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Karolina Melinyte, Zivilé Valuckiene, Renaldas Jurkevicius

Department of Cardiology, Lithuanian University of Health Sciences, Kaunas, Lithuania

Abstract

Background: Ischaemic mitral regurgitation (IMR) is associated with adverse prognosis after myocardial infarction (MI) as
a result of left ventricular remodelling and geometric deformation of the mitral apparatus (MA).

Aim: The aim of this study was to assess MA from anatomically correct imaging planes in acute inferoposterior Ml and IMR.

Methods: Ninety-three patients with no structural cardiac valve abnormalities and the first acute inferoposterior MI were pro-
spectively enrolled into the study. Two-dimensional transthoracic echocardiography for MA assessment was performed within
48 h of presentation after reperfusion therapy. Based on the degree of mitral regurgitation (MR), patients were divided into
either a no significant MR (NMR) group (n = 52 with no or mild, grade 0-I MR) or an IMR group (n = 41 with grade > 2 MR).

The control group consisted of 45 healthy individuals.

Results: Ischaemic MR was related with dilatation of the left ventricle chambers, decrease in ejection fraction, increase in mitral
annulus diameter and area, and changes in subvalvular apparatus when compared with the NMR group or healthy individuals.

Conclusions: Ischaemic MR in acute inferoposterior Ml is related with worse lesions in MA geometry that cause insufficiency

of mitral valve function.
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INTRODUCTION
Ischaemic mitral regurgitation (IMR) is an essential and
underestimated clinical problem [1]. It is an important
predictor of poor prognosis with increased risk of death [2].
The normal geometry of the mitral valve apparatus be-
comes distorted, resulting in incomplete leaflet closure and
regurgitation [3]. Extensive research has been performed to
analyse the distortion of mitral apparatus (MA) in IMR and
myocardial infarction (M) using different imaging modalities
[4-6]. Recent computerised tomography-based studies have
shown that the conventionally used two-dimensional (2D)
echocardiographic imaging planes of mitral annulus and other
structures using the four-chamber view to represent the long

Kardiol Pol 2017; 75, 7: 655-665

mitral axis and parasternal long-axis views for short mitral
axis measurements are anatomically incorrect [6]. Therefore,
we have designed a study to investigate mitral anatomy in
the first ever acute inferoposterior MI with and without IMR
using conventional 2D echocardiography and anatomically
aligned imaging planes.

METHODS
Study population
Patients treated for the first ever acute inferoposterior M be-
tween January 2013 and December 2015 were prospectively
enrolled into the study. Ethical approval was obtained from
the regional Ethics Committee and all participants gave writ-
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ten, informed consent prior to involvement. Based on mitral
regurgitation (MR) degree all study patients were divided
into two subgroups: a no significant MR group (NMR) (no or
mild MR [grade 0-1]) or an IMR group [grade II-IV]). Fifty-two
consecutive patients were included into the no-MR (NMR)
group, and 41 consecutive patients with moderate or severe
MR were included into the IMR group.

All patients with MI presented within 12 h of symptom
onset and were treated by primary or ad-hoc percutaneous
coronary intervention (PCl). Exclusion criteria were as follows:
history of ischaemic heart disease (any form of angina, previ-
ous MI, coronary artery bypass surgery, or occlusive/sub-oc-
clusive lesions in non-culprit coronary arteries suggestive of
previous ischaemic events), mechanical complications of MI,
suboptimal echocardiographic imaging quality, rhythm and
conduction abnormalities (atrial fibrillation, atrioventricular
node or His bundle branch block, implanted pacemaker),
organic mitral valve disease, previously known mitral valve
insufficiency, other left-sided valvular heart disease (including
previous valvular heart surgery), other non-cardiac disorders
that may influence myocardial contractility (diabetes mellitus,
renal insufficiency), and cardiogenic shock.

Acute MI was confirmed according to European Soci-
ety of Cardiology recommendations of Ml definition and
guidelines based on clinical symptoms, electrocardiographic
findings, and cardiac enzyme abnormalities[7]. Family history
of ischaemic heart disease, cardiovascular risk factors, time
of symptom onset, and current treatment were recorded
using a standard questionnaire. Hypertension was defined
as the presence of elevated systolic (> 140 mm Hg) and/or
diastolic (> 90 mm Hg) blood pressure or current use of an-
tihypertensive drugs. A patient was considered as a smoker
if he/she was currently smoking or was a smoker in the past.
Dyslipidaemia was defined if any of the following criteria were
present: serum total cholesterol > 5.2 mmol/L, low-density
lipoproteins > 2.6 mmol/L, triglycerides > 1.7 mmol/L, or
current use of statin medication [8].

Patients were consented and enrolled into the study after
routine transthoracic echocardiogram, which was performed
within 48 h of presentation, and reperfusion therapy as rou-
tine investigation.

Control group

The control group consisted of 45 healthy, age-matched,
non-obese individuals with no history of ischaemic heart dis-
ease or other non-cardiac disorders that might have affected
myocardial contractility (arterial hypertension, renal failure,
or diabetes mellitus). They all had normal electrocardiograms
and no structural or functional cardiac abnormalities detect-
able by echocardiography.

Coronary angiography data interpretation

Coronary angiography data were analysed and interpreted
by one experienced interventional cardiologist. Coronary
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dominance was defined according to the artery that supplied
the posterior descending artery (PDA) and labelled as right
(if the PDA originated from the right coronary artery), left (if
the PDA originated from the left circumflex coronary artery),
or balanced (if the PDA branches originated from both right
and left circumflex coronary arteries). Coronary blood flow
was assessed by Thrombolysis In Myocardial Infarction (TIMI)
grading (0 — no antegrade flow; 1 — weak contrast penetra-
tion beyond occlusion; 2 — slow flow; 3 — normal flow in
the coronary artery) [9]. Collateral development to the culprit
artery was quantified according to Rentrop classification [10].

Echocardiography

Two-dimensional echocardiography was performed within
48 h of presentation and reperfusion therapy PCl by one
experienced physician-echocardiographer. Patients were
imaged in the left lateral decubitus position using a GE Vivid
7 echocardiography system. Standard images were obtained
using a 3.5-MHz transducer. The frame rates of acquired im-
ages were between 82 and 95 frames/s.

Two-dimensional echocardiography was used to assess
conventional echocardiographic parameters. Left ventricular
(LV) end-diastolic diameter (LVEDD), LV end-systolic diameter
(LVESD), and left atrium (LA) diameter were measured from
parasternal long-axis view (LVEDD at end-diastole, LVESD
and LA diameters at end-systole). Left atrial volume (LAV) was
calculated using the apical biplane area-length method, and
LAV was indexed to body surface area. The LV long axis was
obtained from the longest distance between the centre of the
mitral annulus and the endocardial apex on the four-chamber
view. LV and right ventricle (RV) diameters were measured
from apical four-chamber view at mid-ventricular level at
end-diastole and end-systole. For 2D cardiac morphometric
measurements end-diastole was defined as the cardiac cycle
frame when the LV or RV internal diameter was largest, and
end-systole as the frame when the LV or RV cavity was small-
est. LV end-diastolic volume (LVEDV) and LV end-systolic
volume (LVESV), LV ejection fraction (LVEF) were measured
from the apical four- and two-chamber views and calculated
by Simpson’s biplane method, following manual delineation
of the endocardial border in the largest (end-diastolic) and
smallest (end-systolic) boundary. LVEF (%) was estimated by
the following formula: (LVEDV — LVESV) / LVEDV X 100%.
Myocardial mass (MM) was calculated by the Devereux
formula [11]. Myocardial mass index (MMI) was calculated
by dividing MM (g) by body surface area (m?). Tricuspid an-
nular plane systolic excursion (TAPSE) was used to assess
RV systolic function in 2D M-mode echocardiograms from
the four-chamber view, positioning the cursor on the lateral
tricuspid annulus near the free RV wall.

Mitral regurgitation was quantified by standard PISA
method according to the recommendations provided by the
European Association of Cardiovascular Imaging [12] and re-
ported as: none (grade 0), mild (grade |, regurgitant orifice area
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Figure 1. Models of transthoracic echocardiographic views used to visualise the mitral annulus; A. Anterior-posterior diameter;

B. Commissure-commissure diameter

[ROA] < 0.2 cm?), moderate (grade Il, ROA 0.2-0.3 cm?), or
severe (grade IlI-IV, ROA > 0.3 cm? or > 0.4 cm?, respectively).

Measurements of the MA

All MA measurements were obtained from 2D echocardio-
graphic views by one experienced echocardiographer. All the
parameters were indexed to body surface area to standardise
values. Mitral annular dimensions were obtained from apical
long axis view (three-chamber, antero-posterior [AP] diameter)
(Fig. 1A) and apical bicommissural view (intercommissural [IC]
diameter) when P1-A2-P3 mitral leaflet scallops were visual-
ised as the distance between opposite sites of leaflet insertion
to the fibrotic annulus (Fig. 1B). The echocardiographic views
were obtained in end-systole.

Mitral annulus area (MAA) was calculated in end-di-
astole and end-systole using the formula of an ellipse:
MAA = 7 X r1 X r2/4 — where r1 and r2 were AP and IC
mitral annular dimensions, respectively [4]. Tenting height
was measured as the distance between the coaptation point
of the mitral leaflets and the annular plane (reflected by the
line connecting the contralateral leaflet insertion points to
the annulus) of the mitral valve in systole from the apical
long-axis (three-chamber) view — Figure 2 (black line). The
mitral leaflet tenting area was derived between the leaflets
and the line connecting the annular hinge points in the apical
three-chamber view in systole (Fig. 2; blue trapeze). Anterior
mitral leaflet (AML) and posterior mitral leaflet (PML) lengths
were measured in diastole from the apical three-chamber
view. Leaflet length was designated as the distance from the
most distal extent of the anterior leaflet to its insertion into the
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anterior mitral annulus and the most distal extent of posterior
leaflet into the posterior mitral annulus (Fig. 3). The postero-
medial papillary muscle (PMPM) displacement was quantified
as the distance in systole between these points in the apical
three-chamber view (Fig. 4): the PMPM tip and contralateral
anterior mitral annulus (the site of anterior leaflet insertion;
blue line A-B); the PMPM tip and leaflets coaptation point
(blue line A-C); and the PMPM tip and mitral annulus plane
distance (blue line A-D). Interpapillary muscle distance (IPMD)
in systole was measured between the endocardial borders of
the papillary muscle heads from the parasternal short-axis
mid-ventricular level view with both papillary muscles visible
in cross-section (Fig. 5).

Statistical analysis
Continuous variables were expressed as means + standard
deviations (SD). Differences in variables between the three
groups were assessed by the one-way ANNOVA t-test.
Categorical variables are presented as absolute numbers
and percentages and were compared using x? test. The
Kolmogorov-Smirnov test was used to detect the normality
of distribution of the data. Student’s t-test was used to com-
pare normally distributed variables, and the Mann-Whitney
U test was used for abnormally distributed variables among
groups. Pearson’s correlation coefficient (r) was used to
evaluate links between LV and MA geometry. Multiple linear
regression analysis, including all significant parameters identi-
fied by univariate analysis (at a significance level of p < 0.10),
was used to evaluate the most important MA determinants of
IMR. A p value < 0.05 was considered statistically significant.
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Figure 2. lllustration represents mitral leaflet tenting area (blue
figure) and coaptation height (black line)

Figure 4. lllustration shows the apical displacement of poste-
romedial papillary muscle in the apical three-chamber view
(blue lines)

RESULTS

Table 1 represents the clinical characteristics of the study
groups. The average age in the NMR and IMR groups was
similar (p = 0.998), and members of these groups were more
likely to be male, compared with the healthy group. Dyslipi-
daemia, smoking, and arterial hypertension were less likely to
be present in the control group, when compared to the NMR
or IMR group (p < 0.05). There was no statistically significant
association found between the presence of MR and Killip heart
failure class distribution (p = 0.348), heart rate upon admis-
sion (p = 0.382), and diastolic blood pressure (p = 0.086).
Patients in the IMR group had higher systolic blood pressure
upon presentation (p = 0.004). The biochemical profile
between NMR and IMR groups was similar.
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Figure 3. lllustration shows anterior (A-B blue line) and poste-
rior (C-D blue line) mitral leaflet length

Figure 5. lllustration represents parasternal short-axis mid-
-ventricular level view in systole with papillary muscle bodies
in cross-section

All patients had undergone coronary angiography (Table 2).
There was a statistically significant difference between the
localisations of the dominant artery. Right coronary artery was
significantly more dominant in the group with no MR when
compared to the IMR group. Balanced coronary dominance
was more detectable in the IMR group. Ramus circumflexus
lesion was found to be strongly associated with the presence
of IMR (p = 0.002). There was no significant relation in the
distribution of both study groups between the TIMI grade
before (p = 0.100) and after (p = 0.140) the PCI. There was
no significant relation between the presence of distal embo-
lisation during PCl and residual stenosis in the Ml area in the
MR groups. More developed collateral flow was noticed in the
IMR group when compared to the NMR group (p = 0.023).
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Table 1. Demographic and clinical characteristics

Control

group ()

N =45

Age [years] 57.3 = 6.1

Sex:

Female 23 (51.1%)
Male 22 (48.9%)
Dyslipidaemia 13 (14.6%)
Smoking 13 (19.4%)
Hypertension 7 (10.6%)
Body surface area [m?] 1.9+02

Killip heart failure class distribution (within MR groups):
I 30 (63.8%)
Il 17 (44.7%)
1 2 (66.7%)
\% 3 (60%)
Vital parameters:
Heart rate upon admission [bpm]
Systolic blood pressure [mm Hg]
Diastolic blood pressure [mm Hg]
Biochemical profile:
Total cholesterol [mg/dL]
Triglycerides [mg/dL]
HDL [mg/dL]
LDL [mg/dL]
Peak troponin | [ug/L]
NT-proBNP [ng/L]
CRP [mg/L]

Random plasma glucose on admission [mg/dL]

NMR IMR P
group (II) group (Il lvs. 1l vs. I
N = 52 N =41
613 =116 61.5+11.4 0.2 0.08 0.998
0.003 0525  0.025
11(21.2%) 18 (43.9%)
41(78.8%) 23 (56.1%)
41 (46.1%) 35 (39.3%) <0.001 <0001 0590
32 (47.8%) 22 (32.8%) 0.002 0028  0.527
30 (45.5%) 29 (43.9%) <0.001 <0001 0278
1.9+0.2 1.9+ 0.1 0.446 0999  0.444
0.348
17 (36.2%)
21 (55.3%)
1(33.3%)
2 (40%)
71.1 = 14,1 67.6 = 13,4 0.382
130.0 = 22.5 145.0 = 25.4 0.004
77.0 = 12.7 818+ 13.8 0.086
203.6 = 51.6 211.4 + 482 0.463
128.1 = 76.0 126.8 = 69.1 0.931
43.0 + 98 442 +133 0.611
132.2 +42.0 140.0 = 40.2 0.377
44.0 + 56.8 73.9 + 108.4 0.163
593.3 +338.0  604.04 + 360.1 0.785
129+ 260 13.1+ 165 0.976
1221 +29.9 1239+ 3438 0.791

NMR — no mitral regurgitation; IMR — ischaemic mitral regurgitation; MR — mitral regurgitation; HDL — high-density lipoproteins; LDL —
low-density lipoproteins; NT-proBNP — N-terminal pro-B-type natriuretic peptide; CRP — C reactive protein

Table 3 represents distribution of echocardiographic pa-
rameters between the study groups. All LV cavity diameters were
significantly higher in both Ml groups (p < 0.05). LA diameter
was larger in the NMR and IMR groups when compared with
the control group (p < 0.001). A significant decrease of LVEF
was observed either in the NMR or IMR group when compared
to the control group (p < 0.001). LVESV, LVESV index were
higher in both Ml groups (p < 0.001). LAV index, and LV and RV
diameters were significantly higher in the moderate-to-severe
MR when compared with controls. TAPSE measurements were
similar in all study groups (p > 0.05).

Characteristics of MA are presented in Figure 6. Study
groups with MI had significantly larger MAA, greater MA AP
diameter and tethering height (p < 0.05), compared to the
control group. It was noticed that these parameters were
greater in the IMR group when compared to the NMR group.
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Mitral annulus IC distance was similar between the control
and NMR groups (p = 0.619, p > 0.05) but significantly
higher in the IMR group (p = 0.015, p < 0.05). There was
a statistically significant difference in mitral valve tenting area
between the control and IMR groups (p < 0.05). AML was
similar in healthy individuals and in the NMR groups, but
longer in patients with IMR. There was no difference in PML
length between the control and IMR groups and both study
MI groups (p > 0.05). PMPM — anterior mitral annulus and
PMPM — coaptation point distances were greater in both
study groups compared to healthy individuals (p < 0.05), but
there was no difference in PMPM — coaptation point distance
between NMR and IMR groups (p > 0.05). PMPM — MA
distance was similar between all study groups (p > 0.05).
However, IPMD was higher in both Ml groups when compared
to the control group (p < 0.05).
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Table 2. Angiographic data

Data NMR (n = 52) IMR (n = 41) p
Coronary dominance: 0.025
LCA 4 (40%) 28 (37.3%)°
RCA 6 (60%)° 1 (14.3%)°
Balanced 47 (62.7%)? 6 (85.7%)°
Culprit artery:
RCx 11 (34.4%) 21 (65.6%) 0.002
RCA 46 (59.7%) 31 (40.3%) 0.085
TIMI flow before PCI: 0.100
Grade 0 26 (50%)? 26 (50%)°
Grade 1 0 (0%)? 2 (100%)?
Grade 2 11 (64.7%)? 6 (35.3%)°
Grade 3 14 (73.7%)? 5 (26.3%)*
TIMI flow after PCI: 0.140
Grade 0 0 (0.%)° 3 (100%)°
Grade 1 0 (0%)° 1 (100%)°
Grade 2 3 (60%)? 2 (40%)°
Grade 3 48 (59.3%)? 33 (40.7%)?
Distal embolisation during PCl 12 (70.6%) 5(29.4%) 0.224
Residual stenosis in Ml area 9 (45.0%) 11 (55.0%) 0.174
Residual stenosis in other MV area 15 (45.5%) 18 (54.5%) 0.094
Residual stenosis in small vessels 19 (51.4%) 18 (48.6%) 0.297
Collateral flow: 0.023
0 36 (65.5%)° 19 (34.5%)°
1 8 (61.5%)° 5 (38.5%)°
2 3 (50.0%)° 3 (50.0%)?
3 4 (23.5%)? 13 (76.5%)°

*bDifference is statistically significant between different letters, and insignificant between the same letters. NMR — no mitral regurgitation;
IMR — ischaemic mitral regurgitation; LCA — left coronary artery; RCA — right coronary artery; RCx — ramus circumflexus; TIMI — Thrombolysis
In Myocardial Infarction coronary flow grade; PCl — percutaneous coronary intervention; MV — main vessels; Ml — myocardial infarction

Figure 7 shows the most significant correlations between
LV size and changes of MA geometry parameters. Expansion
of LV short axis in systole was related with mitral annulus AP
diameter increase in systole (r = 0.582, p < 0.001). LV long
axis at the same cardiac cycle showed the most significant cor-
relation with posteromedial papillary muscle — anterior mitral
annulus distance (r = 0.546, p < 0.001). This finding shows
that PMPM displacement after Ml is related with enlargement
of LV long axis. LV systolic volume and systolic diameter had the
strongest relationship with mitral annulus area and AP diameter,
respectively (LV diastolic volume and diameter were correlated
with the same parameters of MA but not as strongly as in systole).

Table 4 represents results of linear logistic regression
analysis with MR degree as a dependent variable and MA
parameters as independent variables. Of all MA parameters,
AP diameter, tenting height, posteromedial papillary muscle
displacement, and interpapillary muscle distance were found
to be the most significant predictors of IMR.
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DISCUSSION

Moderate or severe MR is a disease that is found in 1.7% of the
general population, 6.4% of patients aged 65-74 years, and 9.3%
of those aged > 75 years [13, 14]. The results of many studies
demonstrate higher incidence of IMR in inferior compared with
anterior MI. Inferior basal LV remodelling causes more severe
geometric alterations in the mitral valve apparatus with greater
displacement of PMPM [15-19]. Based on these findings, in this
study mitral valve geometry was assessed in patients with infer-
oposterior MI. Our analysis and others have previously shown
that IMR after acute Ml is associated with worse LV function,
greater LV enlargement, and MA parameter deformation [19,
20]. This study is one of the first that investigates MA geometry in
patients with no or severe MR in acute phase of inferoposterior
MiI from anatomically correct imaging planes.

The mitral annulus after Ml undergoes a number of
structural changes in IMR, becoming larger and flatter [5, 20,
21]. An increase in size causes the effacement of the mitral
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Table 3. Conventional echocardiographic parameters

Variable Control group NMR IMR p

(I'group; n = 45) (Wgroup; n = 52)  (lllgroup; n =41) s, 1I lvs. Il lvs. I
LVEDD [mm] 458 + 5.1 50.5 5.5 542 =53 < 0.001 < 0.001 0.003
LVEDDi [mm/m?] 237 +23 255=*25 282 +34 0.006 < 0.001 < 0.001
LVESD [mm] 31.9+53 384 +6.9 425 +538 < 0.001 < 0.001 0.005
LVESDi [mm/m?] 16526 19.4 =33 22.1 £3.7 < 0.001 < 0.001 < 0.001
LA [mm] 32339 36.9 =45 38940 < 0.001 < 0.001 0.077
LA [mm/m?] 16.7 = 1.7 187 24 202 £ 2.7 < 0.001 < 0.001 0.006
LVEF [%] 61.84 = 5.2 51470 469 = 7.5 < 0.001 < 0.001 0.002
LVEDV [mL] 100.7 £ 26.1 108.3 = 31.3 121.9 = 28.5 0.597 0.003 0.077
LVEDVi [mL/m?] 51.5+94 53.9 £ 12.9 63.0 = 13.5 0.590 < 0.001 0.001
LVESV [mL] 38.0 = 12.7 53.3+ 193 653 =214 < 0.001 < 0.001 0.006
LVESVi [ml/m?] 19.4 + 5.1 26.4 =83 33.8 =109 < 0.001 < 0.001 < 0.001
LAVI [ml/m?] 243 +54 286 =72 36.4+92 0.052 < 0.001 0.039
LVLA (S) [mm/m?] 324 32 34.8 =43 37344 0.015 < 0.001 0.012
LVSA (S) [mm/m?] 16.8 £ 2.7 183 2.2 20.2 £ 3.1 0.017 <0.001 0.004
RVSA (D) [mm/m?] 13.5+2.0 14.1 2.5 151 2.6 0.414 0.006 0.119
RVSA (S) [mm/m?] 9916 10.8 = 2.0 122 2.2 0.057 < 0.001 0.006
TAPSE [mm] 225*36 20.2 4.0 20.1 =48 0.310 0.312 0.989
MMI [g/m?] 743 £ 15.5 100.3 = 19.8 133.6 = 36.1 < 0.001 < 0.001 < 0.001

NMR — no significant mitral regurgitation (grade 0-I) group; IMR — ischaemic mitral regurgitation group (grade II-1V); LVEF — left ventricular
ejection fraction; LVEDD — left ventricular end-diastolic diameter; LVESD — left ventricular end-systolic diameter; LVEDV — left ventricular end-
-diastolic volume; LVESV — left ventricular end-systolic volume; MMI — myocardial mass index; LA — left atrial diameter in systole; LAVI — left
atrial volume index; LVLA — left ventricular long axis; LVSA — left ventricular short axis; RVSA — right ventricular short axis; S — end systole;

D — end diastole; TAPSE — tricuspid annular plane systolic excursion

30 - I 500 *§
Control grou 462.2
. group 450 162
25+ 244 *g £ NMR group 380,
21.6 21.9 22.5 O IMR group 4007 :
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Figure 6. Mitral apparatus characteristics; *p < 0.05, compared with control group; §p < 0.05, compared with no mitral
regurgitation group; MA — mitral annulus; APd — anteroposterior diameter; ICd — intercommissural diameter; AML — anterior
mitral leaflet; PML — posterior mitral leaflet; MAA — mitral annular area; TA — tenting area; PMPM — posteromedial papillary
muscle; IPMD — interpapillary muscle distance; NMR — no mitral regurgitation; IMR — ischaemic mitral regurgitation

leaflets compromising coaptation length. Three-dimensional  to evaluate MAA precisely [22, 23]. Hyodo et al. [4] eluci-
(3D) echocardiography with planimetric method can be used  dated which methods have similar efficiency to that of the
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Figure 7. Left ventricle and mitral apparatus geometry correlation; LVESVI — left ventricular end-systolic volume index; LVESDI —

left ventricular end-systolic diameter index

Table 4. Prognostic parameters of the mitral apparatus for ischaemic mitral regurgitation in acute inferoposterior myocardial

infarction
Parameter Standardised coefficient () 95% confidence interval for
MA anteroposterior diameter [mm] 0.457 0.036-0.105 < 0.001
Tenting height [mm] 0.477 0.104-0.217 < 0.001
PMPM-coaptation distance [mm] 0.248 0.008-0.066 0.013
IPMD [mm] 0.185 0.012-0.079 0.009
MA — mitral annulus; PMPM — posteromedial papillary muscle; IPMD — interpapillary muscle distance

3D planimetric method for MAA measurement. AP/IC planes
were found to be the most accurate method for measuring
MAA without the influence of the annular shape. These results
suggest that AP/IC plane measurements are the best alternative
to the standard 3D planimetric MAA measurements [4]. In

their study, Foster et al. [6] showed that the correct anatomic
imaging planes method of mitral annulus measurement cor-
related very well with cardiac computed tomography. Our
study has shown that AP diameter mostly correlated with MR
degree when compared with IC plane.
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The changes of the geometry of the subvalvular apparatus
are the main determinants of the IMR, especially the papillary
muscle displacement and leaflet tenting. Local remodelling
of the LV displaces papillary muscles and leads to a traction
on the mitral leaflets [24]. In our study the tenting height,
leaflet tenting area, and PMPM displacement mostly varied
in the patient group with a higher degree of IMR. These le-
sions are confirmed in a previous study as well [25]. But there
is a difference between measurements of MA: in this study
parameters are evaluated from anatomically correct imaging
planes compared to other studies with conventional meth-
ods. In the present study multivariate analysis has shown that
AP diameter, tenting height, posteromedial papillary muscle
displacement, and interpapillary muscle distance were the
main determinants of IMR.

Left ventricular remodelling after Ml is the strongest fac-
tor that causes changes in mitral valve apparatus. Based on
this, our results have shown that mitral annulus and papillary
muscle geometry variation correlated most with the altera-
tions of LV.

Time to reperfusion is an important factor in preservation
of the myocardium. Recent studies have demonstrated the
importance of collateral supply in IMR reduction [26]. Despite
this, other studies have shown that collateral flow compensates
for antegrade flow reduction and relieves ischaemia in stable
coronary artery disease with chronic total occlusion in less
than 5% of patients [27]. In our study, a large proportion of
patients exhibited IMR despite well-developed collateral flow
to occluded culprit artery region. Accordingly, more studies
are needed to assess the impact of collateral flow on IMR on
long-term follow-up.

Limitations of the study
The study samples were not large and may have been influ-
enced by multiple exclusion criteria that are indicated at the
methodology part of this study.

CONCLUSIONS

A comprehensive assessment of MA in IMR after acute infer-
oposterior MI provides further verification of the important role
of mitral geometric deformation in the origin of IMR. It was
noticed that AP diameter mostly correlated with MR degree
when compared with IC plane. AP diameter, tenting height,
PMPM displacement, and IPMD were found to be the most
significant predictors in the development of IMR.
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Ocena aparatu zastawkowego zastawki mitralnej
u chorych z ostrym zawatem sciany tylno-dolnej
serca i niedokrwienna niedomykalnosciq
zastawki mitralnej na podstawie echokardiografii
dwuwymiarowej w odpowiednich ptaszczyznach
obrazowania anatomicznego

Karolina Melinyte, Zivilé Valuckiéné, Renaldas Jurkevicius

Department of Cardiology, Lithuanian University of Health Sciences, Kaunas, Litwa

Streszczenie

Wstep: Niedomykalnos$¢ niedokrwienna zastawki mitralnej (IMR) w nastepstwie remodelingu lewej komory i geometrycznej
deformacji aparatu zastawkowego (MA) wiaze sie z niekorzystnym rokowaniem po zawale serca.

Cel: Badanie przeprowadzono w celu oceny MA na podstawie badania echokardiograficznego w odpowiednich ptaszczyznach
obrazowania anatomicznego u chorych z ostrym zawatem tylno-dolnej $ciany serca i niedomykalnoscia zastawki mitralne;j.

Metody: Do badania wiaczono prospektywnie 93 chorych bez strukturalnych zmian zastawek serca, u ktérych stwierdzono
po raz pierwszy w zyciu zawat Sciany tylno-dolnej. U pacjentéw wykonano dwuwymiarowa echokardiografie przezklatko-
wa w celu oceny aparatu zastawkowego w ciagu 48 h od zgloszenia sie chorego po leczeniu reperfuzyjnym. Na podstawie
stopnia niedomykalnosci zastawki mitralnej (MR) chorych podzielono na dwie grupy: osoby bez istotnej MR (NMR; n = 52;
bez cech niedomykalnosci lub niedomykalono$¢ fagodna [stopieri 0—I] MR) oraz osoby z niedokrwienng MR (IMR; n = 41,
z MR > 2 stopnia). Grupe kontrolng stanowito 45 zdrowych os6b.

Wyniki: Niedomykalnos¢ niedokrwienna zastawki mitralnej wiazafa sie z poszerzeniem lewej komory, obnizeniem frakgji
wyrzutowej, zwiekszeniem $rednicy i powierzchni pierscienia zastawki mitralnej oraz zmianami w obrebie aparatu podza-
stawkowego w poréwnaniu z grupa NMR i osobami zdrowymi.
Whioski: Niedomykalnos¢ niedokrwienna zastawki mitralnej w ostrym zawale $ciany tylno-dolnej wiaze sie z wiekszymi
zmianami geometrii MA powodujacymi nieprawidiowa czynno$¢ zastawki mitralnej.
Stowa kluczowe: niedomykalno$¢ niedokrwienna zastawki mitralnej, aparat zastawkowy, zawat serca, odpowiednie
ptaszczyzny obrazowania anatomicznego
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