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ANATOMIC BASIS
FOR MITRAL
REMODELING AND
EVALUATION OF
THE LONG-TERM
OUTCOMES OF
MITRAL REPAIR

Out of a wide spectrum, this study presents our institutional early and late results
af 753 patients who have undergone mifral valve reconstruction in the period
between 1985 and 2000. There were 536 female (71.2%) and 217 male (28.8%)
patients, mean age was 36.4 years ranging between 3-72. The etiological factors
were recognized as rheumatic valvular discase in 80.8%, degenerative mitral valve
disease in 8.2%, congenital valve disease in 6.3%, ischemic mitral valve disease in
4.7% af the patients. The preoperative diagnoesis was predominant stenosis in 135
cases (17.93%), predominant regurgitation in 271 cases (35.98%), and mixed
lesion in 347 cases (46.08%). According to NYHA classification, most of the
patients were in class IT. Mitral valve findings determined the type of mitral
surgery. Mitral valviloplasty technigues consisted of annuloplasty in 375 patients
(prosthetic ring annuloplasty in 89, Kay annuloplasty in 117, Wooler annuloplasty
in 108, and other kinds of modified annuloplasty techniques in 61), augmentation
of the mitral leaflets in 105 patients (the extension of the posterior leaflet with
antologous pericardium in 49, and repair of the mitral cleft in 56), release of
retracted subvalvular apparatus in 418 patients (commissurotomy, splitting of
chordae tendineae andlor papillary muscles, resection of secondary chordae
tendineae, fenestration of fused chordae), restriction of increased mitral valve
mobility in 43 patients (the guadrangular resection of anterior leaflet in 22,
shortening of elongated chordae in 32, chordaplasty in 16). Simultaneous aortic
valve surgery was performed in 160 of the cases with aorfic reconstruction in 62
patients. 114 patients underwent tricuspid valve repair associated with mitral
valvuloplasty.

The operative mortality was 0.66% and the hospital mortality was 1.81%. The
reoperation rate for mitral valve insufficiency or restenosis was 12.5% in 94
patienis. A complete follow-up was available in 78.1% of the patients with a mean
observation time of 49.2 months (2410.8 patient-years).
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According to our institutional policy, mifral
valvuloplasty should be tried if possible because af its
more physiological approach and its potential to
improve long-term  results. These experiences
indicated that mitral reconsiruction procedures were
effective surgical approaches in repairing the valves
that otherwise would need to be replaced.
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S reported by Lillehei and associates

(1) in 1957, with an increasing

understanding of the pathophysiologic
mechanisms of the diseased valve, the
attention has been focused on reconstructive
surgery for acquired valvular disease.
An essential component of valve repair is
remodeling the mitral valve. The aim of the
reconstruction of mitral valve is to restore not
only normal valve anatomy but also optimal
valve function in all components of the mitral
valve apparatus, rather than in the annulus
alone.
Out of a wide spectrum, this study presents
our instutional early and late resuts of 753
patients who have undergone mitral valve
reconstruction in the period between 1985 and
2000.

ince the first successful repair of
regurgitant mitral valve by annulus
plication under direct vision was

PATIENTS AND METHOD

From 1985 to 2000, 753 patients with mitral
valve disease had mitral repair procedures to
obtain optimal valve function. The age of the
patients ranged from 3-72 (mean 36.4), 536
patients were female (71.2%), 217 patients
were male (28.8%). Most of the patients were
in class IIl according to the NYHA
classification. 393 patients (52.2%) were in
normal sinus rhythm, 360 patients (47.8%)
were in atrial fibrillation. The etiological
factors were recognized as rheumatic valvular
disease in 608 patients (80.8%), degenerative
mitral valve disease in 62 patients (8.2%),
congenital valve disease in 48  patients
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(6.39%), ischemic mitral valve disease in 35
patients (4.7%). The preoperative diagnosis
was predominant stenosis in 135 cases
(17.93%), predominant regurgitation in 271
cases (35.98%), and mixed lesion in 347 cases
(46.08%).  Patient - characteristics  are
summarized in Table 1.

Accurate valve analysis was achieved by
transthoracic echocardiography (TTE),
additionally by transesophageal
echocardiography (TEE) in most of the
patients before the operation, and by
controlling with fluid under direct inspection
and TEE during the operation and also valve
competence was evaluated in fibrillation just
after cross-clamp releasing.

The mitral valve findings determined the type
of mitral surgery. Mitral valvuloplasty
techniques consisted of annuloplasty in 375
patients (prosthetic ring annuloplasty in 89,
Kay annuloplasty in 117, Wooler annuloplasty
in 108, and other kinds of modified
annuloplasty techniques in 61), augmentation
of the mitral leaflets in 105 patients (the

Table 1. Patient characteristics

n (%) Age Range
Total 753 100 364 (3-72)
Sex
Female 536 712 342 (7-66)
Male 217 288 375 (3-72)
Etiology
Rheumatic 608 808 372 (13-59)
Degenerative 62 82 58.1 (33-72)
Congenital 48 63 122 (3-53)
[schemic 35 47 593 (52-61)
Diagnosis
Stenosis 135 179
Regurgitation 271  36.0
Mix 347 46.1
Pathology
Isolated 536 712
Mitro-Aortic 160 215
Triple 77 10.3
ECG
SR 393 522
AF 360 478
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Table 2. Type of valvuloplasty

n
Annular Procedures
Annuloplasty
Ring 89
Kay 117
Wooler 108
Modified 61
Total 375
Augmentation of leaflets
Cleft repair 55
Posterior leaflet extension 49
Anterior leaflet patching 1
Total 105
Release of subvalvular apparatus
Commissurotomy 418
Splitting
Papillary muscles 388
Chordae tendineae 290
Fenestration 66
Total 418
Restriction of leaflet mobility
Quadrangular resection 22
Shortening 32
Chordaplasty 16
Total 62
extension of the posterior leaflet with

autologous pericardium in 49, and repair of the

cleft in 55), the release of retracted
subvalvular apparatus in 418 patients
(commissurotomy, splitting of chordae

tendineae_and/or papillary muscles, resection
of sewndary chordae tendineae, fenestration
of fused chordae), the restriction of increased

n
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Figure 1. Pre- and postoperative classification
of the patients according to NYHA
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mitral valve mobility in 43 patients (the
quadrangular resection of anterior leaflet in
22, the shortening of elongated chordae in 32,
chordaplasty in 16). Most of the patients had
more than one maneuver to attain competence
(mean 1.3). Mitral valvuloplasty techniques
are summarized in Table 2.

Simultaneous aortic valve surgery was
performed in 160 of the cases with aortic
reconstruction in 62 patients. 114 patients
underwent tricuspid valve repair (tricuspid
DeVega annuloplasty in 103, tricuspid valve
commissurotomy in 28) associated with mitral
valvuloplasty.

Statistical Analysis

The data collection methodology and data
analysis strategy for mitral valve operations
were applied according to the Kosuyolu Heart
and Research Hospital practice (2).

Patients’ events were tabulated according to
the set of definitions provided in the
"Guidelines for Reporting Morbidity and
Mortality After Cardiac Operations"(3,4). The
occurrence of clinical outcomes during
follow-up period was evaluated by using
Kaplan-Meier survival curves.

RESULTS

The operative mortality was 0.66% out of 753
patients (5 patients) and the hospital mortality

was 1.81% (14 patients). Eleven
thromboembolic events were recorded in
patients whose heart rhythm were  atrial

fibrillation and who had left atrial thrombus
before the operation.

Patients' functional status was evaluated pre-
and post-operatively (Figure 1).

The reoperation rate for mitral insufficiency
and/or restenosis was 12.5% (94 patients). In 8
patients, the mitral valve was repaired again.
In the remaining patients, prosthetic valve
replacement was performed (Figure 2).

A complete follow-up was available in 78.1%
of the patients with a mean observation time of
49.2 months, ranging between 9-129 months
(2410.8 patient-years).

S-year survival rate was 98.1% in our series.
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Figure 2. Results of mitral valvuloplasty

Actual 5-year thromboembolism-free rate was
96.8% and 5-year reoperation-free rate was
89.7% (Figure 3).

Anticoagulation was used in patients who
were in atrial fibrillation. The other patients
received low-dose aspirin therapy.

DISCUSSION

With an increasing awareness of limitations of
both mechanical prostheses and bioprostheses,
attention has been refocused on valvuloplasty
because of its being a more physiologic
approach and its potential to improve
long-term results. Mitral valve replacement in
the young age group and particularly in
women of child-bearing age, still presents a
serious problem in terms of anticoagulation
and limited durability of the bioprosthesis.

Fundamental techniques of valve repair for
mitral  valve disease have been well

Patient %

95
90

established during the past twenty years (5-8).
Valvuloplasty for mitral regurgitation has
clear advantages over prosthetic replacement.
All repair procedures carry a low operative
risk. The operative mortality rate for mitral
valve repairs was 0.66% in our series. Late
survival rate after mitral valve repair is
improved with respect to that of mitral valve
replacement (9).

The incidence and cause of the failure of
mitral valvuloplasty vary according to the
cause of mitral valve disease. The estimated
reoperation rate for mitral valve repair during
a five-year interval is 10.3%, although we
cannot be certain that all patients undergoing
reoperation returned to our clinic.
Reconstructive mitral valve surgery should be
considered for the patients in whom the
appropriate techniques were able to be applied
in accordance with the intraoperative findings.
More sophisticated approaches based on
understanding of the pathophysiology of the
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Figure 3. Actuarial survival of the patients
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===s=d mitral valve and better knowledge of
"—.-1 pstructive surgery will result in a better
' stive outcome, as well as the application
ughult}plasty to an expanded population of
EniS.
~soom Kosuyolu Heart and Research Hospital,
& se=himinary report on mitral valvuloplasty
B sppeared in 1987 (10). Increasing mitral
sloplasty cases in which fundamental
“ssmstruction techniques were applied were
' " srted in several other times (11,12).
wrz! disease's characteristic of being a
- orial pathology was stressed by the
et zuthors as well (13,14). Our experience
d that in merely 10% of the patients
ar dilatation was the sole cause of mitral
Sesmrsiation. Chordal abnormalities
scuening shortening, elongation, or rupture)
lz=flet pathologies were observed to be
s=pon=ible 1n a high percentage of the patients
2i5-07). It seemed that performing a
; orchensive  valvuloplasty (other than
doplasty) had a compelling logic. Many
of wvalvuloplasty technique were
wfemeed or modified to suit the characteristics
§ e population (17-21). New techniques
== 2volved and others were used with
=nons  different from those originally
W mwst reported series, the possibility of
ssece=stul repair did not exceed 85%. This is
e :lly due to inherent complexity of the
Swmbin=d lesion which involves all parts of
% smiral apparatus (15,16). There were some
swemted commissural fusion cases that
wwssired opening to improve cuspal mobility,
wea n rheumatic lesions. A pliable anterior
=efiet was the most important condition for an
(sdoguate valvuloplasty (22). Also a rigid and
{s=all posterior leaflet was relatively an
fafwerse factor. A careful analysis of the
rﬂm&c and functional status of mitral valve
{=ssom was necessary to ensure that a relevant
‘sspar was performed in each lesion.
{5 s=strictive element represents a more
@& icult repair problem compared to dilatation
‘w clongation. In our experience of valve
'-npr in rtheumatic wvalvular disease, the
{ptieats usually had retraction of the posterior
Seafict with short, fibrotic chordae tendineae.
s case the leaflet tissue is lacking,
Umesslization by resection of the secondary

e ' - A
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chordae and fenestration of the marginal
chordae are not enough to obtain adequate
coaptation. Patch enlargement provides a
better mobilization of the posterior leaflet
tissue, a large surface of coaptation, less
turbulance, a lesser degree of residual stenosis
(23).

By contrast, in developing countries, the
patients with rheumatic mitral valve disease
are much older like they were in our series.
The results of valvuloplasty are much better
here, obviously because the pathologic process
is more stable and the patients are not
subjected to reinfection (24).

The presence of severe dysfunction of the left
ventricle did not preclude valvuloplasty where
the subvalvular mechanism is preserved. On
the other hand, poor left ventricular function
increases the likelihood of embolism from the
prosthetic valve (25, 26). Hence, we no longer
consider a poor left ventricle to be a
contraindication to valvuloplasty.

Early failure of mitral valve repair is probably
due to technical factors (27). Valvular failure
may also have resulted from poor patient
selection or  inadequate  intraoperative
assessment of mitral valve function after the
repair (28, 29, 30). Using intraoperative
transesophageal echocardicgraphy to assess
the repaired mitral valve will be a factor in
diminishing incidence of early failure in mitral
valve repair.

CONCLUSION

We concluded that valve repair for mitral
valve disease was associated with better
long-term survival and left ventricular
performance, as well as lower thromboembolic
and anticoagulant-related hemorrhagic
complications compared to mitral valve
replacement with a mechanical prosthesis. Our
institutional policy is that mitral valvuloplasty
should be tried if possible because of its being
a more physiological approach and its
potential to improve long-term results. These
experiences indicated that mitral
reconstruction  procedures are  effective
surgical approaches in repairing the valves that
otherwise would need to be replaced.
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