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Rheumatic MS

Most common cause of MS worldwide
Immune response 2/2 bacterial infection

Valve inflammation due to cross-reactivity between leaflet tissue
and streptococcal antigen

Begins with formation of tiny nodules along the leaflet coaptation
points, then fibrin deposition on leaflets

Over years to decades: fusion of commissures; thickening, fibrosis
and calcification of leaflet cusps; thickening, fusion and shortening
of chordae - domed appearance

Regurgitant process early on, then progresses to stenosis

Up to 75% of patients with documented recurrences of rheumatic
fever have valvular disease at 45 y f/u

Table 8 Approaches to evaluation of mitral stencsis

Measurement
Units Formula / Method Concept Advantages Disadvantages

Valve area
« planimetry by 2D echo o’ tracing mitral orifice using  direct measurement of » acCLracy - experience required
20 echo anatomic MVA » ndependence from - not always feasble [pocr acoustic
other factors window, severa valve calcification)

- pressure nalf-time 220/ Tie rate of decresse of easy 10 obtan capendence on other factors (AR,
traremitrsl fow is invenssly LA complance, LV dastobc
peoportional 1o MVA functicn...)

- tontinuity equation MVA = (C8Auor ) (VThase) volume Sows through mitral  independence from - muliple measurements (sources
INT pne and a0 orifices &e equal  flow conditions of errors)
- not valid If significant AR or MR

MVA = 1) (Vy e ) MVA assessad by dmdng from difficult
D08k Viyy, /180" Mitral volume flow by the flow conditians.

Maan gradiant AP = T4v N peesswre gradient calculated  easy 1o obitain oapendent on heart raie ano faw
LA from velochty using the conditions
Bamoulll equation

Systolic pulmonary SPAP = vty addition of RA pressure and  obtained In most - grbltrary astimaton of RA prassure
artery pressure + RA prassure maxmum gradent batwaen  patients with MS - no estimation of puimenary
RV and RA vRscular resistance

AP TaviiN of g and valie in < expenence requred
SPAP & AVE ooy SPAR for '} of « lack of vakdation for decision-
+ RA pressure warkload tolerance making

resistance o Sow caused by  initially suggesied 10 1o progostic value

Ms b Jass flow- na clear threshold for
dependent, but not  no additional value vs. valve area
confrmad

2009 ASE/EAE guidelines
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Rheumatic MS Evaluation by echo

> MVA planimetry (2D/3D) at leaflet tips

» Pressure 2 time (220/PHT): affected by

» Continuity equation (LV or RV SV/CW MV VTI)
» Mean gradients: affected by HR

Table 1.3. Stages of M5

Stage Defimition Vahee Anatomy ‘Valve Hemodynamics H
A At risk of MS » Milld wniee d ¢ dusing di w bonmal o » Mone

B Progressive M5, pheurmtic wive changes with  + Incremsed wamsmital fiow velocies  + MikMo-moderate LA enlargement
mmmssuml tusion and dissiolic  « MVA =16 om® & [Honmal pulmonary pressum ot rest
doming of the mitral wilve & Disstolc pressure half-Smes <150 ms
leafle s
Plnimets md MVA 518 om®

Fhsurmatic walve changss. with # Severs LA enlarpemesnt

mmmissml fusonand dissiolic  « (MW <10 an with very severe MS5)  « Beovaisd PASF =30 mim HE

doming of ths mitral walve & Dizsolc presurs hatf-Sms >180 ms

leafiets & {Dizstolic pressum habfime =220 ms

Plnimetsmd MVA <1 5 om® with wery sevem M5)

(MVA <10 om® with wery

severe M5

R Y= s —— N —

mmmkmnl fudonand disslis & (MVA <10 an’ with very severs MS] & Blavatsd PASP 30 mm Mg axsrcks

doming of the mitral wilve + Dimoilc presure half-@ms =150 ms tobsrancs

leafists « (D P | >220 ms & Exsrtional
+ Panimetzed MVA <15 om® with wery sovem M5] dmpnea

e et o e MS andls usualy 5 e Hg e 10 H s oere WS, Rowsas s, dus i P vaialing of

P TR [ i v et e e M| e, I P o b o vk T v s sy
LA, imistecs Do andal; LY, Wt vnadodar; WS, it soeada MVAL sl valve anas; and PRSP, iy wamedc

s |

2014 ACC/AHA guidelines




Wilkins Score

eThe degree of leaflet rigidity (0-4)

eThe severity of leaflet thickening (0-4)
eThe amount of leaflet calcification (0-4)
eThe extent of subvalvular thickening (0-4)

» Better outcomes with PBMV with score <= 8 (no severe MR)

(Circulation. 2002;105(12):1465).

Score >= 10 independently predicts
severe MR after PBMV

caflet sparste
or with only a 1kack segment
cofy: no thin areas
calcified with uneven distribulioe; thinoee
thickened (5§ mm)

. Calcium in bath commissures, both markedly affeced
{, Subralvlsr di

Padial et al.
e pepe JACC Vol. 27, No. 5 1225

: 'I?h#. tatal =ore is r.be sum af ll-:w:m:;raphu fealures [masimurm Apl’ll 1996:1225-31
&)

10/9/2017




L

Wery severs M3 Severe MS Progroive M5
MVA =1 em® MVA <15 o’ MVA =15 o
T4 2220 ma THEIS ms T4<150ms

Asyrgsamatic ‘ ‘ Sympeamatic ‘

(stage C} (stage Ty

I l

Favorahls valve Favorzhle vilve
‘morpology
Na LA clet Na LA <ot

Noar uma MR Moo m.w MR

NO-

[1[EE

Fgure 3. Indications for Intervention for Rheumatic M5

& pdcates atvial fhellaton; LA, iaft atral WA, mitral mgugitation; MS, mitml stenoss; WA, mitml vaive ama; MV, mital valve sogery | mOar of mplacement]; MYHA,
Bew Yok Heart Assodation; PCWF, pulmonary capiiary PMEE, mitmi baiom ard T, possan

ACC/AHA Class | recs

» 1. Percutaneous mitral balloon commissurotomy is recommendedfor
symptomatic patients with severe MS (mitral valve area <=1.5 cm2,
stage D) and favorable valve morphology in theabsence of left afrial
thrombus or moderate-to-severe MR(280-284,286,328). (Level of
Evidence: A)

Mitral valve surgery (repair, commissurotomy, or valvereplacement) is
indicated in severely symptomatic patients(NYHA class lll fo V) with
severe MS (mitral valve area <=1.5cm2, stage D) who are not high risk
for surgery and who are notcandidates for or who have failed previous
percutaneous mitralballoon commissurotomy (319-324). (Level of
Evidence: B)

Concomitant mitral valve surgery is indicated for patients withsevereMS
(mitral valve area ,=1.5 cm2, stage C or D) undergoingcardiac surgery
for other indications. (Level of Evidence: C)
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Clinical history

> 48f

» USOH until she had a stroke at age 37, found to have AF
» Eventually discovered to have rheumatic MS

» Now with progressive symptoms

Borderline Wilkins score

TIS0.1 MIO5

X7-2t/Adult
FR 29Hz n
11em

The degree of leaflet rigidity (0-4): 2-3

e The severity of leaflet thickening (0-4): 2
eThe amount of leaflet calcification (0-4): 2
eThe extent of subvalvular thickening (0-4): 2

Total: 8-9
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TIS0.4 MI 0.1

CATH LAB X7-2t/Adult
M4

cw
65%
2.5MHz
WF 225Hz

Mean PG 19 mmHg
VTI 70.9 cm

N PA?{E{)\C TN ///\\/

“TEE T: 38.8C —

TiS0.2 MI0.5

X7-2tIAdult

FR 16Hz 3D Beats 1
10em

M4
3D []
3D 52% /7 ,

3D 40dB

'PAT T: 37.0C 223 bpm
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MVA = 0.98 cm2 by 3D planimetry,
continuity = 0.96 cm2, PHT = 1.2 cm?2

MR EROA = 14 mm?2




PHILIPS TIS0.2 MIO0.5

X7-2t/Adult

FR 7Hz 3D Beats 1
11em
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3D o 125 10
3D 52% \

3D 40dB

‘PAT T: 37.0C
TEE T: 39.9C

PHILIPS TiS0.2 MI0.5

X7-2tIAdult
FR 16Hz 3D Beats 1

M4
10cm ‘-
3D ]
3D 52% V4 v \
3D 40d8 y !
- -
~

'PAT T: 37.0C 223 bpm
TEE T: 37.9C

10/9/2017




10/9/2017

PHILIPS TIS0.4 MI 0.1

X7-2t/Adult

FR 25Hz M4 M4
11em cw +53.9

- 55%
2D o 120 180 ; g 2.5MHz I.

4% \ 5 WF 225Hz
C50
P Off

--60

< Vmax 211 cmis
Vmean 124 cm/s
Max PG 18 mmHg
Mean PG 8 mmHg
VTl 65.4 cm
3¢ Vel 10.9 cmis

PG 0 mmHg
f
MA;’\T{{{})Q/\/\M,\/\/\_,N i /J\««w + Vel 42.4 cmis

TEE T: 40.0C PG 1 mmHg

POSIMVA = 1.3 cm2

PHILIPS
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PHILIPS

No more inflations performed 2/2
moderate MR
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Degenerative/calcific MS

ASA/EAE 2009 guidelines - DMS

> "It [degenerative MS] is frequently observed in the elderlyand
associated with hypertension, atherosclerotic disease, and
sometimes AS. However, calcification of the mitral annulus has few
or no haemodynamic consequences when isolated and causes
more often MR than MS. In rare cases, degenerative MS has
haemodynamic consequences when leaflet thickening and/or
calcification are associated. This is required to cause restriction of
leaflet motion since”
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Degenerative/Calcific MS

Mitral annular calcification extending onto the leaflet apparatus
creating mitral stenosis

Not much data or info on pathophysiology
» Associated with AS and CAD (atherosclerosis), age

More common cause of MS in developed world vs developing
(RHD)

~ 12-16% of MS cases are due to DMS

Transcatheter Mitral Valve Replacement

in Native Mitral Valve Disease With o
Severe Mitral Annular Calcification

Results From the First Multicenter Global Registry

Mayra Guerrerg, MD," Danny Dvir, MD,” Domindgue Himbert, MD,” Maring Urena, MD,” Mackram Eleid, MD,”

Diee Dee Wang, MD," Adam Greenbaum, MD,” Vaikom 5. Mahadevan, MBES, MD,” David Holzh ey, MD, PsD,*

Dandel O°Hair, MD,"” Nicolas Dumonted, MD,” Josep Rodé&s-Cabau, MD, NicoloPlazza, MD,” Ieee H. Palma, MD, PaD,'
Auguiztin Delags, MD,™ Enrico Ferrar, MD,” Adam Witkowsld, MD, PaD,~0laf Wendler, MD, PaD,”

Ran Komowski, MD,” Pedno Martinez-Clark, MD,” Dandsl Claburn, MD,* Richard Shemin, MDD, Sami Alnasser, MD, =
David McAllister, DO, * Martin Bena, MD,™ Faraz Kerendi, MD,* Gregory Pavlides, MD,” Jose 1. Sobrinho, MD,*
Guilberme F., Attizzand, MD,** [saac George, MDD, George Nickendg, MD, = Amir- Ali Fassa, MD,* Alain Cribler, MD,™
Vinmie Rapst, MD,” Ted Faldman, MD," Charanjit Rihal, MD,* Alec Vahanian, MD, Tohn Welh, MD,* willlam 0'Ned], MO®

JACC: CARDIOWASCULAR INTERVERNTIONS WOL. @, NO. IE 0
& F0I6 Y THE AMERICAN COLLEGE OF CARDIOLOGY FOWKDATION 155K 1936-ATAA/E36. 00
PURLISHED Y ELSEVIER Ep: ffdx.dal. argf1d W& [cin 2006, 34022
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Sick population

Challenges with echo diagnosis

Many patients in low flow states (concomitance with
severe AS) so that transvalvular gradients are lower than
expected for MVA

Variable degrees of MS with severe MAC

Difficult to see leaflets on TEE due to acoustic shadowing
from MAC

Planimetry: maximum stenosis may not be aft tips of
leaflets

» PHT does not work
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Echo Assessment DMS

» MVA by planimetry (2D/3D reconstruction)
-CT planimetry

» MVA by continuity (significant MR can cause
underestimation)

» Gradients (low flow)

Case

> 74f
DM2, OSA, AF, HTN, HLD, Severe AS and CAD s/p CABG/AVR, pHTN

» During prior surgery (6 years prior), MV could not be replaced due to
excessive annular calcification

Increasing symptoms over past several months (exertional dyspnea,
edema)

Admitted for CHF exacerbation and further evaluation




Adult Echo TIS0.1 MI0.4
X7-2t
53Hz 5 oM

Adult Echo TIS0.1 MIO0.3

X7-2t 3D Beats 1
M4

12Hz
1Mecm

PAT T: 37.0C
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Moderate MR

Adult Echo TIS0.6 MI0.3
X7-2t
25H2
14cm

p1o)
49%
c50

PATT: 37.0C
TEET: 38.3C

i

MVA = 0.99 cm?2 by Xplane

FR 31Hz
20cm

xPlane
5

56%
50dB
P Oft
HPen
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Mean gradient = 11 mm Hg

Plan

»Percutanous mitral valve-in-MAC
via MITRAL trial (investigational)

» Antegrade (transseptal) access




10/9/2017

CT planning (annulus area 396-447

Assess risk of LVOT obstruction (neo LVOT)

"

NeolLVOT area =
247 mm?2 (low risk)




RH2 TEE
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Transmitral MG = 3 mm Hg

RH2 TEE
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Mean LVOT gradient = 4 mm Hg
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