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Abstract
Introduction: A valid alternative to surgical therapy in selected patients with mitral stenosis is percutaneous
transvenous mitral commissurotomy (PTMC).There is an increase in preload and severe heart failure in patients with
severe LV dysfunction and severe mitral stenosis (MS) after PTMC. In the present study, we evaluate the patients
with MS who underwent PTMC aimed at dyspnea and pulmonary hypertension.
Method: In this cross-sectional study, 20 patients with severe LV systolic dysfunction (LVEF less than 35%) and
severe MS (MVA<1.5 cm2) who underwent PTMC between March-2009 and March-2015 were enrolled. TTE was
performed a day before, one day, and six months after PTMC. Mitral valve area (MVA) and systolic pulmonary atrial
pressure (SPAP) before and after the procedure were compared.
Result: Eleven (55%) patients were female (mean age: 46.0 ± 13.09). All patients underwent successful PTMC
without any complications. The systolic PAP decreases significantly from 61.25 ± 9.15 mmHg at baseline to 36.75 ±
3.72 mmHg one day after procedure (p<0.0001), also it reached to 34.5 ± 3.2 mmHg 6 month after PTMC. The
Mitral valve area (MVA) increased from 0.76 ± 0.14 cm2 at baseline to 1.26 ± 0.17 cm2 one day later. Also, NYHA
Functional class in the majority of patients significantly improved.
Conclusion: Mitral valve area and pulmonary artery pressures appeared to influence the outcome of PTMC.
Despite the increased preload in patients with severe systolic LV dysfunction, dyspnea recovered, and FC and SPAP
were significantly reduced after six months of performing PTMC.

Keywords: Mitral stenosis; Systolic left ventricle dysfunction;
Percutaneous transvenous mitral Commissurotomy

Introduction
Rheumatic Fever (RF) is an important clinical entity in developing
countries where Rheumatic Heart Disease (RHD) represents a
significant cause of cardiac morbidity. Recent reports have
documented the incidence of RF as high as 206/100.000 and RHD
prevalence as high as
18.6/1000, though, there are variations in the different geographical
areas [1-6]. The mitral valve (MV) is the most commonly affected. It is
exclusively affected by 25% and is affected by other valves in 40% of
patients [7]. Inoue K and colleagues were the first to perform
Percutaneous Trans-Mitral Commissurotomy (PTMC) in 1982. Since
then, PTMC became standard to help patients with MS who have
favorable mitral anatomy for it. Also, there is a technical improvement
in the procedure that influences the outcome [8].
PTMC is one of the nonsurgical commissurotomies in patients with
hemodynamically significant mitral stenosis [9].
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The success of PTMC is higher in patients with thin, pliable valve
leaflets, and little subvalvular disease, subsequently the assessment of
the mitral valve morphology is essential [10,11]. Although PTMC
procedure increases the Mitral Valve Area (MVA), in some patients,
this procedure is unable to obtain an optimal MVA, indicating the
need for clinical evaluation before selecting the patient for the
procedure [12-14]. Furthermore, other PTMC related complications
such as cardiac perforation, embolic stroke, and mitral regurgitation
limit the procedure. Occasionally, mitral regurgitation and mitral
restenosis lead to emergency mitral valve replacement or a redo of
PTMC subsequently [15,16]. PTMC tends to delay the need for MV
replacement for about ten years or more, and some of these patients
may be amenable for redo valvuloplasty [17,18].
Balloon commissurotomy has two major types, the double and the
single balloon Inoue technique. The later has become the most popular
worldwide [19]. The present study is aimed to assess the immediate,
short, and long term outcomes of PTMC in patients with severe mitral
stenosis and severe heart failure in Rajaei Cardiovascular Medical and
Research Center that is a tertiary cardiac care center, Tehran, Iran.
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Materials and Method
Patients and methods
In this observational cross-sectional study, the entire patient with
heart failure and severe mitral valve stenosis who underwent PTMC
between March-2009 and March-2015 in this tertiary cardiac care
center were enrolled. The patients with severe left ventricular systolic
dysfunction (LVEF less than 35%) and severe mitral stenosis who are a
candidate for PTMC were all included. The patients with severe aortic
insufficiency or stenosis or significant Coronary Artery Disease (CAD)
were excluded. The change in dyspnea according to NYHA Functional
Class (FC), valvular surface area, SPAP, and MR in a day before the
procedure and after it (one day and 6 months later), are evaluated. For
all the patients, the self-positioning single balloon (Inoue balloon
technique) was used for the commissurotomy. Successful PTMC
determined as an increased of the mitral valve surface more than 1.5
cm2, or at least about 50% increased size in echocardiography.

Statistical analysis
SPSS 18.0 (Chicago, USA) was used for all statistical analyses.
Continuous and categorical variables are presented as mean ± standard
Before the procedure

deviation or median and were assessed with appropriate tests. The
student t-test was used to compare the quantitative variables, and the
Chi-square test was used to compare the categorical variables. The two
groups were compared using Pearson’s chi-square or Fisher Exact test
for a categorical variable. From the nonparametric test, Wilcoxon was
used to measuring the relationship between ordinal and categorical
variables. p<0.05 was considered as the level of significance.

Results
In the current study, 20 patients [mean age: 46.0 ± 13.09 years old,
11 (55%) female] were enrolled. Of them, 16 (80%) patients had atrial
fibrillation rhythm. The systolic PAP was decreased from 61.25 ± 9.15
mmHg to 36.75 ± 3.72 mmHg and 34.5 ± 3.2 mmHg one day and six
months after PTMC, respectively (p<0.001). The MVA was increased
from 0.76 ± 0.14 mm2 before the procedure to 1.26 ± 0.17 mm2 one
day after procedure (p<0.001); however, the MVA has not been
changed considerably after six months of follow up. Also, the NYHA
function class of patients significantly was better during follow up
(Table 1). The mean of EF was 28.5 %, which no changes were
observed after the procedure. Although there were some patients with
mild mitral regurgitation, nobody experiences mitral regurgitation
more than mild following the PTMC procedure.

24
hour
procedure

after

the Six
months
procedure

after

the P-value

Clinical findings
Dyspnea NYHA FC
I

0

10(50%)

II

8(40%)

10(50%)

III

8 (40%)

0

IV

4 (20%)

0

<0.0001

Echocardiography findings
SPAP (mmHg)

61.25 ± 9.15

36.75 ± 3.72

34.50 ± 3.20

<0.001

0.76 ± 0.14

1.26 ± 0.17

1.26 ± 0.17

<0.001

No

7(35%)

3(15%)

3(15%)

0.01

Mild

13(65%)

17(85%)

17(85%)

MVA

(cm2)

MR severity

MR: mitral regurgitation; MVA: mitral Valve area; sPAP: systolic pulmonary arterial pressure

Table 1: Clinical and echocardiography findings before and after PTMC procedure in patients with severe systolic heart failure.

Discussion
One of the most frequent long term complications of rheumatic
fever is MS. PTMC has become a prevalent technique over time to
relieve symptom for selected patients with moderate to severe MS, with
Inoue technique that introduced by Inoue et al. in 1984 [20]. The
immediate outcomes of PTMC are similar to those with closed and
open surgical mitral commissurotomy [21]. Nevertheless, PTMC is
recommended as a Class I indication for symptomatic patients in the
absence of contraindication [22]. This study was done in a tertiary
center with a high volume PTMC procedure [23]. In our study, we
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evaluated the high-risk patients with systolic heart failure and server
MS. The females were predominantly more than males which the
results are similar to another study performed in Iran [24,25]. The
MVA usually doubles, with a 50% to 60% reduction in transmitral
gradient. In this study, similarly, the MVA was significantly increased
after the procedure. Overall, 80% to 95% of the patients may have a
successful procedure, which is defined as MVA>1.5 cm2 in the absence
of complications [26]. In our study, the MVA was significantly
increased after PTMC, and after six months of follow-up, there wasn’t
a significant change in the mitral valve area. Some other studies
showed mitral anatomy is one of the best predictors of mitral opening
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after the procedure; however, a good result could also be obtained in
some cases with a high score if procedure performed in a high volume
center with excellent operator experience [27]. Rheumatic process
and/or abnormal turbulences by the already deformed valve are the
pathophysiology of mitral stenosis in rheumatic heart disease. Both
mechanisms might contribute to further commissural fusion,
thickening, and calcification of valvular or subvalvular structures both
in natural and previously commissurotomized valves. Interstitial
myocardial infiltrates and Aschoff nodules have been observed in the
ventricular myocardium of patients with rheumatic carditis, but
significant myocyte necrosis is usually absent, even in patients with
congestive heart failure [28].
Previous studies demonstrated the rapid progression of valve
disease in those subjects with a greater mitral valve echocardiographic
scores and higher peak and mean transmitral gradients [29]. In a study
by Gul et al. 141 cases with isolated mitral stenosis who underwent
PTMC were enrolled, which of them 24 cases had LVEF less than 50%.
Twenty-four hours echocardiography after the procedure showed that
10 (7.1%), 6 (4.2%), and 4 (3%) had respectively mild, moderate, and
severe MR. Also, EF improvement was found in this study in
comparison to ours, which showed no significant EF change (p>0.05).
In other studies, reduced SPAP was mostly seen [30].
In another study, Shikano and collaborators evaluated thirty-three
cases with isolated MS and showed 21% of the cases with reduced
constriction of the left ventricle. In addition, they explained, the
incidence of the AF inpatient with lower EF was more than the group
with normal EF (85% vs. 31%); the results were similar to our study in
which we showed 80% of the cases had AF [31]. Another study showed
that 52 cases that underwent PTMC were followed for the six months,
with no significant change in valvular surface area after the procedure,
similar to our study. This study also showed thirty-three cases
experience clinical improvement during the follow up [32], and in our
study in spite of severe left ventricular systolic dysfunction, NYHA
Functional class in majority cases had been prominently improved.
The increased mitral valve regurgitation has been considered as
PTMC complications, and in our study, only four of the cases had
increased mitral valve regurgitation to a mild degree after the
procedure. In this study, patients had a severe left ventricular failure,
and after the procedure, although left ventricular preload was
increased, there was not only clinical deterioration but also
improvement according to patients FC, on the other hand, reduced
SPAP was seen in those patients that cause improving in NYHA FC.
Bilen et al. showed that there was no significant difference between
LVEF in patients with MS and control group (p>0.05), but patients
with MS had significantly lower LV longitudinal strain and strain rate
measurements than the control group although there were no
significant differences in MS subgroups for LV strain and strain rate
measurements [33]. Lee and collaborators evaluated patients with
isolated MS (without considering left ventricular function) and showed
that there was a significant change in the larger range in the pathology
of the protoplasm of a myocardial cell, but no relationship with
severity of the stenosis was found [34]. In a study by Gash, it was
shown that although there was no relationship between LVEF in
patients with or without MS, 30% of the cases had LVEF less than 50%
[35]. In the present study, the mean of EF was 28.5% which was not
changed even after the procedure.
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Conclusion
Despite the increase of the preload and severe LV dysfunction, after
PTMC procedure, the patient’s dyspnea was improved and also, SPAP
was decreased. According to our results, there is a desirable outcome
after PTMC, even in severely ill patients with severe MS and heart
failure, when procedure performed in an experienced center by
professional operators.

Study Limitation and Suggestion
The major limitation was our small sample size, and not a
randomized trial, we would suggest the studies with greater sample
size, and randomized control trials to predict the better outcome.
Another limitation was the presence of the patients who refused to
follow the study; therefore, we remove them from our project.

Acknowledgment
The authors gratefully acknowledge the assistance of Dr. Mona
Heidarali for her scientific writing of the article.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.

13.

14.

Eisenberg MJ (1993) Rheumatic heart disease in the developing world:
prevalence, prevention, and control. Euro Heart J 14: 122-128.
Padmavit S (2001) Rheumatic fever and rheumatic heart disease in India
at the turn of the century. Indian Heart J 53: 35-37.
Kumar R, Raizada A, Agaraval A, Ganguly NK (1997) A community
based rheumatic fever/ rheumatic heart disease cohort: Twelve-year
experience. Indian Heart J 54: 54-58.
Hasab A, Jaffer A, Abdulla MR (1997) Rheumatic heart disease among
Omani school children. EMR Hath Serv J 3: 17-23.
Samaria K (2001) Rheumatic heart disease: prevalence & preventive
measures in the Indian subcontinent. Heart 86: 127-131.
Nasser A, Nasher M, Ismail A (2001) Prevalence of rheumatic fever and
rheumatic heart disease in Yemen. Asian Cardiovasc Thorac Ann 9:
41-44.
Braunwald E (2001) Heart disease: A textbook of cardiovascular medicine
(6th edn) Philadelphia, WB Saunders, pp: 219-224.
Inoue K, Owaki T, Nakamura T (1984) Clinical application and
transvenous mitral commissurotomy by balloon catheter. T Thorac
Cardiovasc Surg 87: 394-402.
Vahanian A, Luxereau P, Brochet E, Cormier B, Iung B (2004)
Percutaneous mitral commissurotomy: technique, results, and selection
of patients. Przegl Lek 61: 543-546.
Feldman T, Carroll JD (1991) Percutaneous transvenous balloon mitral
commissurotomy: When? For whom? An alternative to surgery in
symptomatic mitral stenosis. J Crit Illn 6: 1009-1027.
Wilkins GT, Weyman AE, Abascal VM, Block PC, Palacios IF (1988)
Percutaneous balloon dilatation of the mitral valve: an analysis of
echocardiographic variables related to outcome and the mechanism of
dilatation. Br Heart J 6: 299-308.
Drighil A, Ghellab D, Mathewson JW, Ouarga L, Alalou H, et al. (2012)
Immediate impact of successful percutaneous mitral valve
commissurotomy on echocardiographic measures of right ventricular
contractility. J Am Soc Echocardiogr 25: 1245-1250.
Hasan-Ali H, Shams-Eddin H, Abd-Elsayed AA, Maghraby MH (2007)
Echocardiographic assessment of mitral valve morphology after
Percutaneous Transvenous Mitral Commissurotomy (PTMC). Cardiovasc
Ultrasound 5: 48.
Sadeghian H, Salarifar M, Rezvanfard M, Nematipour E, Lotfi Tokaldany
M, et al. (2012) Percutaneous transvenous mitral commissurotomy: the

Volume 11 • Issue 1 • 1000648

Citation:

Firouzi A, Siraj A, Alemzadeh-Ansari MJ, Fard EG, Sanati H, et al. (2020) Evaluation of the Patients with Severe LV Systolic
Dysfunction and Mitral Valve Stenosis after Percutaneous Transvenous Mitral Commissurotomy. J Clin Exp Cardiolog 11: 648.

Page 4 of 4

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.

significance of echocardiographic assessment in prediction of immediate
result. Arch Iran Med 15: 629-634.
Rahman F, Akhter N, Anam K, Rashid MA, Uddin MJ, et al. (2010)
Balloonmitral valvuloplasty: Immediate and short term hemodynamic
and clinical outcome. Mymensingh Med J 19: 199-207.
Harrison JK, Wilson JS, Hearne SE, Bashore TM (1994) Complications
related to percutaneous transvenous mitral commissurotomy. Cathet
Cardiovasc Diagn 1994: 52-60.
Mohmed Ben F, Ayari M, Maatouk F, Betbout F, Gamra H, et al. (1998)
Percutaneous balloon versus closed & open mitral commissurotomy:
seven year follow up results of a randomized trial. Circulation 971:
245-250.
Bonow RO, Carabello B, de Leon AC Jr, et al. ACC/AHA guidelines for
the management of patients with valvular heart disease: A report of the
American College of Cardiology/American Heart Association task force
on practice guidelines (committee on management of patients with
valvular heart disease). JAm Coll Cardiol 1998; 32:1486-588.
Chen CR, Cheng T (1995) Percutaneous balloon mitral valvuloplasty by
the Inoue technique: a multicenter study of 4832 patients in China. Am
Heart J 129:1197-1203.
Inoe J, Owaki T, Nakamura T (1984) Clinical application of transvenous
mitral commissurotomy by a new balloon catheter. J Thoracic Cardiovasc
Surg 87: 394-402.
Patel JJ, Shama D, Mitha AS, Blyth D, Hassen F (1991) Balloon
Valvuloplasty versus closed Commissurotomy for pliable mitral stenosis:
a prospective hemodynamic study. J Am. Coll. Cardiol 18: 1318-1322.
Bonow RO, Carabello BA, Chatterjee K, de Leon AC, Faxon DP, et al.
(2008) 2008 focused update incorporated into the ACC/AHA 2006
guidelines for the management of patients with valvular heart disease: A
report of the American college of cardiology/ American heart association
task force on practice guidelines (writing committee to revise the 1998
guidelines for the management of patients with valvular heart disease. J
Am Coll Cardiol 118: e1-e142.
Noohi F, Bassiri H, Mohebbi B, Alinaghimadah G, Rezaei M, et al. (2011)
Percutaneous mitral balloon valvotomy; single-center experience: A
review of outcome. Iranian Heart Journal 12: 16-22.
Sadeghian H, Salarifar M, Rezvanfard M, Nematipour E, Lotfi Tokaldany
M, et al. (2012) Percutaneous Transvenous Mitral Commissurotomy:

J Clin Exp Cardiolog, an open access journal
ISSN: 2155-9880

25.
26.
27.
28.

29.

30.
31.
32.
33.
34.

35.

Significance of Echocardiographic Assessment in Prediction of
Immediate Result. Arch Iran Med 15: 629-634.
Sanati HR, Alemzadeh-Ansari MJ, Zahedmehr A, Azarshab A, Firouzi A,
et al. (2016) Evaluation of cardiac biomarkers after percutaneous balloon
mitral commissurotomy. Iranian Heart J 17: 64-70.
Yonga GO, Bonhoeffer P (2003) Percutaneous transvenous mitral
commissurotomy in juvenile mitral stenosis. East African Medical Journal
80: 172-174.
Brunton L (1902) Preliminary note on the possibility of treating mitral
stenosis by surgical methods. Lancet 159: 352.
Kamblock J, Payot L, Iung B, Costes P, Gillet T, et al. (2003) Does
rheumatic myocarditis really exists? Systematic study with
echocardiography and cardiac troponin I blood levels. Eur Heart J 24:
855-862.
Gordon SP, Douglas PS, Come PC, Manning WJ (1992) Two-dimensional
and Doppler echocardiographic determinants of the natural history of
mitral valve narrowing in patients with rheumatic mitral stenosis:
implications for follow-up. J Am Coll Cardiol 19: 968-973.
Gul Adnan, Hafizullah M (2013) Left ventricular systolic dysfunction as a
surrogate for rheumatic myocarditis in patientswith isolated mitral
stenosis. Prk heart J 46: 273-277.
Shikano M, Nakatani S (2003) Impaired left ventricular systolic function
in mitral stenosis. J cardiol 42: 75-79.
Takarada A, Kuroqane H (1992) Short and midterm follow up results
after percutaneous transvenous mitral commissurotomy. J Pn Heart J 33:
771-783.
Bilen, Kurt M (2011) severity of mitral stenosis and left ventricular
mechanisms: A spaeckle tracking stydy.cardiology 119: 108-115.
Lee YS, Lee CP (1990) Ultrastructural pathological study of left
ventricular myocardium in patients with isolated rheumatic mitral
stenosis with normal or abnormal left ventricular function. Jpn Heart J
31: 435-448.
Gash AK, Carabello BA, Cepin D (1983) Left ventricular ejection
performance and systolic muscle function in patients with mitral stenosis.
Circulation 67: 148-154.

Volume 11 • Issue 1 • 1000648

