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ORIGINAL RESEARCH

Remodeling of the left heart in patients with rheumatic mitral
valve disease after mitral valve replacement with preservation of
subvalvular structures

Dinara B. Toktosunova, Murat K. Djundubaev, Elmira D. Seytahunova, Irina A. Akhmedova

Scientific Research Institute of Heart Surgery and Organ Transplantation of the Ministry of Health of the Kyrgyz Repubilic,
Bishkek, Kyrgyzstan

Objectives: to evaluate the advantage of preserving the subvalvular structures of the mitral valve from both leaflets compared
with the preservation of the subvalvular structures only from the posterior valve during mitral valve replacement surgery (MVR).

Methods: A retrospective analysis of case histories of 41 patients with isolated rheumatic lesions of the mitral valve who
underwent MVR, which were divided into 2 groups: with complete preservation of subvalvular structures (n = 24) and
preservation of only the posterior leaflet (n = 17), was performed.

Results: In the group with complete preservation of the chordal-papillary apparatus, there was a significant decrease in the
end-systolic volume (p<0.05) and a slight increase in the ejection fraction of the left ventricle in the immediate postoperative
period compared with the group with the preservation of the chordal-papillary apparatus only from the posterior cusp, where
end-systolic volume decreased slightly (p>0.05) and the ejection fraction of the left ventricle remained at the same levels.

Conclusion: Our preliminary results of the study indicate better remodeling and optimization of the geometry of the left
ventricle when assessing the closest postoperative parameters in a group of patients with preservation of chordo-papillary
structures of both leaflets, both the anterior and the posterior leaflets.
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Introduction

Currently, in developing countries there is no tendency to a
constant decrease in the number of patients with rheumatic
lesions of the mitral valve, which are presented in the form of
pronounced morphological changes requiring replacement
of the affected valve (1-3). And in this group of patients,
preservation of the subvalvular apparatus is an important
concept, the purpose of which is to restore and preserve
the native geometric shape of the left ventricle, to improve
contractility and remodeling of the left heart (3-4).The report
of conflicting long-term results when replacing the mitral
valve with complete excision of annulopapillary continuity
appeared in 1964 (5). Subsequently, many studies were
carried out showing the advantage of retaining the posterior
leaflet with subvalvular structures with removal of the anterior

leaflet with subvalvular apparatus over complete interruption
of annulo-papillary continuity [6). Meanwhile, studies
began to be published proving the greater effectiveness of
the full conservation of annulo-papillary continuity when
subvalvular structures from both the anterior and posterior
cusps were preserved, in contrast to the preservation of
subvalvular structures only from the posterior cusp when
the anterior cusp was excised with subvalvular structures.
However, with rheumatic lesions, there are still conflicting
opinions, such as the impossibility of implanting the desired
prosthesis size while completely retaining the subvalvular
structures, the creation of obstruction of the outflow tract of
the left ventricle, which requires the development of various
methods for maintaining anatomical integrity, and a study
with a poor result, in independence of subvalvular structures
are preserved or not (7-9).
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The aim of the study was to compare the results of mitral
valve replacement surgery (MVR) with complete preservation
of subvalvular structures and with preservation of subvalvular
structures only of the posterior leaflet.

Methods
Design of the study and population

A retrospective analysis of case histories of 41 patients with
isolated rheumatic mitral valve disease who underwent MVR
at the Science Research Institute of Heart Surgery and Organ
Transplantation from March to December 2018 was performed.
Of these, 24 patients underwent complete preservation
of subvalvular structures (Group 1) and 17 patients only
the posterior leaflet was retained (Group 2). Patients with
an isolated mitral valve lesion were included, both with a
predominance of stenosis and regurgitation, patients with the
presence of concomitant cardiac pathologies were excluded.
Informed consent was obtained from all patients prior to
surgery.

Baseline data

The data collected included: age, gender, NYHA class of
chronic heart failure, aortic clamping time, mechanical
ventilation time, presence of inotropic support, and intensive
care unit (ICU) stay duration.

Transthoracic echocardiography

Transthoracic echocardiography (ECHOCG) was performed in
all patients, upon admission and before discharge. ECHOCG
was performed on a GE Vivid €9 apparatus (GE Medical
Systems, USA). The following echocardiographic parameters
were included in the analysis: antero-posterior size of the
left atrium (LA), end-diastolic dimension of the left ventricle
(LVEDD), end-systolic dimension of the left ventricle (LVESD),
end-diastolic volume of the left ventricle (LVEDV), end-systolic
volume of the left ventricle (LVESV),and left ventricular ejection
fraction (LVEF) according to Simpson rule, mitral valve area
and pressure gradient. Cardiac chamber measurements were
performed using long-axis view and volumes - 4-chamber
view using standard recommended technique (10). Mitral
valve area, degree of mitral stenosis and regurgitation were
assessed according to guidelines (11, 12).

Surgical technique

The operations were performed by different surgeons,
the preference for the preservation of both cusps or only
the posterior cusp was given by the operating surgeons
themselves.

Group 1:in 22 cases, subvalvular structures from the anterior
valve are stored on the sites in an anatomical position, and
the posterior valve with subvalvular structures is completely
preserved, with the removal of chord-free parts of the valves
and decalcification in case of calcination of the valves. In
2 patients, due to gross changes in subvalvular structures,
chordal-papillary continuity from both muscles was created
using PTFE filaments and fixed to the ring in the area of
commissures. Of 24 patientsin 23 patients, suture annuloplasty
of the tricuspid valve was simultaneously performed.

Group 2: a technique for maintaining the rear leaflet - removal
of the anterior leaflet with a chordal-papillary apparatus was
applied. The posterior cusp and subvalvular structures were
retained with decalcification in case of calcification of the
latter. At the same time, suture annuloplasty of the tricuspid
valve was performed in 12 cases.

Statistical analysis

Comparison of categorical variables between 2 groups was
done using Chi-square test, and comparison of continuous
variables between 2 groups was done using t test for
independent samples. Comparison of continuous variables
within 1 group before and after surgery was performed
using t test for dependent samples. P<0.05 was accepted as
a significant value.

Results

Both groups did not differ by demographic variables, NYHA
class, severity of mitral stenosis or regurgitation, though not
significantly in group 2 there were slightly more patients with
mitral regurgitation (Table 1).

In Group 1, in 17% of patients, signs of severe heart failure
(NYHA IV) (Table 1), gross fibrosis of the valves in 11 patients,
compaction with shortening of the valves in 2 patients,
calcification of grade 1 (leaflet edge) in 9, and calcification of
grade 2 (entire leaflet) in 2- x patients were revealed.

InGroup 2, NYHA class IV was presentinitially in 12% of patients,
gross cusp fibrosis was found in 9 patients, compaction with
shortened cusps - in 4 patients, calcification of grade 1 -in 3,
calcification of grade 2 - in 1 patient.

All patients were implanted with mechanical double-leaflet
artificial valves #29 in the mitral position. In Group 1, the
chordal-papillary apparatus of the anterior and posterior cusp
was preserved. In Group 2, subvalvular structures of only the
posterior leaflet were preserved.
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Table 1. Patients™ characteristics

Variables Group 1 (n=24) Group 2 (n=17) P
Age, years 49.0 (14.7) 49.9 (12.6) 0.41
Sex, n(%)
Female 19 (79) 11 (65) 0.30
Male 5 (21) 6 (35)
Heart failure functional class (NYHA), n(%) 0.19
I 20 (83) 15 (88)
v 4(17) 2 (12)
Morphology, n(%) 0.18
With a predominance of stenosis 12 (50) 5 (29)
With a predominance of regurgitation 12 (50) 12(71)
*MVA, cm? 2.24(1.52) 2.54 (1.3) 0.25
Pressure gradient, mmHg 14.9 (7.6) 13.3(7.4) 0.25
Aortic clamping time, min 54 (12) 63 (33) 0.14
Mechanical ventilation time, min 540 (170) 860 (490) 0.009
Inotropic support, n(%) 8 (33.3) 9(52.9) 0.20
Continuous variables are presented as mean (SD), categorical variables as — number (%)
MV- mitral valve, MVA- mitral valve area, NYHA — New York Heart Association
Table 2. Indicators of transthoracic echocardiography at admission and before discharge
Variables At admission Before discharge p
LA, mm
Group 1 49.7 (6.5) 425 (5.0) <0.05
Group 2 51.2(10.0) 44.7 (7.1) <0.05
LV end-diastolic dimension, mm
Group 1 52.2 (8.0) 50.4 (6.0) >0.05
Group 2 55.8 (6.6) 53.8 (5.9) >0.05
LV end-systolic dimension, mm
Group 1 34.8 (6.2) 32.8(4.8) >0.05
Group 2 37 (8.1) 36.9 (7.2) >0.05
LV end-diastolic volume, ml
Group 1 105 (53.4) 95.2 (43.7) >0.05
Group 2 131 (57.1) 116 (49.6) <0.05
LV end-systolic volume, ml
Group 1 44.2 (21.8) 37.1(18.1) <0.05
Group 2 54,5 (38.9) 52 (33.8) >0.05
LV EF, %
Group 1 57.7 (10.9) 59 (6.7) >0.05
Group 2 56.8 (13.4) 56.9 (10.4) >0.05

Continuous variables are presented as mean (SD)

LA - anteroposterior size of the left atrium, LV - left ventricle, LVEF - left ventricular ejection fraction

The aortic clamping time did not differ between groups -
54 (12) min in Group 1 and 63 (33) min in Group 2 (p>0.05)
(Table 1). However, duration of mechanical ventilation was
significantly higher in Group 2 as compared to Group 1
(p=0.009).

In the early postoperative period, 8 (33.3%) patients in first
group, needed support with cardiotonic drugs, all patients
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were extubated on the 1st day, 17 patients were transferred
from the ICU department on the 1st day. In the second group,
9 (52.9%) patients needed cardiotonic drugs support, 15
patients were extubated on the 1st day, transfer from the ICU
to the department was mainly on the 2nd and 3rd day.

Indicators of transthoracic echocardiography at admission
and before discharge are presented in Table 2.
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In the first group, there is a decrease in the anteroposterior
size of the LA (p<0.05), an unreliable decrease in the end-
diastolic and systolic dimensions of the left ventricle (p>0.05),
also a decrease in the end-diastolic volume of the left ventricle
(p>0.05) and a significant decrease in the end-systolic volume
(p<0.05) and a slight increase in the ejection fraction of the
left ventricle (p>0.05).

Inthe second group, there is a decrease in the antero-posterior
size of the left atrium (p<0.05), an unreliable decrease in the
end-diastolic size (p>0.05); the systolic size of the left ventricle
has not changed. There was a significant decrease in the end-
diastolic volume of the left ventricle (p<0.05) and an unreliable
decrease in the end-systolic volume (p>0.05), the LV ejection
fraction did not change.

A significant decrease in both end-diastolic and end-systolic
volume was observed in patients with mitral valve lesions with
a predominance of regurgitation in Group 1 (n=12) before
surgery EDV 134 (61) ml, after surgery 105 (51.3) ml, p<0.05,
ESV before surgery 54.1 (23.6) ml, after surgery 42.8 (22.4) ml,
(p <0.05), while in patients with a predominance of stenosis,
the end-systolic volume did not significantly decrease (before
surgery ESV 34.2 (14.7) ml, after surgery 31.5 (10.5 ml), p>0.05).
In Group 2, in patients with a predominance of regurgitation, a
significant decrease in the end-diastolic volume was obtained
(before operation EDV 150 (58.2) ml, after surgery 133 (49.4)
ml, p <0.05), an unreliable decrease in the end-systolic size
(ESV before surgery 65.8 (41.4) ml, after surgery 61.0 (36.7)
ml, p> 0.05) and in patients with a predominance of stenosis,
on the contrary, there is a slight increase in the end-systolic
volume (before surgery ESV 27.8(7.0) ml, after surgery 30.2
(4.9) ml, p>0.05).

Discussion

Preliminary results of our study demonstrated reversal of LV
remodeling in patients with preservation of chordopapillary
structure of both leaflets of mitral valve, the better results
(larger decrease in EDV) were obtained for patients with
predominance of mitral valve regurgitation. Our patients’
groups did not differ by intraoperative and postoperative
variables except ventilation time which was higher in a group
of preservation of only posterior leaflet (p<0.05). This can
be a random finding, due to small sample size and can be
explained by prolonged ventilation of 2 patients with NYHA IlI
class and normal LV function.

Valve-saving operations undoubtedly have advantages
over mitral valve prosthetics; however, this issue remains
controversial in rheumatic lesions, where gross valve changes
require replacement. Despite numerous studies with the
advantages of retaining subvalvular structures from both
cusps during MVR, different surgeons have different points
of view, and some consider it sufficient to preserve only the
posterior cusp (13). When assessing LV remodeling, after MVR
in the early and late postoperative periods, patients with a
predominance of regurgitation, that is, having pronounced
changes in LV geometry before surgery, are considered more
indicative (14), which was confirmed in our study.

Limitations of the study

The main limitation of the study is its retrospective design
and small sample size. Further studies on larger population
are required.

Conclusion

This study shows the possibility of implanting the right size of
the artificial heart valve, with rheumatic lesions of the mitral
valve with the complete preservation of subvalvular structures.
Preliminary results of the study indicate the best remodeling
and optimization of the geometry of the left ventricle when
assessing the nearest postoperative parameters in a group
of patients with preservation of chordo-papillary structures
from both leaflets, both the anterior and the posterior leaflets.
Significant improvement in echocardiographic results is
observed in patients with a predominance of regurgitation. Itis
advisable to evaluate a group of patients with a predominance
of stenosis with a large number of patients.
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