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Abstract

Background: There is no consensus regarding the selection
criteria for the annuloplasty rings, although some publications
have addressed thisissue. Usually, complete rigid rings are
preferred to treat functional MR, under-sizing the prosthesis
to overcome leafl et tethering, while flexible or semirigid
rings, either complete or partial, are more often used to treat
degenerative.

Aim of Study: Evaluation of the mitral valve competency
and gradient after mitral valve repair comparing rigid annu-
loplasty ring vsflat physio Il ring.

Patients and Methods: Between October 2018 and October
2021, thirty-three (33) patients underwent mitral valve repair
by flat physio ring and saddle shaped annuloplasty ring for
degenerative and ischemic mitral valve disease respectively.
Correlation between postoperative mitral hemodynamics was
evaluated, the ischemic patients were fully revascul arized.

Results: Only (2) patients had a significant MR from the
degenerative by using flat physio |1 ring while 3 patients
developed a significant increase in mean Diastolic Gradient
on the mitral valve.

Conclusion: Selection of mitral valve ring should be differ
according to the type of the pathology.

Key Words: Mitral valve repair — Degenerative disease —
Ischemic mitral valve disease diastolic gradient
— Mitral regurgitation — Functional mitral stenosis.

I ntroduction

THE standard procedure of Mitral regurgitation
isthe mitral valve repair (MVr) for both functional
and degenerative types. Either recurrence of MR
or functional mitral stenosis (FMS) according to
the reduction of the mitral effective orifice area
(EOA), and elevation of the trans-mitral pressure
gradient (TMPG), isthe main concern.

Thereisahigh incidence of FMS with a mitral
valve arealessthan 1.5cm or amean TMPG more
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than 5SmmHg after surgical mitral annuloplasty for
both ischemic or degenerative MR [1-3]. this may
lead to development of NYHA and/or atrial fibril-
lation [4-6].

The type of annuloplasty either saddle shape
rigid ring or complete semirigid flat ring were
reported as predictors of FM S, following valve
repair. Compared to a physio ring, the postoperative
TMPG was greater in patients with a saddle shaped
ring prosthesis[5].

On the other hand, alarger annuloplasty pros-
thesisis expected to reduce TMPG. Based on these
backgrounds, the aim of this study is to evaluate
mitral valve hemodynamics and competency of
the repair.

There is no consensus regarding the selection
criteriafor the annuloplasty rings, although some
publications have addressed thisissue [7]. Usualy,
complete rigid rings are preferred to treat functional
MR, under-sizing the prosthesis to overcome leaflet
tethering, while flexible or semirigid rings, either
complete or partial, are more often used to treat
degenerative MR. Fig. (2).

Patients and M ethods

It is aretrospective comparative study for eval-
uation of mitral valve hemodynamic status by
trans-thoracic echocardiogram immediate post
operative (2 weeks). Thirty-four (34) patients
underwent mitral valve repair with annuloplasty
prosthesis at the National Heart Institute of Egypt,
between October 2018 and October 2021.

After excluding one (1) patient with significant
mitral regurgitation = moderate underwent mitral
valve replacement, the remaining thirty-three (33)
patients were enrolled.
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Fifteen (15) patients had degenerative pathol ogy
Fig. (1) had the flat ring annuloplasty, the remaining
had functional mitral regurgitation (FMR) due to
ischemic pathology, the saddle shape ring was
implanted concomitant with CABG.

The goal was to evaluate the correlation be-
tween type of annuloplasty prosthesis and mitral
valve hemodynamics. Consent for using patients
data was obtained from all patients.

In this cohort, seven (7) of patients underwent
minimally invasive mitral repair viaaright mini
thoracotomy. The main technique of mitral repair
included resection in four (4) patients, artificial
chordain three (3) patients, folding plasty in five
(5) patients, and augmentation in one (1) patient.
The prolapse lesion included four (4) anterior,
seven (7) posterior, and seven (7) bi-leaflet.

Transthoracic echocardiography was done to
all patients with estimation of left ventricular
gection fraction (LVEF), end-diastolic and systolic
dimensions, and tricuspid regurgitation pressure
gradient (TRPG) were obtained from the officia
echocardiographic report [g].

The EOA, which was calculated with the con-
tinuity equation, the TMPG, the Doppler velocity
index (DVI = VTIMV/VTILVQOT), and the peak
flow velocity were measured [9-12].

Results

We enrolled thirty-three (33) patients in our
study, all patients had sever MR candidate for MVr
according to the ESC/EACTS Guidelines for the
management of valvular heart disease 2021.

Implanted annuloplasty prostheses was the
physio ring for fifteen (15) patients with degener-
ative mitral valve disease MVD and a saddle shape
for eighteen (18) ischemic patients. Fig. (1).

Fig. (1): Showing competency of the mitral valve ring after
implantation.

The overall mean patient age is higher with de-
generative valve disease 54.68+4.5 (44-71) years
versus 50.11+4.66 (38-66) years with ischemia 14
males 19 females the full demographic datais shown
in Table (1).

Table (1): Demographic DATA number of patient, age, sex

and BMI.
: p-
All  Saddle Physio Il value
No 33 18 15
Age 50.11+4.66 54.68+4.5 0.01
(38-66) (44-71)
Smoking 17 6 11 0.02
Sex:
Male 14 9 5 0.33
Females 19 9 10
BMI:
<18 5 1 4 0.31
18.5-24.9 8 4 4
25-29.9 10 6 4
>30 0 7 3
Previous cardiac
conditions:
Yes 9 9 0 0.001
No 24 9 15
Previous cardiac
conditions:
AF 1 1
Ml 3 3
CHF 2 2
Pacemaker 0 0
PreviousPClI 3 3

Four (4) of the ischemic patients had low LVEF
only one (1) patient with degenerative valve disease.

The ischemic patients won in the no. of dilated
LV EDV aso the elevated PA pressure Table (2).

Table (2): Preoperative Echocardiographic finding most of
the patients had good EF.

; p-
All Saddle Physio Il vaue
LVEF:
<30% 2 2 0 0.35
30-50 3 2 1
>50% 28 14 14
LV EDV:
Morethan6.5 5 3 2 10
Lessthan6.5 28 15 13
PA pressure 40.22+9.16 34.13+3.23 0.02
PA pressure
More than 60 2 2 0 0.49
Degree of MR:
Mild 3 2 1 1.0
Moderate 2 0 2
Sever 0 0 0 1.0
AF 2 1 0 0.48
Mean Diastolic 333171 3+0.65
Gradient
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Techniques:

Table (3): We notice up-sizing the ring in annuloplasty for
degenerative valve disease, downsizing in IMR.

1877

Table (4): Showing the post-operative echo datawith no MR.

; pP-
All Saddle Physio Il value
Ring Size 30.67+2.28 33.07+1.83 0.002
(mean * SD)
Ring size:
26 1 1 0 0.12
28 3 3 0
30 8 6 2
32 10 5 5
34 9 3 6
36 2 0 2
Chordal placement 3 1 2 0.58
Resection 4 0 4 0.03
Augmentation 0 0 0 10

. p-
All Saddle  Physioll value
LVEF:
<30% 5 5 0 0.005
30-50 7 6 1
>50% 21 7 14
LV EDV:
Morethan 6.5 12 10 2 0.01
Lessthan 6.5 21 8 13
PA pressure 5 5 0 0.05
More than 60
Degree of MR:
Mild
Moderate
Sever
AF 1 1 0 1.0

From Table (3) we can notice that we up-sized
thering in annuloplasty for degenerative valve disease
to decrease the incidence systolic anterior motion
(SAM) asinsertion of asmall prosthetic ring may
lead to this pathology, we did downsizing in the IHD,
only two (2) patients had a significant MR from the
degenerative by using flat physio Il ring while three
(3) patients developed a significant increase in mean
Diastolic Gradient on the mitral valve[13].

Fig. (2): Intra-operative TEE for evaluation of mitral valve
competency after ring implantation.

There isagreat postoperative improvement of
both LV EDV, PA pressure and LVFF (Table 4).

Post operative complications also shown in Table

(5).

Table (5): Complication was in the form of PPM insertion,
persistent AF and two patients had superficial
wound infection.

. p-
All Saddle Physio Il value

Complications 6 2 3 0.64
AF 1 1 0

Ml 0 O 0

Pacemaker 1 1 0

Stroke 1 0 1

Wound 2 O 2

Hospital stays 4-6 days 5-6 days

Discussion

Previously to just preserve your repair you had
to do mitral annuloplasty remodeling which was
introduced by Carpentier [14], the optimal shape
and flexibility of mitral annuloplasty rings were
before controversial [15].

In this study, we select the flat ring for degen-
erative mitral valve disease and saddle-shaped
mitral annuloplasty ringsin the ischemic one from
the concept of different regional force patterns of
that suggest that the mitral valve annulus and its
attached valvular and sub-valvular structures are
applying torque onto the flat annuloplasty ring
attempting to conform it into the saddle-shaped
configuration in systole.
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The saddle-shape of the mitral annulus appar-
ently constitutes alow-force configuration in sys-
tole, and accordingly, the saddle-shaped annulo-
plasty ring provided alow-force condition of the
mitral annulus in systole hence our result from the
competency of the valve on this group. These
observations may have important implications for
annuloplasty rings' selections. Saddle-Shaped Mi-
tral Valve Annuloplasty Rings Experience Lower
Forces Compared With Flat Rings [16].

The dynamics during cardiac cycle decreasing
diastolic LV filling and systolic LV pressure by
caval occlusion resulted in areduction in the re-
straining forces of the anterior and commissural
segments in the flat annuloplasty rings. Thisindi-
cates that the restraining forces are |oad-dependent
and coupled to myocardia contraction according
to the Frank-Starling mechanism. Previous exper-
imental studies have shown that annular shrinkage
and shape changeisinitiated in end-diastole [22].

Thismay lead to increased stress in the inter-
trigonal parts and the commissural segment in-
duced by the flat ring may affect natural alignment
of the papillary muscles and chords to the mitral
leaflets and hereby have negative impact on leaflet
coaptation geometry and leaflet stress distribution
[17-26].

Also, the selection of flat ring annuloplasty
came from the concept of the increased danger of
increasing the MPDG and development of SAM
which may increase specially in downsizing also
there isincreasing evidence that identifies the
disruption of mitral annular and aortic root dynam-
ics as the primary cause of SAM after MV repair
using leaflet resection and rigid rings (independent
to leaflet size). Thisis supported by evidence from
alarge series of patients [27].

We concluded that greater annuloplasty size
had a potential to improve not only mitral hemo-
dynamics, but also pulmonary hypertension ob-
tained by resting echocardiogram; compared to a
saddle shape ring, the flat can reduce the mean
TMPG and increase the EOA.

In patients with larger annuloplasty prostheses
if > (30mm), the type of annuloplasty prosthesis
ring did not influence the mitral hemodynamics.

In comparative with Chan, et al., reported a
slight elevation of mean TMPG (>3mmHg) which
can lead to worse intracardiac hemodynamics [5].

From previous studies we saw significant dif-
ference in mitral hemodynamic status among a

variety of annuloplasty products, even if their sizes
were equivalent. Also, in other studies, a smaller
annuloplasty ring was associated with increased
TMPG [28,29].

Although EOA is a parameter calculated by
reducing the influence of transmittal flow, EOA
was correlated with LVSV (EOA = LVSV/MVVTI).
Transmittal flow has less influence on the DVI,
and the DV had no significant correlation with
sizeltype of annuloplasty prosthesesand LV func-
tion. However, there was no significant correlation
between the DVI and PASP; therefore, we may see
left ventricular diastolic function and | eft atrial
boost function when mitral hemodynamics are
evaluated using EOA/TMPG; or the DVI may not
be appropriate for the accurate evaluation of mitral
hemodynamics. In either case, it is still difficult
to detect the influencing factors on mitral hemo-
dynamics after mitral repair using various tech-
nigues and products. Stress echocardiogramisa
more effective option to obtain detailed information
under loading status [30,31,32] .

Exercise-induced pulmonary hypertension
(EIPH) is acause of exercise intolerance and
exertional dyspnea and worsens clinical outcomes
for left ventricular dysfunction and MR [33-36].

Sudy limitations:
There were several limitations.

First, this study was a retrospective observa-
tional study in asingle center. Therefore, there
was selection bias in deciding the techniques and
products for mitral repair. Atrial fibrillation may
influence on mitral hemodynamics, since left atrial
boost function reduced.

Second, this cohort included physically small
Egyptian patients, and therefore annuloplasty size
selection may be different with avariant population.
We have not the luxury for annuloplasty ring se-
lection.
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