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# # 6174056130 : MAJOR MEDICINE

KEYWORD:  Rheumatic mitral stenosis/PTMC/Right ventricular function
Paramaporn Suttirut : Comprehensive Echocardiographic Assessment of
Right Ventricular Function in Patients with Rheumatic Mitral Stenosis:
Comparison Between Pre and Post Mitral Valve Intervention . Advisor:

Sudarat Satitthummanid, MD,Ph.D.

Objective: To evaluate right ventricular dysfunction in severe
rheumatic mitral stenosis and assess the difference of right ventricular function
comparing between pre and post PTMC with comprehensive echocardiographic

analysis.

Methods: We conducted a prospective cohort study of patients with
severe rheumatic MS underwent PTMC at King Chulalongkorn Memorial Hospital from
September 2018 to January 2020. Comprehensive echocardiography focused on right
ventricular function was performed before and after PTMC within 1 week. We analyzed
2D RV speckle tracking and 3D RV imaging using Tomtec software. ISCV workstation

was used to measure other RV parameters and cardiac function.

Results: Total of 20 patients were included, 90% female and mean
age 58.9 + 14.5 years. Dyspnea was the most common presentation. Both atrial
fibrillation and heart failure were found in 60%. Mitral valve area was increased from
0.9 + 0.28 cm” to 1.671 + 0.27 cm2 with mean change of 0.71 (0.6 - 0.82, p<0.001).
Endocardial global longitudinal strain (GLS) of RV was reduced at baseline and
significantly increased (-15.9 + 3.6 to -23.1 + 3.4, p=<0.001) post PTMC. RV free wall

strain and fractional area chanae were improved statisticallv after procedure.
Field of Study: Medicine Student's Signature
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1.2 ANDINTRINISIAE
ANDINUAN (Primary research question)

1 A . . . = o o v . dd? A 1 o
ﬂqugﬂaﬂ rheumatic mitral stenosis mma‘m\ﬂmmm%umﬁwmmumﬂwm
Yo o k%
VL@?UHW?@T’]E’]WJEI PMBC
Does the right ventricular function improve after undergoing percutaneous mitral
balloon commissurotomy in rheumatic mitral stenosis?

ANNIN5DY (Secondary research question)

1. nIeued left and right atrium lugilheauwialalunasiugangn uednsls
NAULAZUAT IATLINNIIN A8 PMBC
How difference of left and right atrial function between pre and post
percutaneous mitral balloon commissurotomy in rheumatic mitral stenosis?

2. tladtfifinasensinauiindnilises RV uaz atrial function Wgtae
rheumatic mitral stenosis
What are the factors which affect to right ventricular and atrial function in
rheumatic mitral stenosis?

3. fladeigaslunmennsalfian1syinanaes RV function ARTUNAn PMBC
What is the prognostic factor for improvement of right ventricular function
after undergoing percutaneous mitral balloon commissurotomy in rheumatic
mitral stenosis?

4. 1iAN130in198 RV dysfunction Tugilagl rheumatic mitral stenosis

How many of incidences of right ventricular dysfunction in rheumatic mitral

stenosis?
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TspauialalumsSasu Mitral stenosis
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. o e
impaiment of o
Increase in PVR holal — P05
permeabiity
Extracelular
ZFApessing i matrx thickening

JU7 3 nmilszneunisulaguutlavaiaausuiinaTuuasaawia la lussaiy



dl di Yo aa o v ¥ = o ¥ oo tﬂl a o agl
felelauntadaudaazfasinisnmadaniaasminlaiielsviiuan s andan
Wala uarilsviiuanuguussresdaulunia Tnanissuidusiauariinusimaeasung

AnenzaasFaulunsa A Wilkin score

(1) Mobility

@Thlckonlnq

=
o
@ Chordal f

Involvement

@) Calcification

FUN 4 nlsEneuseALANNTULINTBNAN LN ITINFIUAZN T ILTLEI T8RN [NATARL

Echo Score (Wilkins Score)

Grade Mobility Subvalvular Valvular Calcihcation
Thickoning Thickening
1 mobile valve Minimal Leafiots Singlo area of
kel R TS
rostricted. mitral loaflots. thickness (4-5 mm),  brightness.

2 Leaflet mid and Thickening of chordal Mid leafiets normal,  Scattered arcas
ity mobile 10 one third of thic! of -
norma N (]
c:ovﬂm margins (5-8 mm). loafiet margins.

3 Vaive continues to extonding Thickening extonding
move forward in 1o the distal third of the entire extonding into
diastole, mainly chords. (5-8 m m). of
from base.

< No or minimal Extonsive Considerable Extonsive
forward movomont wd:homnlngol:' thickening of all brightness
of the leaflets in chordal structures  loaflet tissue throughout
diastole oxtonding down to  (>8-10 mm). much of the

papiilary muscles. loaflet tissue.

Reproduced from Wilkins G, Woyman A, Abascal A ot al.

d‘ v o o o le o vy .
ANFNT 1 AN3NNT A UULAN S UAEN 7Y I TeNAIAL NATAAL Wilkins score
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b

a a o Y o =l a R
LL@ZNﬂq?ﬂﬁ‘zLNuﬁ‘ZﬁUﬂrJ']N?ULL?\ﬂl@\‘i@uiNm?@mutﬂﬂwqq?m’]@qﬂwumﬂuqmm RIREN

v
o

NUNUTNARTRENIN 1.5 ANTILTURLNAT WAZAN Mean pressure gradient NUAARY

o dl a a dp A { o=l dl
VLNE]‘J‘@‘V] 10 N@@LNB‘]?‘]J?@V]?.IMTIJ amwLﬂumqmimmuw@mmmn

»

d‘ o 1 o 14 ray o o a
qg‘ﬂ?ﬁ 5 W’J@EI’]\?J?’?‘VV@@WT?%?Qﬁ?ﬂ%”??@iﬂﬁ?ﬂﬁﬂjﬂ’)ﬂﬂ

TaeTaqiius ldluuamanelfuanldlundsdssdiuuuwanislunsiansanmgus
waztiandiTmsinmumanzaulwiugile e ESC guidelines for the management of

valvular heart disease 2017 san naualalansuuan1enisguadihenininglsn

v
A lalumsamy
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Management of clinically significant mitral stenosis (MVA <I.5 cm?)

v

( Symptoms )
| |
No Yes
v v
High risk .of embolism or Cl to PMC
haemodynamic decompensation®
[ | | [
No Yes No Yes
v v v
Exercise testin DR Surger
& for surgery gery
1 T T
No Yes
( Symptoms ) v
I l
No Yes PMC®
v v v
Follow-up Cl to or unfavourable Favourable anatomical
characteristics for PMC characteristics®
| | | |
No Yes l\io Yes
Favourable clinical
characteristics®
| |
No Yes
\j \ J l l \j
PMC Surgery? Surgery PMC®

FUN 6 nmuwanenisguagiloalsaauialaluaiasnusin ESC Guideline 2017

IAIYINNITATIATNNILLAZAINIT 29NTNNN9911 Echocardiography W lATL Symptomatic

severe rheumatic mitral stenosis Azfa1 i N175N1 T4 5N195N1168 Percutaneous mitral

balloon commissurotomy ulWINI9N195 N EUT IngnsaRansIRINNITI

o

Echocardiography 1162

v

a = [ v Qda?ll
auUNNzNNZaN 1NN N AN
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nziludainulunissnealeis PMBC laun

1. Mitral valve area > 1.5 cm®

2. Left atrial thrombus

3. Mitral regurgitation szﬁu;mmﬂmﬂmﬁum
4. Severe or bi — commissural calcification

1= . .
5. 18 commissural fusion

A

= Q” o Qa/ a9 [ ¥ [ ¥
6. inazlsnresaurinlaquaunsesinmAtensHnfnINmL
= A o a 1 v I o % 3 aa 1 o
7. Hnnzduidesvialanudanmauarinninadudeud lfaedanisuisin
A miunnsinmAaedanisrenedusaeLaagy (Percutaneous mitral balloon

commissurotomy)

(4

NISANHINAULAYULTRINITNIFVINIULBS Right ventricle NATUNAINISYIN PMBC
(Percutaneous mitral balloon commissurotomy)

= unnsEnenfienusnges Huliyurdurga S.uazanzldvinmsAnengugilag
rheumatic mitral stenosis Tilszmadume lutdastl 2011 - 2014lpsdszansly
aAseiamaa 219 98 Tnenflugdiloatasang 20 - 321 ARl laddnenie
Sinus rhythm WATNNITANEN Right ventricular function 24 - 48 ‘f'ﬁm NAINN

v

PTMC Wu31HN13919114284 Right ventricular function NATUMAIAINNTIATL N9

o o

Sne1as Rttt gAYy TasnudIln1ainauas RVOT-FS a1n 33.94 t 7.55% 1ilu

37.33 & 7.67% (p<0.001), Right ventricular Tei-index anasan 0.47 £ 0.12 1w
0.32 1 0.11(p<0.001) UATHNITAARITD systolic pulmonary artery pressurednn
48.93 * 13.08 \{lu29.56 * 7.71(p<0.001)""

n Tnelud 2014 Hany Y. anzldvinnsinenBesaes Right ventricular function T
nguKiae reumatic mitral stenosis A1uaU 50Aw TnavinnsA@nEn
Echocardiography lungugiflulsa eniiiEchocardiographyesauilng wiign

2D RV-GLS (global RV systolic strain)ikaz RV GLSr (strain rate) i7euifeumiu
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wudnlunguiiles reumatic mitral stenosis HANMIAINGBENITARYL T9AIH19D
wnntlszensfld laivensatlszilunguauldnd subclinical RV systolic
dysfunctionm]
aeiglsinuludifeaiu 2014 Ayman M.uazan lARRNNNNTANEN
Echocardiographic effect of successful ballon mitral valvuloplasty on right

. . o =2 1 L . . .
ventricular function Tmﬂmﬁﬂﬁﬁ‘ﬂﬂﬁﬂuﬂqwﬂw 30 918113 Ain Shams University

hospital TuiszinARELsl daamauiueneu 2010-NINJIAN2011

NUINRN98AAUDS TAPSE NAULAZUAINI 24 T3 AN 22.32 T 4.005 1111420.657

+ 2.878 LAZHNNIAAAIURIANTel index ALINHIEIAATUNNATH Y9N 24 TUUAINN

o

warh 3 1pan”
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unN 3

28A LU UNI598

3.1 guluuunsiae

nsAnEHdluiuuniie Prospective cohort study

3.2 §LLUUITNISIAE

1lsxiNnsNANE (Study population)

drlaelsndurialalumiamuguiAniazsidnfunssndaanisaensdusaaueaagu

(PTMC) NTsenen1naqinasnsnl aNuauianum 20 91¢

nauinngAntlaalspduialuluaianuguisndsanniainm (Inclusion criteria)

o fiheildsumaasailulsnauialaluniaugnaninnma snfanad
Taanenunaqinasnsal sagnasiannan s Ne LAY UAZINUALNSEN
fazrnsreneaudaeLeagu(PMBC) Tasnsinmiidufinsufeunas
Lﬂ?ﬂlﬂuLLﬂ@w@\mQNcontrol group(Pre PMBC) waz compare group(Post

PMBC) luputfsnfuaa3auiiauninul asunlaanaulasidaniasnis

[ o Y le o o A a =2 a o .
inorinsAngtlaalspauwialalunfanuguifinaanainnsAnuniae (Exclusion

criteria)
o fihelsnauinlalumsarugunanialszialsalszanmsandu
- Coronary artery disease
- COPD
- LV systolic dysfunction
- Organic tricuspid valve disease

- Pulmonary embolism
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O  AMAINIBNNIN echocardiography ldiwnnzanduiunismea strain imaging

3.3 YUNARAIDENG

YWIALINLN RS NITAIWIN

_[@arz)0]
A

N = Sample size

Alpha = Type | error = 0.05 -> 1.96

Beta = Type Il error = 0.05 -> 1.645

Delta = Mean difference between pretest and posttest = 3.78
O = SD of mean difference = 5.69

N =30

(Reference: Indian Heart J. 2014 Mar-Apr;66(2):176-82)

IeinguControl N(Pre PMBC) = 30 uazngxCompare N(Post PMBC) = 30

3.4 AUADUNITNNIAE

v Qy o o A a o Yar g o '
Qﬂamim@um%immmugmmn ummnimummﬂﬂ?mm ATVITINNTE LR

szifiumu inclusion wag exclusion criteria azlasunsi@oyaaulfidsaneuiae

1
o v a

1. §I98AzuMN LA ANNANAT 181N 9BLNEDNIEN91N91AeY
¥ d-dl v v a Adl a ¥ a o o
annazlduardadananaaziinainnisdndananien nalileniadnonu
o A
wazAaLAIRINLAL LY
dl v 4 a [ a Y a o
2. wagthalipngusen Tnaamnuluiuunesulugiugendisannisiae
= o v dl o o ¥ 6 o .
aziinisvinvungglqeivannringaniransiiala (Echocardiography)

v
o

Nanunaasais Tnaasausnavinnewiunazinisminsensausis Lo agy


https://www.ncbi.nlm.nih.gov/pubmed/?term=assessment%20of%20rv%20strain%20and%20strain%20rate%20vipin%20kumar
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(PMBC) uazidlagilaglffunisinmsaanisuensdusmaaesgu (PMBC) Ay

v
%

#nnsdanFranasiiala (Echocardiography) Afsnaasnaungiaaaznad

U

3. lufwderuiivnsinnadufiasdadisuwinganrgasiinla
(Echocardiography) AxauaN %@i@ﬂmiﬂﬁmﬁﬂﬂﬁqﬁﬂ@ (EKG) uay
fnanwendiseilan (CXR)

4. Mamsasans1a1siiala (Echocardiography) azldiAzassu Phillip

Epic Ieazldiansagesntinlunismnma ha 1.85-1 2.X5-1 tnathaazsas

1 I
= =

dl a v v oy % dl 1 = 1 v
Lﬂ@ﬁluﬁﬂ LL@ZH@HVW@QWLM?%IM.I'] TpaRR M Nd e mTaNT T WAL LAY

fneie uINEIRHNTULBLIY UAZHAUIIINIIUANALNY InaRsaazes

% a

nasuaanaesgee Tunismaaazldiansaanianiaaiadulanyison

b

% 1 . % a = a ¥ a o
wihanAauldniededne tBnumaun Inadinadadienizudnomnanii
TaBuALANIALINAETINTIATHA S5-1 AMNANALATNNIATIIUNIAL
andaniasaviala (Echocardiography) Tnaninasilsznausaanin 2D,
M-mode, Pulsed wave doppler waz Color doppler U84%atia lauazais
W lavianun LaziNanuNINgALINATLLAY Azldinanaes Aa X5-1

d @ NS _ B 4 d o Y
Watiuginiwluyin right ventricle focus view tinavan il ld
AATIZYNTIN 2D right ventricular strain WS EAALATNATLLARNA

End study tWaganinidin program ISCV

FU7 7 viamsaaTiln X5-1
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!

JUN 8 viamsaaTiin S5-1

FUN 9 1aTeasani1196iala Phillip Epic

o o o

v & = ¥ v dl ¥ a
5. UAdNUNTNLTE LT QﬂQﬂ@WNW?ﬂLﬂ@ﬂuﬁﬂ WASHNIIRLAZUUSH

v
= A a v

£ dl a v A %
ﬂf]rJtLLWTﬂsﬁ@u'ﬂ@’]’Q@gLﬂﬁ‘ﬂuvl,m AD N1UIANANIEALTIIUNLN LAy
o A <3 dl
LUEUNLIRINTU T2 ALIEINAAARINTTLIA WAZNNTNIULNLTTNIAINITUAA
¥ " Y LA A p~ o A
1®LLﬂ WIATWTATNDA V?@ﬂqLLﬂHQQﬂ@N@uWLﬁﬂqxﬂﬂ Iﬂﬂﬂﬂqﬁ‘sﬁﬂlﬁfﬂﬁﬂqﬂq?

3
LbNEIN
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6. Lﬁ'mﬁ'qmwLﬂ’qgmffmﬂmmuﬂm Adult non-invsive niaeiananlsaviala
LazvanniaenFauias Wallsunsy ISCV iaynnssaAImsfilmesang
ANNNIATFU

7. annviugdanwidndnTisunay Tomtec wazinnisinAmIsfiinesaes

right ventricular strain

/‘ ARENA

FUA 11 miraslilsunsn Tomtec
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JU7 14 1@48n07W Right ventricle focused view

19



4 bpm)

Adult Echo TIS0O4 MI13
e 8020254

50Hz [} ey < M3
16cm _ .

HGe .

JU7 17 dunmlimssriuasiagnisiiy (Systole) uazAaIEIsa (Diastole)

20



020/0898/2216 ms. (54 bpm) £5

78020254

Adult Echo

X5-1

50Hz 0
16cm

20

TIS0.4

C50
P Lov
HGet

0NSZ019 09784 TISZ1 MI12

8040178

S EERI«AUDYI~ S

FU7 20 @annmnazdn 3D

21
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FU7 23 uaass N MTszALANNTI8Y Right ventricle

22



23

2985962. RV1 - Pre

1

JU7 24 0w 3D Right ventricle uazA75a e

Y v
o ar

8. Ineidia 6 LAz 7 1919MNA8IATIYINIaUN1I VLN AUAILILBARU (PMBC)

o =

LATUATENEaUAILLBagY IneRatwazin1snaanniasdnpgn tne

1
v

81T EITEY

9. InglunsdnAnMATUANNN GVNN1939aa NI AN NN ULATIAY

nsvinnsreneauaeuaagl Insasldladanimaausiazsausaunin

Wnuauazdanieuastae i ldBemINa1qu uaziin1sinlnaiae uas
o‘d‘ 1 ° o

a1ansemsnnnglinsuanduaesnw

10. Fayaniulainaldlunisnisuaygniiuinasly Case record form

WAZIILTINA AN NEXCEl LAZALATITTNAFILATNITNINATA
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Sex Cmale Cfemale
Race (0Thai Clothers: Specify..........
Body weight......... Kg Height.........cm

2.Medical

OAngina. CJAtrial fibrillation [JCOPD [IDiabetic Mellitus
OHypertension [JHeart failure [Dyslipidemia
OPrevious MI [OPeripheral vascular disease

ORenal insufficiency [CJAnemia [CICirrhosis

OConnective tissue disease [JSmoking CICHF
OPrevious cardiac surgery

4.Chief complaint
CChest pain [Cardiac dyspnea [JPalpitation
OEdema

S.Medication

ic finding before PMC

2D echocardiography
LVOT diameter.

FU7 25 daseauuiiudaya
3.5 N55IUTINUDYA

aa [~3 (%
QAMENITINUADNAN

D

= ﬁ']Lﬁum@mmquﬂiﬂqmmwﬁié’ﬁ*ﬂmﬁﬁ@éﬂdﬁLﬂu‘lmguﬁﬂ@ium%@ﬁugmﬁﬂm
L‘IQ.IJN\I’]ﬁl'i'}@'j“vﬂ‘]:f’]sl,ut‘i\iwEI’]U’]@QW’]MT]?QELL@m’mLLN%ﬁ@Zﬁﬁﬂ’]i?ﬂHﬁﬁ%ﬂﬂ’]iﬁﬂ
mﬂwguﬁqaungu(PMBC)
" Inform consent Hilagl dnisdR meaagiane
.o

" fudeyaniugiuresgiles Taun e a0y dmin douge deycynnsan Teptlszanso

3 Y
1l24Rn13m394 echocardiography WANEH

m Q”Lﬁﬂ?'qmslmmﬁﬁmﬂé’ﬁ*umsM?q@ﬂ?iuivJﬂqﬁql@ (EKG), Nnanesa@nsmaan
(CXR)

" ynngmea 2DLaz3D echocardiography f‘fmquiﬁmm{ﬁugmﬁm UAZATIA
comprehensive RV function AN Cardiac chamber quantification guideline (ASE
2015) m”qgﬂ?/‘i 2 uasziliu severity M3 2014 AHA/ACC VHD guideline Tngins

Meani1mamviala(Echocardiography) AZyinvianuA®893aL A8 NaUN1INIPMBC

LAZUAIN1INIPMBC IneuaaPMBCazinnaugtlasdischargeanisanenung
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TAPSE (mm) 24+3.5 <17

Pulsed Doppler S wave 14.142.3 <9.5

(cm/sec)

Color Doppler S wave (cm/sec) 9.7+1.85 <6.0

RV fractional area change (%) 49+7 <35

RV free wall 2D strain (%) -29+4.5 >-20 (<20 in magnitude with the
negative sign)

RV 3D EF (%) 5816.5 <45

Pulsed Doppler MPI 0.26+0.085 >0.43

Tissue Doppler MPI 0.38+0.08 >0.54

E wave deceleration time 180£31 <119 or >242

(msec)

E/A 1.4+0.3 <0.8 or >2.0

ela 1.18+0.33 <0.52

e 14.0+3.1 <7.8

Ele’ 4.0+1.0 >6.0

APNT 2 AN parameter 4854 RV function 14 American Society of Echocardiography

guideline T 2015

Parameter Mean+SD Normal range
RV basal diameter (mm) 33+4 25-41
RV mid diameter (mm) 27+4 19-35
RV longitudinal diameter (mm) 7146 59-83
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RVOT PLAX diameter (mm) 25+2.5 20-30
RVOT proximal diameter 28+3.5 21-35
(mm)
RVOT distal diamter (mm) 22+2.5 17-27
RV wall thickness (mm) 3+1 1-5
RVOT EDA (cm’)
Men 17+3.5 10-24
Women 14+3 8-20
RV EDA index to BSA
(cm?/m?)
Men 8.841.9 5-12.6
Women 8.0£1.75 4.5-11.6
RV ESA (cm?)
Men 943 3-15
Women 742 3-11
RV ESA index to BSA
(cm*/m?)
Men 4.7+£1.35 2.0-74
Women 4.0£1.2 1.6-6.4

AN7N% 3 A1 parameter 9839 RV chamber A14 American Society of Echocardiography

guideline T 2015

o ¥

=1
u‘mﬂm'ﬂgj@iu excel sheet

AAINIZUN9AD 7 el SPSS
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a o

3.6 TRINALUNN5IAE
" auugileeiidngonluwanuidds iinlussezinannnimue
" ppunngesnInganiimnaaiala kazni9aAIIEy strain WAz 3D RV analysis il
¥ o

Ane U iRseHnluAvease @ mnyiNea NS iLNIN LATARATIZEN N

Taratinainzay

3.7 msillawetayauanssinuaasgilos

1
¥ =

dayantiuanivionu anun naessibaazgniiuiiuanudy azliinisidays
isuandosuaasilaeliidame lunswszidaya ayldmiadusaumudihausazae
TUN1IARNNWEAIILNNTIFANT AU NAIIHITINTFAZ AU TUNINIINTBINTAFE U1N
= o v ¥ o/ v ¥ Yo a Al o &
Hauaniludeuansdayadanuaesiion dasldiunistiugenandihaiuaadnund
Wintlu

3.8 NSAATITUTDYS

v v
¥ = = o o ]

Tasyaiiugiuesdian T we ang daysyauwTn dwin dauga lsatlszansia Tne
wniduteyadaingy avtssiluuazianinailuauoulariasay LaTNAGBLANNKANFNN
1 1 % . ] o Y a dld a
FEUINNGNAIEL Chi-square Test AUFLLRYATILTUIUNNNITUANLAILLLUN AT UAASEA
TuriadeuardaudeUUUNIATFIU NAGELIAINUANFANTENIWNNGNAIE unpaired T-test
o o Y a dl M v a 1 o S o 1
dwindeyadaFunm il lduanuasuulnfasuanaiuAsdseguuasidassndnemne
Wa (IQR) uAZNAABLIANMNLANFNNIZUIWNNGHAY Mann-Whitney U Test
A91189N19U sTHURA AT AN KAN AN RN UTBIR latiae U UaINIg
1 Qal a A a v a o = ]
onsneneRulEETaR LN AN LAY (PMBC) NM33LATN i FauiEANNLANG
1 o Y . o o dd‘w = a A Y aa
neaunadmaLl paired T-test AusLnsiindayaiinisuaniasiuulng viseldatia Mann-

Whitney U Test grufudayainldldiinisuanuasuuuing

Ausuanunsaiildlisunsy SPSS version 22 lunisdssunana
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UNN 4

HANITILATISULDYA

4.1 UszgnsnuuAnE

Tnegtaelunuideeludeessudrameuiuanau 2018 09 ungAN 2020 J5tlas
A Yo aAa v o : o o a A ¥ o [ A o
nasunsitidededniulsaduinlalunianuguisn Adunfunissnennuaunisaiala

A o 1 o ¥ Ao A
HLACVADALARA INWEI”ILI”I@"]‘W’]@\‘]H?M LL@ﬁﬂ%iuLﬂmmﬁ’]N’]ﬁ‘ﬂL“].I’]?QNSLHQ’WH'J"]E HRNT

wazauseiINIsn I AEN1s1EN8AUANELEAgU (PMBC) YIIUNA 20 98

OPDmed, Heart clinic

patients in KCMH :;I.Jm.ab

N=20 Cathlab, referral case

Patient information
- NYHAFC
= Symptoms eg. Chest pain,
palpitation, CHF, edema
Gender =

characteristic

- Age

= Chest X-ray

- EKG - Rhythm, rate, axis, chamber
enlargement

= Lab - CBC,Renal function, LFT

P dural Datatboth d . - Basic 2D echo parameters
rocedural Data(both pre and pos st Echocardiograp - ; i ;
el valve score Pre PMC 2D RV and atrial strain imaging

- Present of LAA thrombus - 3D RV Volume and function

- Technique ex: double balloon

technique

Number of dilatation

Result

Complication

Hemodynamic parameter pre&post MRS o -
* HR, thythm commisurotomy
* PA pressure
* RV pressure
* RA pressure

+ SVC, IVC O2sat
* LA pressure )
* LV pressure - Basic 2D echo parameters

. hﬁ::l'gﬁ::ﬁ;;ﬁun e Post PMC at - 2D RV and atrial strain imaging
. . Predischarge - 3D RV Volume and function

analysis

o

FUN 26 wrnn3vieIu3aE

v
drloevis 20 e lasunnsasadanirmiasiala (Echocardiography) naunsyia

Qy % :// Yo o % : %
NIITEILRUAILURRYU (PMBC) mewmimumaﬁiﬂmmfmmmmmumﬁumgu
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v

(PMBC) 281431131 LAZaUNA lAsuNIsNeans1m1asiala (Echocardiography)di
waaINyin PMBCuAR Tnerldvinnaugilasazaminaaananisanening iatfsauiney

ANHLLAEILLL A9UBIN197191 11899 1A AU AR LLATUAINI9SN N

L4 lﬂg’ 20
4.2 ADNANUFIUTDINI 28
a 9 a
v :,/ v ng o o a a dl =
Arloenis 20 srendudihaauwinlaluafamuguifiniguussuaziainis annig

o o ) A o \a = . \
?QU?QN‘H@H@?J@\?&!‘]J'JHWUQ']@']E“I@HLﬂﬂﬂﬂl'ﬂ\‘]@jﬂr}ﬂ@%m 58.9 + 14.5 1 I@HWUQ']@QHGLVEQ

westlszanaunwandilnanuiefasas 90 (18aw) WndesFeidaianun fioanguil

BMI (Body mass index) laatiagiil 24,6 + 2.8 WaaNATY LU 10MINAz LA Systolic blood

pressure (SBP) agil 121 + 15.5 da@IATLIaN Diastolic blood pressure (DBP) agi#1 68 +

12.7 HaAAIsan uaz@inas (Heart rate) 8e#l 76.4 + 12.6 ATYUN @ 1N1Tudna9E1I0e

a

o a

Tenduiinlalumdamugnnfin H81n19eUmBesN AL LATIANIZLNABNAINITLINTINAGE

'
v o

Tnanuatjiafaniasas 10 (2aw) lsalszardainulsangana  vidlawiuiindmag (Atral
. . . | v A o a . [

fibrillation) IARWLDIFREAZE0 TOIAIAD mqmuiwmqq (Hypertension) s881a¥45 (9AL),
lasiululadings (Dyslipidemia) §as1az25 (5 AW), 1119 (Diabetes millitus) $paaz15

(3A1) WaNANNHEINsEdRANMs U IaNLantesasaz60 (12m1) Tudiuasspaulniniala

Tudihanquitdulugiiduinlariuiindsmay (Atrial fibrillation) $aaaz60 (12a1)
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JUT 27 unupAuansaaugilaw NEaaIun A

aaulnwiala EKG

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
EKG

B AF MESinus

JU7 28 unupAdagaunaulninialavevegizawialaluniady
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Characteristic
Mean(SD) Age - yr 58.9+14.5
Sex — no. (%)

Male 2(10%)

Female 18(90%)
Race — no.(%)

Asia 20(100%)
Mean(SD) BMI (kg/m?) 24.6+2.8
Clinical presentation

Dyspnea — no. (%) 20(100%)

Edema — no.(%) 2(10%)
Heart rate, mean — beats per min 76.4+12.6
BP — mmHg

SBP 121 +£15.5

DBP 68.8 £ 12.7
EKG

Sinus rhythm — no.(%) 8(40%)

Atrial fibrillation — no.(%) 12(60%)
Past medical history

Heart failure — no.(%) 12(60%)

Hypertension — no(%) 9(45%)

Diabetes Milletus — no(%) 3(15%)

Dyslipidemia — no(%) 5(25%)

2
=) 2

gﬂi/ld 29 ﬁ’@y@wwmwﬂoﬂ (Demographic and Clinical Characteristic of the Patients at

a9 (7]

baseline)
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dilhevianunlasunisinmsaanistansausaguaagi (PMBC) T9aunsnvin e
2 38A8 1.Single balloon technique az 2.Double balloon technique WLINNINYRANNS
Tuanuddetiuili Single balloon technique $a81a65 (1337%) waztili Double balloon
. Py = Y = \a
technique 8818235 (7918) IneauIALEAgUA LElWNNILNLAURALAEN 25 + 1.37
a a o o dl |dl al o O ]
HARWNAT WAZILaZIIAYINTRANTRAYaET 69.5 + 22.45 W7 AEuAYIN LNy

nzunsndan i AuluasasaulNnaInNsIENAuLIaAgY

FIEALIBLANADNITNISUENEAUALUDAYY (PMBC Procedure)

nsAENEAUAIL L] (PMBC)

NN32ENEAELRA4Y 1 4N (Single ballon technique) — A WAl | 13(65%)

(%)

N132EN8AELRA4Y 2 §n (Double ballon technique) — AU | 7(35%)

(%)
1UALBAQY (Balloon size) - HAALNAT 25+1.37
SLEIZIAN - U 69.5+22.45

A9 4 PI8AZBEAVANNITVENLAUAIEILDAGY (PMBC Procedure)

4.3 patdFaunauilaqanmdnn

= o

PAININITFNHINLGN NIVNeBaagsinlaasansdne (Left ventricle) In13tiusaf

b4
[

R ] a o aa 1 A A
AAuaeNa a1 AN 19alA NaNIARAN 61.66 + 6.7 % Mliflu 64.26 + 6.65 % viTa
- o - d 4 A v e s
iwasuLaunAuANIAN 2.63(0.42 TN 4.84) %, P = 0.02 Iagnaunvasiasialadie
134 (Left atrium) WUINHIUIANANAS ABANNLAN 5.16 + 0.81 LIUALNAT AARIUAD 4.87 +
a al dl |ai =X a 1 1 1
0.68 LEuRWAT Inednisulasuntlasanadagf 0.28(-0.62 114 0.05) LIUFALAT UEWLFAY P

= 0.09 T N ATyn19aTA WeNasandauLsznatau (uesIuInTeieialaandne

(Left ventricle) w4 AN IVS (interventricular septal) thickness, A1 LVEDD (Left ventricular
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end diastolic diameter) i LVESD (Left ventricular end systolic diameter) Tainwupany

[ %

iWanunlasaenaiilid1Anyneatian ndsnnsineaaenisTeneaagu (PMBC)

nnsusziiuiialaviaadns (Left ventricular assesssment)

Parameter Pre Post Mean P-value
difference(95%Cl)

IVS thickness, cm 1.03 + 0.21 1.03+0.2 0(-0.13 to 0.13) 0.97
PWT, cm 1.15(0.98 to 1.4) 0.96(0.87 to 1.2) -0.06(-0.4 to 0.03) 0.08
LVEDD, cm 4.25(3.9 t0 4.45) 4.3(3.8 to 4.6) 0(-0.5 to 0.5) 0.7

LVESD, cm 2.83+£0.42 2.76 £ 0.59 -0.07(-0.32 t0 0.17) 0.53
LV EF, % 61.66 £ 6.7 64.26 + 6.65 2.63(0.42 to 4.84) 0.02
LA diameter, cm 5.16 £ 0.81 4.87 +0.68 -0.28(-0.62 to 0.05) 0.09
Aortic, 2.39+0.3 2.43+0.28 0.03(-0.12t0 0.18) 0.66
LA/Ao 21504 2.08 £ 0.48 -0.07(-0.28 to 0.14) 0.5

LVOT, cm 1.81+ 0.11 1.89+0.17 0.09(-0.01 to 0.19) 0.07

LVOT
Vmax 92.2(77 to 102) 91(84 to 96) -2(-14 t0 13) 0.92
PPG 3.28+1.26 3.26+0.94 -0.02(-0.6 to 0.06) 0.94
MPG 1.7420.72 1.6+0.55 -0.13(-0.37 to 0.1) 0.25
VTl 17.37+6.13 17.72+4.73 0.34(-2.1t0 2.78) 0.77
Aortic valve

Vmax 146.5(116 to 204) | 148(136 to 210) -3(-17 to 19) 0.67
PPG 8.55(5.65 to 16) 9(7.4 t0 18) -0.3(-2t0 3) 0.92
MPG 4.25(3 10 8,7) 4(3.3t0 10) -1(-2t0 0.2) 0.04
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VTl 29.85(25.1t0 39) | 26(23 to 39) -3(-7.2to 18) 0.04
AVA by, cm®
VTl 1.48+0.5 1.62+0.41 0.14(-0.12 to 0.4) 0.29
Velocity 1.520.57 1.6+0.49 0.1(-0.16 to 0.36) 0.44
S\ 30.94+8.35 34.48+13.01 3.54(-2.82 t0 9.91) 0.26

M5 NA 5 AsLlasildusialadaedae (Left ventricular assessment)

o I C o ww d e e a4
Watlsziiiunawinlalunia wudndiaaneaunazlasunisinmnil Mitral valve

P2
= Y o kg

| o Aol = a & A
area (MVA) @%ﬂu?ﬁ@lmmlmqﬂ AR 0.9 £ 0.28 ANTINLIURLNAT LATHNUNUAUIRAAITNNINN
o & a X a A Yoy Ry ~
m@QWQQuLWN"HuLﬂu 1.61 £ 0.27 AT WLAUNLNAT LN@%?UM?%HW@HMHU@@Q‘L& I@ﬂwﬂq?

o O < N o o
wWasullauNauag 0.71(0.6049 0.82) AgvmUALNAT T9dunslasuwagasined

1
o a

dadAtyneada lnaninilasuulasilaannsasliiuaiusssunniusaunaiapesl Peak
pressure gradient a10 21.5(19.5 14 26.54) NaALNATLTEN ARALUAR 12(11 114 16)
Haawnstlsan TnaAanasaINANBL -8(-12.9 T4 -4) HaAwmAsLsan, P = 003 wazAn
Mean pressure gradient AaAR4a7A 11(8.85 014 14) Waa 6(4 D9 6.2) NaaLNmAsLsen Ing AN
o = a a =® agl/z 1 o
ANHNALAARY -5(-9 1149 -2) HaalumsLsen, P = 0.001 Taglun13AnERienauLasadnig
BeEAUMILLIAAgU (PMBC) wudnilniazauialalumiasadaaunn Ineaauansnanugunss

wesawinlaluniash A MR ERO (Effective regurgitant orifice) neuEuN193nsag# 0.08

+0.04 AT NAAALNAT LATUAIN1INEHITAAFREN 0.17 + 0.12 ANINHAALNAT 1ALNIT

a

\wanuwlasag® 0.09(-0.05 09 0.22) A3 NRAAWAT tae P = 0.13 LHANNNITUEEAY
Tumfamaaiiaagu (PMBC) WL31A1 LAVI (Left atrial volume index) HAnaaadus 1

WadATUMNADA NANIARAIN 69.5(61.75 119 81.5) L1AAR 64(49 TN 81) NARART LAt P =

0.16




3.0-
2.5-
2.0-
1.5+
1.0+
0.5-

0.0

FU7 30 pwlseudeuwuniminga

MVA

P <0.001

1
= ¥ o

Post

v

A1 AN - NAINIT VL ILAAIILDAGY

nsdsziiuszaumnufuaasaulumnsa (Mitral stenosis severity)
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Parameter Pre Post Mean P-value
difference(95%Cl)
MVA by, cm?
Planimetry 0.9+0.28 1.61+£0.27 0.71(0.6 t0 0.82) <0.001
PHT 1.02+0.24 1.62+£0.24 0.59(0.42 to 0.77) <0.001
VTI 0.63 £ 0.26 1.58 £ 2.54 0.94(-0.24 t0 2.13) 0.11
Peak gradient, 21.5(19.5 to 26.45) 12(11 to 16) -8(-12.9 to -4) 0.003
mmHg
Mean gradient, 11(8.85 to 14) 6(4t06.2) -5(-9to -2) 0.001
mmHg
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MR ERO 0.08+0.04 0.17+£0.12 0.09(-0.05 to 0.22) 0.13

LAVI, ml 69.5(61.75 to 81.5) 64(49 to 81) -5(-17 to 4) 0.16

AFNT 6 NTUTUIzALANALIENALINASA (Mitral stenosis severity)

g1usuluidaaenislsziliuPulmonary hypertension WUANHAITNHIARLINTT

4

%HWHU@@Quﬁau (PMBC) A1 Tricuspid regurgitation peak velocity (TR peak vel) 1A

o o a

| A a A = =
AAANDLNINULIRATATUNINA DB IﬂﬂLﬂ@ﬂuLLﬂ@\TQ’]ﬂ 303.5(258 114 343.5) Lflu 257(243 09

a a = = & = a ~ =
335.5) WUALNA/AWT Iaen 1 asullaalianas -41(-87.5 04 -18) LHWANATAWIN, P =
0.004 kaziamuandadluAAusuRLaRlngAala (Tricuspid regurgitation peak
pressure gradient) WUANHAAAAIADAARDINI AD NEUTILNALIAAGUALT 36.8(25 TN 47.5)

A =& a a a =& a a

ARRIUAD 26(22 T4 44.5) NAANATLIaN InEARAIAINAN -11(-22 D14 -3.5) HaAAIlsan
, P = 0.007 Wadszifiumn RVSP (Right ventricular systolic pressure) NA1anadLtuaeiani
A =3 A = a a a =
AR AN 44.5(36.5 04 60) LA 38(32 D4 55) HAAMATUIEN LALAARIANNLAN -13(-20 D -
5) NaAMMIU3aY, P = 0.003 791 11/24A1 PR Vmax waz PADP flasiuudlaalil g

o o

= o A A 1 a o aa U 1 1 a =S

LAEIINL ABNANAAAIBLNNULRAIATUNINADA 1aun A1 PR Vmax HANa AR -44.5(-63 014 4)

a a al dl =3 =® a a al

WUALNATAUN tagllasuaan 222(180 D9 271) iy 216(181.5 N19231.5) LHURLNAT/AUN,
1 n; =® a a dl

P = 0.046 WazA1 PADP Nanad -3.63(-6.77 04 -0.48) HaaLNmslsen taewaauann 22.74

+ 8.6 NAAWATUTaNIN 19.11 + 5.23 Haawwmsilsan, P = 0.03
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RVSP
150+
P =0.004
®
®
100
EguE
50
n n
n
0 T L]
Pre Post

FU7N 31 nmlFedieua1 RVSP ABU-aIN15 8 18 AWAILILDAG Y

Diastolic PAP
70+

60, P =0.001

501 .

.
40-
30+
20-

101

P;'e Pc;st

JU7 32 nminfFaudienA Diastolic PAP Aeu-waan131esauss1aagy
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nsdsziiumanunrnnaantiaanuwnsldan Pulmonary hypertension assessment

Parameter Pre Post Mean P-
difference(95%Cl) value

TR peak Vel, cm/s | 303.5(258 to 257(243 to 335.5) -41(-87.5t0 -18) 0.004

343.5)

TR peak PG, 36.8(25 to 47.5) 26(22 to 44.5) -11(-22 t0 -3.5) 0.007

mmHg

RA pressure, 8(8to 15) 8(8 to 10) 0(0to 0 0.95

mmHg

RVSP, mmHg 44.5(36.5 to 60) 38(32 to 55) -13(-20 to -5) 0.003

PR Vmax, cm/s 222(180 to 271) 216(181.5to 231.5) -44.5(-63 to 4) 0.046

PADP, mmHg 22.74 + 8.6 19.11 £5.23 -3.63(-6.77 to -0.48) 0.03

mPAP(Abb), 29(21 to 37) 28(26 to 30) -8(-16 to 4) 0.06

mmHg

AT 7 NUsuAIRINALTaRaaaLANLaA (Pulmonary hypertension

assessment)

A niulugnuaearinlaiada a1 nLIIMAIN1ININITENaau A lunsa

v

= |l A {
AUATELRRYU WUQ’]Nﬂ’]?Lﬂ@HuLLﬂ@Qm’N”}@

[ %

dgl dl dl b4 o 1 1
AU LN@@JW‘HHW@%@QM@\‘]WQI@%Q’]@’N WL RV

basal NANAAAY ARANN 2.84 + 0.34 LTUANAT LT112.56 + 0.31 LEURANAT IALARAIAINLAN -
0.27(-0.42 T4 -0.13) WIUALNAT A1 P = 0.001 RV mid NANAAA9TLALNHYW ABANN 2.6(2.45
=) a =) a =& a

019 2.85) WUFLNATIIN 2.4(2.1 D4 2.8) LIURNAT IREAARG -0.3(-0.5 04 0.2) WIUALNAT Lag
a =2 . . A L e A a a
HA1 P = 0.05 99404AN RV longitudinal NaAAadLTWNY AR 5.58 + 0.57 LEUELNAT AAAILIAR
5.15 + 0.56 LIUALNAT In8aAaIANNLAN -0.44(-0.72 D4 -0.15) Taaiiin1ailasuulasni
WadAtyneaiane P = 0.004 Tugdquaas RVOT (Right ventricular outflow tract) proximal
WAL RVOT distal HANAARATILALNY ARAARIANN 2.31 + 0.31 WwuFMAILIL 2.09 + 0.28

FURNAT LALAAAIANNLAN -0.21(-0.38 t0 -0.04) IURNAT WAZAIN2.25(2 to 2.4)




WURANATLIIY 2(2 to 2.3) LIURLNAT IANAAASIANNLAN -0.2(-0.4 to 0) LiURALNAT tA8Isia RVOT

proximal uaz RVOT distal HANanadat9NTEE1ATUN19aDA

a A
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Af P =0.02 uaz P =0.003

ANNAAL d91A1289 RV ESL (End systolic length) HANaAaSIALaAaIn 5.7 + 0.6

FURAMATLIY 5.2 + 0.6 IURWAT LALAAAY -0.5(-0.7 to 0.2) WEWRALNAT, P = 0.001 kazA

RV ESA (End systolic area) UANAARIAN 15.2 + 3.3 ANTIEURANATIIL 12.5 + 3.2

A3TLRLN AT Taend Asunlagllseanns -2.7(-4.1 to -1.4) ANFILTURINAT BEIN

N o O

Aa P = 0.001 luanuztasniuni1An RV EDD (End diastolic diameter) basal, RV ESD

(End systolic diameter) basal kaz RV EDA (End diastolic area) NANAARIANNAAL WH kil

AdadAyneaia

YUIANDINA ARV (Right ventricle chamber size)

NleignAny

Parameter Pre Post Mean P-value
difference(95%Cl)
RV basal, cm 2.84 £ 0.34 2.56 + 0.31 -0.27(-0.42 to -0.13) 0.001
RV mid, cm 2.6(2.45 to 2.4(2.1t02.8) |-0.3(-0.5t00.2) 0.05
2.85)
Longitudinal, cm 558 £ 0.57 5.15+ 0.56 -0.44(-0.72 to -0.15) 0.004
RVOT PLAX, cm 2.58+0.48 2.5+0.48 -0.08(-0.2 to 0.04) 0.19
RVOT proximal, cm 2.31+£0.31 2.09+0.28 -0.21(-0.38 to -0.04) 0.02
RVOT distal, cm 2.25(2t0 2.4) 2(2 t0 2.3) -0.2(-0.4 t0 0) 0.003
RV EDD basal, cm 42 +05 41+0.7 -0.1(-0.3t0 0.2) 0.49
RV EDL, cm 6.9+0.7 6.9+0.8 0.01(-0.3t0 0.3) 0.93
RV EDA, cm? 21.5+3.4 21.2+£4.5 -0.1(-1.8t0 1.5) 0.87
RV EDA indexed to BSA, 0.93+0.19 0.94 +£0.19 0.02(-0.1 t0 0.13) 0.79
cm?/m’
RV ESD basal, cm 3.4+£05 3.1+£0.6 -0.3(-0.6 to -0.03) 0.07
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RV ESL, cm 57+06 52+06 -0.5(-0.7 10 0.2) 0.001
RV ESA, cm’ 15.2 +3.3 125+ 3.2 -2.7(-4.1t0-1.4) 0.001
RV ESA indexed to BSA, 0.76 £ 0.21 0.67 £0.12 -0.09(-0.2 to 0.01) 0.08
cm’/m?

AT 8 TUImEaialaa19e97 (Right ventricle chamber size)

A5 11 T9N199119710 2997 1A RIUIN A NNUINH AN T LA TN LIS

[ ] {

vanAlasuLLlasintuesNalia A AuN19anF 11 ANFAC (Fractional area change)

o

WUINHANNNTUANANTOUNNTUENERUAEUBAQUBET 28.6 + 8.7 INNLTIW 41.2 £ 5.6 %

' 12

TPuAUALULL A ANTY 12.6(8.5 019 16.8)%, P = < 0.001 WAZAN Tricuspid S’ NANANTL

a a = a a = 1 dl a;
Q1N 10.76 + 1.98 LEUFALNAT/AUN LW 11.52 + 2.23 WHUANATANT IaaAlasuiilasn

4

WWNAUBET 0.76(0.02 T 1.51) lWURAKNAI/AWN, P = 0.046 asinslafimulunisdnsiinudd
. . 3 \ = o A a X . oA
TAPSE (Tricuspid annular plane systolic excursion) U NN LT WL ABANN 2.08

+ 0.5 WUANATIW 2.13 + 0.55 MHURLNAT e lasuul astiidlualasuudaan i

o O o a

WadATYNalA P = 0.59 2au09AN Pulsed Doppler MPI, €', a', e'/a’ NALlasuuilash

4
o o 1 o

QI =< ] 1 =3 1 o aa =2 dgj
PANNIUNINNA LLﬁ]@EI’NVL?ﬂMWN1NNuﬂﬁﬂﬂﬂJV}WQZﬁﬂﬁ]Lﬂuﬂ TunsAneil

@




60- P <0.001
5()'l L --.
5 1|
40- - %“
-Il=.
30- L E T X J -
EY
201 Y )
3
104
0 L] L]
Pre Post
FAC

FU7 33 nUAINNIRLFELIIELAT FAC NOW-MAINITIEEAUAIELIDAGY

N9 ULRINDIN LAR19T (Right ventricular function parameter)

41

Parameter Pre Post Mean P-value
difference(95%Cl)

TAPSE, cm 2.08+0.5 2.13+0.55 0.05(-0.15 t0 0.25) 0.59

Tricuspid S’, cm/s | 10.76 + 1.98 11.52 +2.23 0.76(0.02 to 1.51) 0.046

FAC, % 28.6 + 8.7 412+56 12.6(8.5 t0 16.8) <0.001

Pulse Doppler 0.93+0.43 1.01+£0.36 0.08(-0.18 t0 0.34) 0.53

MPI

e 11.15(7.7 to 13.6) 10.8(9.7 to 15.3) 1.2(0.15 t0 2.9) 0.06

a’ 11.45 £ 3.55 12.07 £ 5.06 0.63(-1.34 to 2.59) 0.49

ela 0.85(0.6 t0 3.2) 0.9(0.61 to 1.52) 0.16(-0.1 to 0.39) 0.29

AN3N9 9 nsvinaruaeialaa el (Right ventricular function parameter)
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lunnsAnEINNILeesiasialatanana (Right ventricle) Ineidinns

o/ . . . . . 1 di a 1 a a‘ni ¥
IR Right ventricular 2D longitudinal strain WUIHENANTNRNAINIINRLRE T LA

1 ] v o v 1 = ] dlddg/ 1 |
WLINNNINNRL 9T egia laiasrqananalin1svinauna e tnanwudnAn Endo GLS (Global

. . . g oAl
longitudinal strain) HANAAAITALNLINNANAARIANN -15.9 + 3.6 11 -23.1 + 3.4 % LAl
anas -7.2(-9 04 -5.4) % TaendunadsuulasitdadAnynneaia Aa P = <0.001 A

.oR a o Y o ! , = o =

Free wall strain 414 N335 H1n199171914 2049509999 1a 191819 1A R WaZH AN
wasuwdadldluiAn1aneniuan Endo GLS Aarlasuilasanasann -11 + 4.7 1l -15.6

[

dJ a =2 = dl 1 a o aa
+ 4.2 % TNARAINLAN -4.6(-6.7 0N -2.5) % TnamnisilasuutasatineliugAtunINans

o

P = <0.001 LR8N

N1991N9UU 9% LA a9a19 UL Lstrain (Right ventricular 2D longitudinal strain)

Parameter Pre Post Mean difference(95%Cl) P-value
Endo GLS, % -15.9+ 3.6 -23.1+34 -7.2(-9to -5.4) <0.001
FreeWall strain, % -11+4.7 -156+4.2 -4.6(-6.7 to -2.5) <0.001

A9 10 N399I 8993 lasiaaa UL Strain (Right ventricle 2D longitudinal

strain)




P <0.001 P <0.001
0
.

.0: * o
10 . oo
ole : 0g,0
. - .: og o

-201 .:: :I.I g
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JU7 34 n AN fFELiiguAT Endo GLS uae Free wall strain fau-uaanis9e18ay

1%

AREILDAQY

AU AR 1AL WA AW ALAN AINAININITIN T ITAA WA A

Tumfamugufnsansuesuaagy (PMBC) Inawudnunaasiasialauuaan (Right

atrium area) HANAAAIARANN 20.72 + 5.83 AN LTUANATIIIN 18.41  5.38 AN914

IURLNAT TALARAAN -2.31 (-3.41 5\1 -1.21) ANINLIUR LN ATLAZATUTNIATTR9TR latiagean

ISP ] = o A =2 a aa =<
UUNANNARITULALIN ARAAAIN 55.5(45 D49 86.2) NaAaRTLLIW 48.55(40.29 D4 59)

Faaans Inelasunilasanas -7(-24 04 -1.59) Aaaans tnaiagasailunisdasuwlad

o

o
[n

AUIAWRINA bATINUY (Right atrium)

1lTgAtyneans TaadAn P = <0.001 LAZ 0.001 AMNAIAL

Parameter Pre Post Mean P-value
difference(95%Cl)

RA area, cm’ 20.72 £ 5.83 18.41 £ 5.38 -2.31(-3.41 to -1.21) <0.001

RA vol, ml 55.5(45 to 86.2) 48.55(40.29 to 59) -7(-24 to -1.59) 0.001

A179% 11 suaialagauu (Right atrium)
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uUNN 5

addsiana 491Unan15I98 uazTALEUALUE

5.1 anusaua

[~3 £ EZ 1 3’/ L2l al
mnmimumgalugﬂw 20 ?WHWUQ’M?‘:"T]WH?VNMN@Lﬂu@jﬂfmﬁ]’nLﬂL‘]]EI
dl 1 1 v a v I 1 =)
smmuimyﬂuaﬂfmmyw@mz 90 LL@%@EJJI‘LWJN@’]Q 58.9 + 14.5 U 8IN1TLAAY
o/ L2l tdl o Y v A dl L2l
mnmm@ﬂfmmwﬂumqmmm AR N1IZLUURS (Dyspnea) Immwﬂuqﬂwnﬂmﬂ
1 dl Vv = o o %
AINNIFAAUNNN WAZAIWILILTZNUTREAY 60 WAENLTZIRURINIITHI LAANLAA
(Congestive Heart Faiure) e lilvidansaailszidupaulninialanudniigilae
' = v = o Y a o . . . . = 1 IS
ANl Fa81aT 60 NNz lABUR AR (Atrial fibrillation) @9UNIAZNNAAINNT

PN NTULRIA N i la TRt eUu LAY AU AT9tin Tt

1 a v

Tnnjaw gilaeTuns@nennaulasinisinesanisrenadunaums s agy

(PMBC) @4 Single balloon technique LiluAgnsdauwlue gl operationlu

v
o a ¥

N19ANENH TINAIVINNI9TRIEAUAEIBA UWLIN lHHNIzunIng ey Ae N1vAu

1 12 1
[

W lalundasguuss et lnasveznaeda lunisvininonisegnlssunn 1

9

;/ dl dl o [ { = o o ¥ 1 ¥ =
SR LN@@jﬂ’]?Lﬂ@ﬂuLLﬂ@QV@\‘]ﬂqﬁ‘ﬁ‘ﬂ‘]ﬂq LN duFAaasialaviasane el

v

AN9ININUNATY AR AN 61.66 + 6.7 % WU 64.26 + 6.65 % Iaeilunng

o

4 dai o o o ama 2 A R
wWasunlawidadrAnn1eans Tudousasauialalunsatiu neunazBunisaang

¥ 14 v
o o A

a a dld dl a d” dl Y o Qy % .
)% @uim ANAURWALITIIN IﬂﬂLN‘ﬂﬂ?ZLNHWMVIV%’][ﬂ@ﬂ@\?@HVLNlflﬁ‘@ (Mitral valve

> '
A A Y o

area) 871 0.9 + 0.28 ANINIURANATUATIHATNEAUMILLIDAGUNLIHUTUEN R

b4
[

QBI tal d?j = dl QI =S ] a o aa dl a
WAIALWHTU 0.71(0.6 11N 0.82) BILNNUUBLNNULRAVATUNNADG Tneniatssiiiu

o

awilalupiaRundiniedne Wunutingdna (Mitral valve area) 88 1.61 + 0.27
ANINImUANRT TailuanlszifiuannssAuanavagluss AU TussuNAT

=X o dl 1 : o v 1 1 . :I/
s lUDausaAuNENLAUsRlALA A1 Peak waz mean pressure gradient tianaalyl
Tunaansuziagaiu Tadunan1annsiunninsnresaueeanda LR 1

o 1 o ng o o o dl dl dl a 4121 o a dll o
mmmumum@uhmmmmmumm‘u gadunisilasuudasniipzuiunidani
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n5nen sanludelunisiszifiu Pumonary hypertension Wu91AN RVSP LAz
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Part 1. Baseline Characteristics

1.Sociodermographic characteristics

2.Medical history

Clangina DAtrial fibrillation  Clcopd  [biabetic Mellitus
DHypertension [Heart failure DDyinpidemia
[previous M DPeripheraI vascular disease

[1Renal insufficiency CdAnemia Kcirrhosis

[dconnective tissue disease |:|Smoking Clewr

[previous cardiac surgery

3.Clinical characteristic

exkcllsinus LIar Oiae OIrae Olive LIRvH

4.Chief complaint

DChestpain DCardiacdyspnea DPaIpitation

DEdema
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5.Medication................

6.Echocardiographic finding before PMC

LV parameter

® ?D/M-mode echocardiography

IV&d...... cm LVPwd...... cm

LV diastolic diameter...... cm LV systolic diameter...... cm
LV ejection fraction...... % by Teiholtz

LV mass index...... grams/m2 - Rel. wall thickness.........
Left atrium...... cm Aortic root...... cm LA/AO...............

2D echocardiography

LVOT diameter...... cm
LVEF...... % by Biplane LAVI...... ml/m2

RA area........ cm2, RAvolume............... ml

RV parameter

® M-mode echocardiography

TAPSE...... cm

® 2D echocardiography

Chamber
RV diameter basal...... mm  mid...... mm longitudinal...... mm
RVOT diameter PLAX...... mm proximal...... mm distal...... mm

RV wall thickness...... mm RVOT EDA...... cm2
RV EDA...... cm?2 RV EDA indexed to BSA...... cm2/m?2
RV ESA...... cm?2 RV ESA indexed to BSA...... cm2/m2
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RV EDV indexed to BSA...... ml/m2 RV ESV indexed to BSA...... mL/m2
Function
Pulsed Doppler S wave...... cm/sec Color Dopper S wave...... cm/sec

RV FAC...... % RV free wall 2D strain...... %

Mitral valve

® Systolic
MR PPG...... mmHg MR MPG...... mmHg MR peak vel...... cm/sec MR

mean vel...... cm/sec MR ERO...... cm?2

® Diastolic
MV P1/2t ...... msec MV decel time...... sec
MV PPG...... mmHg MV MPG...... mmHg

Pulmonic valve

® Systolic
® Diastolic
PR end-d PG...... mmHg PADP...... mmHg
PRV max...... mmHg mPAP by Abbas......mmHg

Tricuspid valve

® Systolic

Tricuspid S’ vel...... cm/sec TR peak Vel...... cm/sec

TR peak PG...... mmHg RA pressure...... mmHg
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RVSP (TR)...... mmHg

® Diastolic
Tricuspid E........... cm/sec  Tricuspid A................. cm/s
Tricuspid Decel time.............. msec
Tricuspid lateral annulus e'...... cm/s anda'......... cm/s

Aortic valve

® Systolic
AVA by VTI...... cm2 AVA by Velocity...... cm2

AV Vmax...... cm/sec AV VTI...... cm AV PPG...... mmHg
AV MPG.....mmHg LVOT Vmax...... cm/sec LVOT VTI......

LVOT PPG...... mmHg LVOT MPG...... mmHg SVI...... ml/m2

Part 2: Procedural Data

1.Procedure Technique

|:|Single balloon (Inoue) technique

Cpouble balloon technique

2.Mitral valve score

Thickening..... Mobility..... Subvalve..... Calcification.....

3.Presence of LAA thrombus |:|Yes |:|No

4 Number of dilatation |:|1 |:|>1

5.Maximum size of dilatation ........ cm

Total.....
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6.Timing ........ hours

7.Complication [JasD

8.Hemodynamic finding

8.1 Pre-balloon

CIRhythm........

...... minutes

[1Bleeding

[ IPA pressure (mmHg)

O2sat (%)

IRV pressure (mmHg)

[ ]SVC: Oxygen sat (%).........

[]IvC: Oxygen sat (%).........
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| ILA pressure (mmHg)

O2sat (%)........

| JLV pressure (mmHg)

O2sat (%)........
[ILA/LV gradient (mmHg)

[ IMitral regurgitation
[IMVA (Planimetry)
[ IMVA (PHT)

8.2 Post-balloon

CIRhythm........

[ IPA pressure (mmHg)
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| IRV pressure (mmHg)

O2sat (%)........

| IRA pressure (mmHg)

O2sat (%)
[IsvC: Oxygen sat (%)........
[]IvC: Oxygen sat (%)........

" ILA pressure (mmHg)

O2sat (%)........

LV pressure (mmHg)

O2sat (%)........
[ILA/LV gradient (mmHg)

[ IMitral regurgitation
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[ IMVA (Planimetry)
[ IMVA (PHT)

Part 3: Post procedure
1.Symptoms
Clchest pain [cardiac dyspnea DPaIpitation

DEdema

2.Echocardiographic findings after PMC
(Same as Pre PMC)

LV parameter

® ?2D/M-mode echocardiography

LV diastolic diameter...... cm LV systolic diameter....

LV ejection fraction...... % by Teiholtz

LV mass index...... grams/m2 Rel. wall thickness......

Left atrium...... cm Aortic root...... cm LA/Ao......

2D echocardiography

LVOT diameter...... cm
LVEF...... % by Biplane LAVI...... ml/m?2
RA area........ cm2, RAvolume............... ml

RV parameter

® M-mode echocardiography

TAPSE...... cm

® 2D echocardiography
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Chamber
RV diameter basal...... mm mid...... mm longitudinal...... mm
RVOT diameter PLAX...... mm proximal...... mm distal...... mm

RV EDA...... cm2 RV EDA indexed to BSA...... cm2/m2

RV ESA...... cm2 RV ESA indexed to BSA...... cm2/m2

RV EDV indexed to BSA...... ml/m2 RV ESV indexed to BSA...... mL/m2
Function

Pulsed Doppler S wave...... cm/sec Color Dopper S wave...... cm/sec

RV FAC...... % RV free wall 2D strain...... %

Mitral valve

® Systolic
MR PPG...... mmHg MR MPG...... mmHg MR peak vel...... cm/sec MR

mean vel...... cm/sec MR ERO...... cm?2

® Diastolic
MV P1/2t ...... msec MYV decel time...... sec
MV PPG...... mmHg MV MPG...... mmHg

Pulmonic valve

® Systolic
® Dijastolic

PR end-d PG...... mmHg PADP...... mmHg

61



PRV max...... mmHg mPAP by Abbas......mmHg

Tricuspid valve

® Systolic

Tricuspid S’ vel...... cm/sec TR peak Vel...... cm/sec
TR peak PG...... mmHg RA pressure...... mmHg
RVSP (TR)...... mmHg

® Diastolic
Tricuspid E........... cm/sec  Tricuspid A......c..oeen. cm/s
Tricuspid Decel time.............. msec
Tricuspid lateral annulus e'...... cm/s and a'......... cm/s

Aortic valve
® Systolic
AVA by VTI...... cm2 AVA by Velocity...... cm2
AV Vmax...... cm/sec AV VTl...... cm AV PPG...... mmHg
AV MPG.....mmHg LVOT Vmax...... cm/sec LVOT VTI......

LVOT PPG...... mmHg LVOT MPG...... mmHg SVI...... ml/m2

3.Complications

[ Yes (specify)........cc..... CINo

62



Ta-ana

Qs = = a
U LAAK U 1NA
A0UNLNA

=

QAINTSANE

Nagilaqiiy

a o

NAITURANNN

Use IRy
wnanlsnnml gnasml
29 AN 2529
WndnTaL3
ANLTUNNEANART A1 AN TRINUNANENAE
12/229 g.inwudus1 0wy ln waaedalud wadyudu nny 10330
1.Suttirut P, Panthong S, Kittipibul V, Lertsuwunseri V,
Srimahachota S, Ariyachaipanich A. Impact of Gender on
Outcomes among Patients with Acute Coronary Syndrome
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