparative study on maternal and fetal 
outcome in pregnant women with rheumatic heart disease and severe mitral stenosis undergoing percutaneous balloon mitral 
valvotomy before or during pregnancy. Indian Heart Journal, 2018. 70 (5): 685-689. https://doi.org/10.1016/j.ihj.2018.01.018  

68. Singh Y, Manjunath C, Nanjappa et al. Immediate and intermediate - term outcomes of percutaneous transvenous mitral 
commissurotomy during pregnancy: our experience with accura balloon at a high-volume center. Indian Heart Journal, 2013. 65: 533-
593. 

69. Gulraze A, Kurdi W, Niaz FA, and Fawzy ME. Mitral balloon valvuloplasty during pregnancy: the long term up to 17 years obstetric 
outcome and childhood development. Pakistan Journal of Medical Sciences, 2014. 30(1): 86-90. https://doi.org/10.12669/pjms.301.4305  

70. Magne J, Pibarot Ph, Sengupta PP, Donal E, Rosenhek R, Lancellotti P. Pulmonary hypertension in valvular disease: A comprehensive 
review on pathophysiology to therapy from the Havec group. JACC: Cardiovascular Imaging, 2015. 8(1): 83-99.  
https://doi.org/10.1016/j.jcmg.2014.12.003  

71. Nunes MC, Nascimento BR, Lodi-Junqueira L, Tan TC, Athayde GR, Hung J. Update on percutaneous mitral commissurotomy. Heart, 
2016. 102(7): 500-7. https://doi.org/10.1136/heartjnl-2015-308091  

72. Bouleti C, Iung B, Himbert D, Brochet E, Messika-Zeitoun D, Detaint D, et al. Reinterventions after percutaneous mitral 
commissurotomy during long-term follow-up, up to 20 years: the role of repeat percutaneous mitral commissurotomy. Eur. Heart J. 
2013; 34: 1923-30. https://doi.org/10.1093/eurheartj/eht097 

 

http://www.jlsb.science-line.com/
https://doi.org/10.1136/hrt.2005.067975
https://doi.org/10.1016/j.jtcvs.2016.09.017
https://doi.org/10.1016/j.amjcard.2016.07.044
https://doi.org/10.1016/j.jsha.2010.04.013
https://doi.org/10.1016/j.amjcard.2014.11.032
https://doi.org/10.1093/ehjcr/yty058
https://doi.org/10.1155/2016/3298343
https://doi.org/10.1016/S0022-5223(19)37390-8
https://doi.org/10.1056/NEJM198512123132405
https://doi.org/10.1016/S0140-6736(86)91780-0
https://doi.org/10.1161/01.CIR.75.4.778
https://doi.org/10.1007/s12471-012-0244-3
http://dx.doi.org/10.1136/hrt.60.4.299
https://doi.org/10.1016/j.jsha.2010.07.007
http://www.scielo.org.mx/scielo.php?pid=S1405-99402012000100007&script=sci_arttext&tlng=en
http://www.scielo.org.mx/scielo.php?pid=S1405-99402012000100007&script=sci_arttext&tlng=en
https://doi.org/10.1016/j.pcad.2014.05.010
https://doi.org/10.4236/wjcd.2017.72004
https://doi.org/10.1002/clc.20902
https://doi.org/10.1097/GRF.0b013e3181bed9b5
https://doi.org/10.1016/j.ihj.2016.04.017
https://doi.org/10.3329/uhj.v6i2.7249
https://doi.org/10.1016/j.ihj.2018.01.018
https://doi.org/10.12669/pjms.301.4305
https://doi.org/10.1016/j.jcmg.2014.12.003
https://doi.org/10.1136/heartjnl-2015-308091
https://doi.org/10.1093/eurheartj/eht097

	ABSTRACT 
	Keywords 
	INTRODUCTION 
	Cardiac complications during pregnancy: 
	Table 1. Evaluation of the effects on the fetus and pregnant radiation doses during various medical procedures

	CONCLUSION 
	DECLARATIONS 
	Acknowledgements 
	Authors’ contributions  
	Competing interests 

	REFERENCES 

