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KLASSIFIKASIYA



CARPENTIER CLASSIFICATION OF
MITRAL REGURGITATION

Typel
Marmal leaflet
mation

LEAFLET PERFORATION
ANNULAR DILATION

Type N
Increased leaflet
moton

CORDAL ELONGATION
QR RUPTURE

Type llla
Restricted leaflet
miatian
{systole and diastole)

RHEUMATIC
DISEASE

S—

Type liib
Restricted leaflet
mietion
[sysiole)

ISCHEMIC OR NONISCHEMIC
LV REMODELING

Carpentier et alf Thorac Cardiouasc Surgery 1980:-79:358-348



Myocardial injury

* -

A

* |schaemia, stunning

* Fibrosis

¢ Atrial fibrillation

* Left ventricular dyssynchrony
* Malignant arrhythmias

¢ Neurohormonal disease

« e

Mitral apparatus
* Annular dilatation
* Papillary muscle




1.INCREASED TETHERING FORCES
- LV dilation
- LV sphericity
- LV segmental dyskinesia
- PM displacement
- PM dyssynchrony
- PM asymmetry
- Annular dilation
- Annular flattening

2. DECREASED
CLOSING FORCES
- Reduced LV contractility
- LV dyssynchrony
- increased LA-pressure
- reduced mitral
annulus contraction

3. ALTERED
MITRAL VALVE
FUNCTION
- decreased area growth
- increased thickening

normal mitral vaive Fibrotic maladaptive mitral valve

Tethering forces *4- HF

EMT +

. —>» Restrictive valve
fibrosis

motion




Measure

Grade |l

Grade lll

Grade IV

Moderate

Moderate

Severe

Severe

EROA (cm?)

0.2-0.29

0.3-0.39

0.3-0.39*

RVol (mL)

*3 specific severe criteria or secondary MR




MR QUANTIFICATION

* Secondary MR |

3 Severe
Criteria




Mitral Regurgitation

Flail leaflet
Central large jet > 50% area
VCW >0.7cm
Flow convergent radius > 1.0 cm
Pulmonary vein flow reversal

Enlarged LV with normal function

>4 Criteria




Grade Definition ﬁmhdftrﬁthlm
A Ao MR | -
B | Progressive MR | o Regional wall motion » ERO<020cm't
abnormalities with mild o Regurgitant volume <30 mL
tethering of mitral leaflet o Regurgitant fraction <§0%
» Annular dilation with mild loss
of central coaptation of the
mitral leaflets
C Asymptomatic | « Regional wall motion s ERO20.20em't
severe MR abnormalities and/or LV~ | » Regurgitant volume 30 mL
dilation with severe tethering of | » Regurgitant fraction >50%
loss of central coaptation of the therapy
mitral leaflets
D | Symplomatic | o Regional wall motion o ERO2020cm’t o HF symploms due 1o MR
severe MR ahnormalities and/or LV o Regurgitant volume 230 mL persist even afler
dilation with severe tethering of | o Regurgitant fraction >30% revascularization and
mitral leaflet ¢ LV dilation and systolic optimization of medical
* Annular dilation with severe dysfunction due to primary therapy
loss of central coaptation of the myocardial disease » Decreased exercise
mitral leaflets tolerance
o Exertional dyspnea

*Several valve hemodynamic criteria are provided for assessment of MR sevenity, but not all criteria for each category will be present in each patient. Categorization of MR
severity as mild, moderate, or severe depends on data quality and integration of these parameters in conjunction with other clinical evidence.
#The measurement of the proximal isovelocity surface area by 2D TTE in patients with secondary MR underestimates the true ERO due to the erescentic shape of the proximal

CONVETZENCE,

2D indicates 2-dimensional; ERO, effective regurgitant orifice; HF, hean failure; LA, left atrium; LV, left ventricular; MR, mitral regurgitation; and TTE. transthoracic

echocardiogram,




Recommendations for Diagnosis of Secondary MR

Referenced studies that support the recommendations are
summarized in

. In patients with chronic secondary MR (Stages
B to D), TTE is useful to establish the etiology
and to assess the extent of regional and
global LV remodeling and systolic dysfunction,
severity of MR, and magnitude of pulmonary
hypertension. '

. In patients with chronic secondary MR (Stages
B to D), noninvasive imaging (stress nuclear/
PET, CMR, or stress echocardiography),
coronary CT angiography, or coronary
arteriography is useful to establish etiology of
MR and to assess myocardial viability.

. In patients with chronic secondary MR
with severe symptoms (Stage D) that are Synopsis
unresponsive to GDMT who are being
considered for transcatheter mitral valve
interventions, TEE is indicated to determine
suitability for the procedure.’**®

In symptomatic patients with chronic secondary MR,
TTE is the initial diagnostic modality. Assessment of the
coronary anatomy and myocardial viability may be
helpful in management if ischemic MR is suspected. If

. In patients with chronic secondary MR transcatheter mitral valve intervention is contemplated,

undergoing transcatheter mitral valve TEE determines suitability for the procedure and guides
intervention, intraprocedural guidance with the procedure.’

TEE is recommended.*’#13




MUALIC®



ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

SIZE OF TREATMENT EFFECT

CLASS lla CLASS IIb
Benefit >> Risk Benefit = Risk
Additional studies with Additional studies with broad
focused objectives needed objectives needed; additional
IT IS REASONABLE to per-  [egistry dala would be helpful
form procedure/administer Procedure/Treatment
treatment MAY BE CONSIDERED
LEVEL A m Recommendation in favor = Recommendation’s
Nichida nocitions of treatment or procedure usefulness/efficacy less
evalu: te:* p being useful/effective well established
) : m Some conflicting evidence m Greater conflicting
Data derived from multiple from multiple randomized evidence from multiple
randomized clinical trials trials or meta-analyses randomized trials or
or meta-analyses meta-analyses
LEVEL B m Recommendation in favor m Recommendation’s
of treatment or procedure usefulness/efficacy less
::':;: e:m;tpulalinns being useful/effective well established
. m Some conflicting m Greater conflicting
Data derived from 8 evidence from single evidence from single
single randomized trial randomized trial or randomized trial or
or nonrandomized studies nonrandomized studies nonrandomized studies
m Recommendation in favor m Recommendation’s
of treatment or procedure usefulness/efficacy less
being useful/effective well established
= Only diverging expert m Only diverging expert
opinion, case studies, opinion, case studies, or
or standard of care standard of care
Suggested phrases for should is reasonable may/might be considered
writing recommendations is recommended can be useful/effective/beneficial may/might be reasonable
is indicated is probably recommended usefulness/effectiveness is
is useful/effective/beneficial or indicated unknown/unclear/uncertain

Comparative
effectiveness phrases’

treatment/strategy A is
recommended/indicated in
preference to treatment B
treatment A should be chosen
over treatment B

treatment/strategy A is probably
recommended/indicated in
preference to treatment B

it is reasonable to choose
treatment A over treatment B

or not well established

COR Il
No Benefit

is not
recommended
is not indicated
should not be
performed/
administered/
other

is not useful/
beneficial/
effective

COR Il
Harm

potentially
harmful

causes harm
associated with
excess morbid-
ity/mortality

should not be
performed/
administered/
nther



Severe MR Stape D
{RVol 260 mL, RF =50%,
ERO z0.40 cm? )







Recommendations Class®

Valve surgery/intervention is recommended

only in patients with severe SMR who remain
symptomatic despite GDMT (including CRT if |
indicated) and has to be decided by a structured

, 27 323,336 337
collaborative Heart Team **" #4343

Level®

Patients with concomitant coronary artery or other cardiac

disease requiring treatment

Valve surgery is recommended in patients

undergoing CABG or other cardiac [
sur"ger'y,}"'g'””“m

In symptomatic patients, who are judged not

appropriate for surgery by the Heart Team on

the basis of their individual characteristics,” PCI

(and/or TAVI) possibly followed by TEER (in

case of persisting severe SMR) should be

lla

considered.



Chronic Severe Secondary Mitral
Regurgitation: Intervention

MV surgery is reasonable for patients with chronic
severg secondary MR (stages C and D) who are
P i BRESIRIN ﬂﬂﬂﬁﬂfﬁm

Wmﬂuﬂ{ﬂmmlll M'Hil:l'l
nguifmly I’urwlitl'h
mmmwmuuﬂu B) who are




COR

LOE

C-EO

Recommendations

1. Patients with chronic severe secondary MR

(Stages C and D) and HF with reduced LVEF
should receive standard GDMT for HF, including
ACE inhibitors, ARBs, beta blockers, aldosterone
antagonists, and/or sacubitril/valsartan, and
biventricular pacing as indicated.' "

. In patients with chronic severe secondary

MR and HF with reduced LVEF, a cardiologist
expert in the management of patients

with HF and LV systolic dysfunction should
be the primary MDT member responsible
for implementing and monitoring optimal
GDMT.*14

Synopsis

GDMT for HF with reduced LVEF in patients with severe
secondary MR should be provided, in conjunction with
a cardiology expert, in the management of HF.



TOMIR YOXSA REPLASMAN?

Results: There was a trend towards better
perioperative survival in the RPR arm. However, the
difference fell short of statistical significance [odds
ratio (OR) (95% confidence interval [CI]): 0.66 (0.41-
1.07), p = 0.09]. Patients submitted to RPR
experienced a significantly higher MR recurrence rate
when compared with their counterparts submitted to
RPL [OR (95% CIl): 16.8 (5.07-55.7, p = 0.00001)].

Conclusion: There is a trend towards lower
perioperative mortality in RPR in comparison to RPL.
On the other hand, RPL was associated with
significantly lower recurrence rates.



TOMIR YOXSA REPLASMAN?

— —

'replacement'. The primary outcome measure was
30-day survival. The secondary outcome measures
were MR recurrence and reoperation. Out of 310
articles, 18 fulfilled the inclusion criteria. A total of
3978 patients were included: 2563 (64%) MVRp
cases and 1415 (36%) MVR cases. Operative
techniques included annuloplasty for MVRp and
subvalvular apparatus-sparing MVR techniques.
Thirty-day mortality was lower after MVRp compared
with MVR [OR 0.42; (95% CI 0.33-0.54; P = 0.0001)].
There was no difference in long-term survival ranging
1-5 years (HR 0.85, 95% CI 0.65-1.12). Recurrence of
MR was significantly higher in the MVRp group (OR
4.26, 95% CIl 2.52-7.22), as was the rate of
reoperation (OR 2.03, 95% CI 1.49-2.77). Although

MVR for ischaemic MR has a higher 30-day mortality
rate compared with MVRp, MVRp is associated with

the higher rate OW the need for

reoperation. MVR remains an attractive option for
ischaemic MR.



A -Downsinzing mitral valve annuloplasty B- Papillary muscles repositioning C- Papillary muscles sling + annuloplasty D- Papillary muscles approximation + annuloplasty
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Fig. 2. Surgical techniques for mitral valve repair in secondary mitral regurgitation. (A) Downsing mitral valve annuloplasty.

Reproduced with permission from J. Yap et al. [59]. (B) Papillary muscles repositioning + annuloplasty. PM realignment sutures are
through the posteromedial papillary muscle and through the posterior mitral annulus in the P3 segment. Reproduced with permission
from E. Girdauskas et al. [54]. (C) Papillary muscles sling using a 4 mm Gore-Tex tube encircling the bodies of posteromedial and
anterolateral papillary muscles. Reproduced with permission from F. Nappi et al. [60] and U. Hvass et al. [58]. (D) Papillary muscle
approximation. A U shaped 2-0 Gore-Tex suture reinforced by two patches of autologous pericardium is passed through the bodies of

the posterior and anterior papillary muscles. Reproduced with permission from A. Rama et al. [57].



TABLE 3 Selected 1-Year Outcomes of MV Repair Versus Replacement for
Severe Ischemic MR (From the Cardiothoracic Surgical Trials Network)

MV Repair MV Replacement

(n = 126) (n = 125) p Value
LVESVI (ml/m?; primary endpoint)  54.6 + 25.0 60.7 + 31.5 0.18%
Recurrent moderate/severe MR 32.6% 2.3% <0.001
Moderate 28.4% 2.3% —
Severe 4.2% 0% —
Death 14.3% 17.6% 0.45
MV reoperation 2.4% 0% 0.25
Major adverse cardiac eventst 32.5% 33.6% 0.86
New York Heart Association 9.0% 14.0% 0.28
functional class IlI/1V
Minnesota Living With 24.5 + 23.1 19.6 £ 19.4 0.12

Heart Failure score

Values are mean + SD or %. *Adjusted for death. tDeath, stroke, New York Heart Association
functional class increase by =1 grade, heart failure rehospitalization, or mitral valve reoperation.
Adapted with permission from Acker et al. (60).

LVESVI = left ventricular end-systolic volume index; MV = mitral valve.
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TRANSTORAKAL EXOKARDIOGRAFIYA
(Adl . Ramiz Kart nomrasi :
Soyadi - Tbrahimov ;
Dogum tarixi_: 1957  Soba . Kardiologiya
“Cinsi : ke Hakim ~Glnay Hatamova

ARD Aortanin kok; VS Madaciklararas gapar:
N: 20-39mm _ ‘ (611 mm)
ACS Aorta qapagin agiimast: LVPW Arxa Divar:

Sol Qulaqeiq: EDV Son diastolik hacm:
(20-40mm) , , N:70-156ml
Sag Qulaqeiq: ESV Son sistolik hacm:
Sag
LVIDd Son diastolik slgi:

37-56 mm
LVIDs Son sistolik 6lga:

17-35 mm

Mitr qapq

Qapaq Sahasi | Trace
N: (4.0-6.0 sm?

N
m/sn

Pmax P max
R )
Pmean

Trikuspid qapq TG-1 ) | Pulmonar qapa

eGP R i AR A
m/sn

Pmax
Pmax

Orta Gradient:
Pmean

Pulmonar sistolik tazyiq:

Sarh : Sol madaciyin sistola diastolik &lgllari normaldir, sistolik funksiyasi

azalmisdir (LVEF-35-38%), relaksativ tip diastolik disfunksiyasi va konsentrik

hipertrofiyasi geyd edilir.Sol qulagciq ve sag bosluglar normaldir. Seqmentar divar

harskat pozgunlugu (septum ciddi hipokinetik, inferiorun midi ,bazah ciddi hipo-

akinetik) qeyd edilir. Qapaq aparati fibrotikdir. Aorta va pulmonar arteriya
~ normaldir, Pulmonar arteriya tezyiqi 45 mm c.s. Slglildii. Perikard boslugu
~ temizdir.

fl Rangli doppler ExoKQ-da: TG- 1, MG-orta-ciddi (isemik) qeyd edilir.
T L.
















TRANSTORAKAL EXOKARDIOGRAFIYA

Adi . Ramiz Kart n6 T

Soyadi ___: Ibrahimov % T arixn i 23.09.2023

ggggm tarixi 1957 [ Stba : Kardiologiya

insi ik Hakim : Glinay Hatemova Ty
0502103357 \

ARD Aortanin koku: 33 VS Madaci : ‘

N: 20.30mm G ;anr:;uklararast Gcapar: 14.0

ACS Aorta gapagin agiimasi: | 20 | LVPW Arxa Divar: : =
gyl balis {6-1“:var:a Divar: 1.0

Sol Qulageig: 36 EDV Son diastolik hacm:

(20-40 mm) N: 70-156ml

Sag Oulaqqrq: ESV Son sistolik hacm:

Sag Madacik (._1 8-25 mm) in | N:13-66 ml

LVIDd Son diastolik &lgi: 46 EF Atm fraksiyasi: | 50-55%
(37-56 mm) | (>50-55)

LVIDs Son sistolik élci: 27 ES Qisama toz:. .« |,
(17-35 mm) (%) | j
Mitral gapaq MC-1-11° Aortal gapaq

‘Qapaq Sahasi [ Trace [PHT | Qapaq Sahesi:

N: (4.0-6.0 sm?) N: (2.0-4.0 sm?)

E/A: 0.7/0.9 | Aortal V max: 14

(m/sn)

Max Gradient: Max Gradient: |5

(Pmax) (P max) \ \
Orta Gradient: Orta Gradient: ' \
(Pmean) (P mean) \ l'

Pulmonar gapaq

Trikuspid gapaq  TC-min

Pulmonar V max:

Qapagq sahasi:

‘ : (m/sn)

1! el e
Axin siirati: |06 \ Max Gradient: 5
| (Pmax) \
Max Gradient: Pulmonar arteriya diametri:
(Pmax) . DR
Orta Gradient: Pulmonar sistolik tezyiq: N
(Pmean) o § o

AKS amaliyyati sonra

s1 vaziyyat.

buri vaziyyetinda aparnldi.

Miiayina xastanin mac _ :
tola diastolik 6lglleri vo sis

tolik funksiyasi normaldir,

yd edilir.

Sarh : Sol madaciyin sis
relaksativ tip diastolik disfunksiyas! ve

Sol qulageiq ve sag bosluglar normaldir. Seq
(inferiorun bazali zaif hipokinetik) qeyd edilir. Qapaq apa

pulmonar arteriya normaldir. Pulmonar arteriya tazyiqi nor

ongi doppler ExoKQ-da: TC-min. MG-HII0 geyd edilr .

konsentrik hipertrofiyasi qe
mentar divar harakat pozguniugu
rati fibrotikdir. Aorta va

maldir. Perikard boslugu




Diggatiniz Ugiin Tasakkiir Edirik
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