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Parameters Mild Moderate Severe

Quialitative

MV morphology Normal/abnormal Normal/abnormal Flail leaflet/ruptured PMs
Colour flow MR jet Small, central Intermediate Z\/e;/rizlilség:ncdez;u; tgo{he:;eozgfi ﬁt;:l?g;lrg'
Flow convergence zone* = No or small Intermediate Large

CW signal of MR jet Faint/parabolic Dense/parabolic Dense/triangular
Semi-quantitative

VC width (mm) <3 Intermediate >7 (>8 for biplane)®
Pulmonary vein flow Systolic dominance Systolic blunting Systolic flow reversal®

Mitral inflow A wave dominant¢ Variable E-wave dominant (> 1.5 m/s)®
TVI mit/TVI Ao <1 Intermediate >1.4

Quantitative

EROA (mm?) <20 20-29; 30-39¢9 >40

R Vol (mL) <30 30-44; 45-599 >60

+ LV and LA size and the systolic pulmonary arterial pressuref

CW, continuous—wave; LA, left atrium; EROA, effective regurgitant orifice area; LV, left ventricle: MR, mitral regurgitation; R Vol, regurgitant volume; VC, vena contracta.
a At a Nyquist limit of 50—60 cm/s.

o
> b For average between apical four—and two—chamber views,
= .
o ¢ Usually after 50 years of age;
5 4 Unless other reasons of systolic blunting (atrial fibrillation, elevated LA pressure);
< ¢ In the absence of other causes of elevated LA pressure and of mitral stenosis.
3 f Grading of severity of organic MR classifies regurgitation as mild, moderate or severe, and sub—classifies the moderate regurgitation group into ‘mild—to—moderate’ (EROA
o of 20—29 mm or a R Vol of 30—44 mL) and ‘moderate—to—severe’ (EROA of 30—39 mrf or a R Vol of 45-59 mL).
c 9 Unless for other reasons, the LA and LV size and the pulmonary pressure are usually normal in patients with mild MR. In acute severe MR, the pulmonary pressures are
; usually elevated while the LV size is slill often normal. In chronic severe MR, the LV is classically dilated.
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(2) Apical four—chamber view2} parasternal long—

axis viewol A A2 o2 FAFHIH 3),
2) Vena contracta width (VCW) =74

0]+ regurgitant flow stream®] 714 £& X7 O & re—
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the regurgitant jet downstream) Afo]2] 714 £ HE O

3510t @5 Smol HlolE Aol (1Y 4),
3) =Ze 84

=2 W (volumetric methods) (T1% 5)

Regurgitant volume
MR volume = MV flow - LVOT flow
= (Annulus ID? % 0,785 % T\/I)MV — ([ % 0,785 % TVDLVOT

Lv

a——PISA

Regurgitant
blood flow

-

Vena contracta

HtM Al flow convergenceZ| 2iASIHH

o| 71 &2 B2 vena

O3 4, aRnds
SioHQ| XjAlHlO 2 © IEE o HE.
contractagt Stct,

Lv

140 60

4) 295 =<4 WA (Proximal Isovelocity Surface

Area, PISA method)

(1) I7=l= e Bt (hemispheric layers)S AUz
o 7k Zo7) Ho] W MR RE F2 ut
T8 Fl AU et

(2) 7] £=7} Nyquist limit 2T} ©] wH2H Azjo] &

/e (aliasing)©] HAYSIaL MZk0] FubY AHFEE

o] F2MOR Ei= FH2Ao] FEMOF)o] Y

dt}, o] @42 R Wk 9 gEAHprobe) 2] $1%

o} g1o] 9irt,

EN
i

=

R

(3) ¥&:A4 —E—é}(continuity principle)& ©]g3t dF

/¢ aliasing)o] Pojuh+= vh-e] W7}

lo
=
:>é'g
PN
rﬂL

09

—
o

o

o
—_




TEE 0° view
NED ¢ Aliasing !
velocity

T2 6. PISA radius £X: (A) SHE! TTE (B) TEE view. EtEXKprobe)2| £IX[0ll 2t Nyquist baseline® SZEHHMEH distoz
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5 aliasing velocityS &oPH &8 9% oL HA (ef— SHAISLQIE ! PISA radius &4 A AZIS =0]7] 954
2 fective regurgitant orifice area; EROA)Y} 142 & = Nyquist limite] 7]&4(baseline)2 regurgitant blood
>

P4 3 &&ol= BN £ (peak MR velocity)E 53 flow&-& F+H oF FHO| MAo] TxH K (aliasing)]
c

c Z 2 Z7]0]] 23t} Transthoracic echocardiography (TTE)
- (4) ¥Ht2] HA (Surface area of a hemisphere) = 2ar? <} transesophageal echocardiography (TEE)°flA] &=}
o (probe)?] 9|27} th2 =2 Nyquist baseline®] WeFe= t}
~ (5) G- o=t A (Effective regurgitant orifice area;

2rh(™ 6, 7).
EROA)= 2ar® x aliasing velocity / peak MR velocity.,

« Optimize 2D color flow
(apical view)

« Obtain mid-systolic frame

« Color flow baseline shift to blue

« Zoom or RES aliasing velocity of 20-40 cm/s

« Freeze in cine loop « Measure PISA radius (r)

12l 7. PISA radius EH
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Class lla
Class llb

Mitral Regurgitation

Primary MR Secondary MR

v !

Severe MR Progressive MR CAD Rx
Vena contracta 0.7 cm (stage B) HF Rx
Rvol =60 mL Vena contracta <0.7 cm Consider CRT
RF >50% Rvol <60 mL
ERO 20.4 cm? RF <50%
LV dilation ERO <0.4 cm?
\|/ \I/ Symptomatic Asymptomatic| |Progressive
Symptomatic Asymptomatic severe MR severe MR MR
(stage D) (stage C) (stage D) (stage C) (stage B)
|
LVEF 30% to <60% LVEF >60% and || New-onset AF or
LVEF >30% or LVESD =40 mm LVESD <40 mm || PASP >50 mmHg Persistent NYHA
: (stage C2) (stage C1) (stage C1) Class llI-IV
= symptoms
o
o Progressive increase Likelihood of successful
< No Yes in LVESD or repair >95% and
> decrease in EF Expected mortality <1%
o e
lg)
= Yes No
=
>
= .
MV Surgery MV Surgery MV Surgery MV Repair i o MV Surgery Lo .
= (Ilb) ) (lla) (la) Periodic Monitoring (Iib) Periodic Monitoring
0
o
>
- O 9. 35 52T HMEH Stxlol| thet X|2 M2E=(Adapted from J Am Coll Cardiol 2017;70:252-89.)

225 4. Lancellotti P, Tribouilloy C, Hagendorff A, et al. Scientific Docu-

s . . . ment Committee of the European Association of Cardiovascular
1. Braunwald’s Heart Disease: A Textbook of Cardiovascular Medi- P

. . Imaging. Recommendations for the echocardiographic assess-
cine, Eleventh Edition. ging grap

ment of native valvular regurgitation: an executive summary from
2. Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC the European Association of Cardiovascular Imaging. Eur Heart J
Focused Update of the 2014 AHA/ACC Guideline for the Man- Cardiovasc Imaging2013;14:611-44.
agement of Patients With Valvular Heart Disease: A Report of
the American College of Cardiology/American Heart Associa-
tion Task Force on Clinical Practice Guidelines. ] Am Coll Car-
diol2017;70:252-89.

5. Zoghbi WA, Enriquez-Sarano M, Foster E, et al. Recommenda-
tions for evaluation of the severity of native valvular regurgitation
with two-dimensional and Doppler echocardiography. J Am Soc

Echo2003;16:777-802.
3: Nishimura RA, Otto CM, Bonow RO, et al. American College of

Cardiology/American Heart Association Task Force on Practice
Guidelines. 2014 AHA/ACC guideline for the management of

patients with valvular heart disease: executive summary: a report

6. 9AE miwd 4Ax33t Ravi Rasalingam, 4AHMJA2H Y A
=gy Y oju] A,

of the American College of Cardiology/American Heart As-
sociation Task Force on Practice Guidelines. J] Am Coll Cardiol
2014;63:2438-88.
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>
z Recommendations COR LOE
o AVR s recommended for symptomatic patients with severe high-gradient AS who have | B
Z symptoms by history or on exercise testing (stage D1)
AVR is recommended for asymptomatic patients with severe AS (stage C2) and B
LVEF <50%
AVR is indicated for patients with severe AS (stage C or D) when undergoing other cardiac B
surgery
AVR is reasonable for asymptomatic patients with very severe AS (stage C1, aortic lla B
velocity 5.0 m/s) and low surgical risk
AVR is reasonable in asymptomatic patients (stage C1) with severe AS and decreased exercise lla B
tolerance or an exercise fall in BP
AVR is reasonable in symptomatic patients with low-flow/low-gradient severe AS with
reduced LVEF (stage D2) with a low-dose dobutamine stress study that shows an aortic lla B

velocity 4.0 m/s (or mean pressure gradient 40 mmHg) with a valve area 1.0 cm2 at any
dobutamine dose

AVR is reasonable in symptomatic patients who have low-flow/low-gradient severe AS
(stage D3) who are normotensive and have an LVEF 50% if clinical, hemodynamic, and lla C
anatomic data support valve obstruction as the most likely cause of symptoms

AVR is reasonable for patients with moderate AS (stage B) (aortic velocity 3.0-3.9 m/s) who are lla C

undergoing other cardiac surgery

AVR may be considered for asymptomatic patients with severe AS (stage C1) and rapid disease b C
progression and low surgical risk

AS, aortic stenosis: AVR, aortic valve replacement by either surgical or transcatheter approach; BP, blood pressure; COR, Class of Recommendation; LOE, Level of
Evidence; LVEF, left ventricular ejection fraction.
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Z:(transcatheter aortic valve replacement, TAVR)
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1007 Hazard ratio, 0.56 (95% Cl, 0.43-0.73)
90 - P<0.001
£ 804
s 50 68.0
3
8 404 Standard therapy
>
& 50 43.3
E 40
£ 30 TAVR
©
3 20
10
0 T T T 1
0 6 12 18 24
Months since randomization
No. at Risk
TAVR 179 138 124 110 83
Standard 179 121 85 62 42
therapy

18 3, $20| 27HS3ICHD OIS B3 CISUT HAS
SIXOf| A Au|™ FIH|E ST X|2ks(transcatheter aortic
valve replacement, TAVR) & 2470 & Za}

Cl, confidence interval; TAVR, transcatheter aortic valve replacement

(B)

Ba(A)T} Kb -2Hae THai(E)

B2 Aeist disa |25 gakEe] agel7] w2,

e 2|8k A 7h 4% 2 g7)soll 53] F2sfjof gt
o}, i AT AYES SR e A AAE, sk A
o sl FakE vt = A ETF WA o2 e
Wk 2k SRAe] A& A2 A A, A A
o] SJAF AR} 222 w-olWiEl oAb} 3 T A AR
gofl ojsf) o]Fofa|of i}, th-g it 2| ek vk 11g]
k] 109 =& oF 60%°lct, 10dA]of YA Ql5-2atel

Hazard ratio, 0.90 (95% Cl, 0.71-1.15)
P=0.41

Surgery

Death from any cause (%)
w
o

0 6 12 18 24 30 36
Month
No. at Risk
TAVR 348 298 260 234 172 70 31
Surgery 351 252 236 217 165 65 32

T8 4, 19 SXolM ZmE FiH|E CHEWE X[ (trans—
catheter aortic valve replacement, TAVR) & 3671& Zat
Cl, confidence interval; TAVR, transcatheter aortic valve replacement
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AO|™ ZM S M3E(Percutaneous aortic balloon

valvuloplasty, PABV)
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ZAn|& FE|E] chSaE X|2k&(Transcatheter aortic valve

replacement, TAVR)

g BaEe) AR Sa0) FlolAu 490
E7h 52 A0l BAelA] ARG TRt hdel, FA-2hg
% gofolu} X724 Bt ol 8l AAAHOR 5
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oo,
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719] 982 7] flel s RE Aol SA o
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&o| B7bs st AR = g0 5 el F2ks
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e ool 193} 28 2] FolstA UTHIH 3). E
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7 FApollA 17 2 BEES 7]EA 02 TSITH I

4). Y73 AHFs7) AR7 LAt Ale $ AP EA TS
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1. Harrison’s Principles of Internal Medicine, 19th ed., NewYork, Mc-
GrawHill, Inc., PART 10, Chapter 283-6.

2. Nishimura RA, Otto CM, Bonow RO, et al. 2014 AHA/ACC
Guideline for the Management of Patients With Valvular Heart
Disease: executive summary: a report of the American College of
Cardiology/American Heart Association Task Force on Practice

Guidelines. ] Am Coll Cardiol 2014;63:2438-88.

3. Makkar RR, Fontana GP, Jilaihawi H, et al. Transcatheter aortic-
valve replacement for inoperable severe aortic stenosis. N Engl |

Med2012;366:1696-704.

4. Kodali SK, Williams MR, Smith CR, et al. Two-year outcomes
after transcatheter or surgical aortic-valve replacement. N Engl J

Med 2012;366:1686-95.
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EHar Xix| o4
Acute infective endocarditis
=24 s Traumatic rupture
o9 Acute prosthetic valve
Dysfunction
Rheumatic fever
Trauma
Infective endocarditis
ok Ty Myxomatous degeneration
mjof oj2 Systemic lupus erythematosus

Rheumatoid arthritis
Ankylosing spondylitis
Takayasu arteritis
Crohn’s disease
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=k (infective endocarditis), thE® B2 (aortic dissec—

=4 s Acute aortic dissection
parg= Dehiscence of prosthetic valve

Age-related aortic dilation
Annuloaortic ectasia
Ehlers-Danlos syndrome
Marfan syndrome
Systemic hypertension
Aortitis (syphilis and giant cell arteritis)
Reiter’s syndrome
Ankylosing spondylitis
Behcet syndrome
Psoriatic arthritis
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Parameters
A= (mild)

Structural parameters
Aortic leaflets Normal or abnormal
LV size Normal
Qualitative Doppler
Jet width in LVOT, color flow
Flow convergence, color flow
Jet density, CW

Small in central jets
None or very small
Incomplete or faint

Jet deceleration rate, CW (PHT, msec) | Incomplete or faint, slow, > 500 Medium, 200-500
Diastolic flow reversal in descending aorta, PW Brief, early diastolic reversal

Semiquantitative parameters

VC (cm) <0.3
Jet width/LVOT width, central jets (%) <25
Jet CSA/LVOT CSA, central jets (%) <5
Quantitative parameters

Rvol (mL/beat) <30
RF (%) <30

EROA (cm?) <0.10

— Vena contracta width 6mm ©]AH 1% 20)
— 5 oF jet 9 pressure half time ©] 200
msec ©]3H 1Y 2D)
— ol3)/E5 gl E oA 3 E] = holodiastolic flow
reversal (719 1)
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T

o _IEL
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o
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ol
ol
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rir
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50wk 970 ChA|(stages of aortic regur—
gitation)S U= AL X7 WS dAst=y 8
gt @avolrt 2014 wl=r A3 o] ERol wEW,
A7 ©Al= die® wur A7 9P =vt EA-(pa—
tient at risk, stage A)sHAY, XYst= HE—F5E 9
o (progressive, stage B), 559 #54 ™ &

o o = (asymptomatic severe, stage C), T18]1l Z4+

oft

)
2 Fukst 23 gis™ Tyt 9 F (symptomatic severe,

stage D)& 1ESH Et}, AE ke 2559 s
gt oI 2 kxjof| A A7 |- Aol T} v Ll

R

il

S

JE

o s ME

ZS T (moderate) Z=Z(severe)

Normal or abnormal = Abnormal/flail, or wide coaptation defect
Normal or dilated Usually dilated

Intermediate

Intermediate Large
Dense Dense

Steep, < 200

Intermediate Prominent holodiastolic reversal

03-06 >0.6
25-64 265
5-59 260
30-59 260
30-49 250

0.10-0.29 2>0.30

Large in dentral jets; variable in eccentric jets
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5730 T E 52 o5 e Wy oR A= A (valve replacement)®|™, 7|4 &2 4] Qlgauato s
7] o] % EQE Q5 jt Aok, 3 M atof oJshH Fo] ¢ ) FakS iAok W olt), = AHA/ACC §3]
3% 5 W9} oR BAE FOF00%el M 3A L oAk ok Tat Zol vk hEW Wt ol Bxjol
BI% 5Y 7k, T5% TA TF REAS] AR W fX A 547 MR slo|=eRle AAISkL QH Y 3),
H)9ieka e, aerste, S0l Qi A%, A 7o) AstE 7
A e A oFE A 5et ped A gE LA ek (LVEF <50%), 4 5 Al W49l 250 mm ©]
vy o pep R e dgos }EH’JHIE ) 7o) Holt 33 i) Bt o7 Ao 5
AAA W] A RS RS S 2 7 28 AFH 08 o} drh S|t}
o}, thak 2 AR o Eek 2 7] A Ao 94—811 1 ol9lof|E, HTole =2 e whut F2) Fxlo]
A o sk 4Rk ofst B 4 o) el 3o A Mg A oisw peh X)$ke(ranscatheter
T OFEA RS B A I 75 AEHY] £EE aortic valve implantation)©] &% #uf o7 3z}
EIAIA A /] A A7 A7|E =3 AolgaL ANAZKA el A-G=|aL Q= Adgolet. g AtellA <=
a5 ik S g Bk R B4 2379S digoR Auy
_ T e At AR e ARe W Agks s ot AekaS AR AeE 24 skl oF
>
=
o
o
<
i Aortic Regurgitation
lg)
: |
>
=
c
- Severe MR Progressive AR
)U> (stages Cand D) (stages B)
— Vena contracta >0.6 cm Vena contracta <0.6 cm
G Holodiastolic aortic flow reversal Rvol <60 mL/beat
Rvol =60 mL/beat RF <50%
RF =50% ERO <0.3 cm?
ERO =0.3 cm?
LV dilation

Other cardiac
surgery
. Asymptomatic
Symptomatic
(stage D) (stage C)
— No —— Yes —
[ | | | 1
. LVEF >50% LVEF >50% LVEF >50%

L(\S’tEaF :ng O”;E’rc::d'ac LVESD >50 mm LVEDD 65 mm LVESD <50 mm

9 gery (stage C2) Low surgical risk LVEDD <65 mm
AVR AVR AVR L - AVR
) (Ila) (Ilb) Periodic Monitoring (lla)

9| £& X2Z(Adapted from J Am Coll Cardiol 2014;63:2438-88.)
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o}

ool By e st o sl thEd o
e U G, B wure] Ajsishl S
2] gk 797} ot A4HQ) o] ol ekt ol

7
Ak, FF ol HHEE S5 U, el 27
o af

A7 REAAME a4 dis

1 7 3l
u) gt 2 A | 5 e Ao 7|dE)
=]

A B B R Fa Ul gey A
Q3 4l fE wfelole), Wby hE Woh 4R o)
SR hE e L i o) Hay watel] o)
oIETh, T4 THEW Wk RL AN 9 A% 4
S A ot 2o YA FE A,
B qre] AR QR PF(sign) S FHEA S
97 el Ago] o2 agich Ty ohEu
o} ol 7 Sdel A QA Al SdzE A
AR AL, AW S5 A BE 2, V18 B

R
nocturnal dyspnea) 53 Z-& 4o g vldE 4= 9)
oh, ARSI o85to] tie® wa JFE H7F Al
o= oM Huko]l WMok (morphology), 717 (mecha—
nism), W8F(direction), 181 FZ% (severity)ol T

3 @7l Wes) 12T FRHOR o ZofAok o,

}_

A o Eme] Bh W uhe] - B3 AE5H) Bk
ofof Flck, TIOE, Alat thEW Wah SR wAH H
o BAe] F4 L A 2719} 7153 39| 27 3
Fhallok Shet, thE we 4ol that 7 Bt A
F ZH BT/ AN SE7S GO% / B 25

9
Fu] o] Uk A HUT 2 A7) 2 5
& 2578 295 AshH DAL A SHstel
welo] Bashe], WA A] FHVAL W3] sfof e,
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Functional TR (morphologically normal leaflets with annular dilation)

Left heart disease (left ventricular dysfunction or valve disease), resulting in pulmonary hypertension
A variety of pulmonary hypertension

Right ventricular dysfunction of any cause (myocardial disease, ischemic heart disease, etc.)
Atrial fibrillation (including TR after left-sided valve surgery)

Cardiac tumors, particularly right atrial myxoma and sarcoma

Structurally abnormality of tricuspid valve (TV)

Rheumatic

Prolapse

Congenital (Ebstein anomaly, Dysplastic TV, TV cleft, Double orifice TV, etc.)

Endocarditis

Endomyocardial fibrosis

Carcinoid disease

Traumatic (blunt chest trauma, laceration, etc,)

latrogenic (pacemaker, implantable cardioverter defibrillator lead, endomyocardial biopsy, drugs, radiation, etc.)

TR, tricuspid regurgitation.

—
o
o
o

£~

(A) (B)

Impact of TR on Long Term Survival Impact of TR on Long Term Survival

Pul Hypertension (+) Pul Hypertension (-)

Survival
1.0

0.8

Severe TR

300 Mild TR
= S 2 Moderate TR
Nath et al. JACC 2004;43:405-9 Nath et al. JACC 2004;43:405-9 Severe TR

Impact of TR on Long Term Survival

LV dysfunction (+) LV dysfunction (-)

Survival

Mild TR
Moderate TR
Severe TR
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o] Tkt A AATHAIE S3kAL Atk

ol B Fidd HebEEke] 5 Aol Sl @
oA oF 10-15'd o] %-of WAYSh= functional TRO| F+8E
ol Ao r F7FskaL Qo] HE T Wil 8% 2ok

L

o|tt.

A

rr
¢
a3

2. 7154 AR 479 TS L AFAR

A W ofe] ATl wEw, BAVE lold

AAle] guks 2 0B WA o] % AV 7F AT A
WFH o= ou|E Fofdt & {23t functional TRO|
WL HlE 16%04 67%2 A@A gl ALt
ol A AAA TSt WA e 25 Folgt TR
oIE 33579 A= 11,61 Bk 74 PASIAS u), oF
26.9%31 907 9] A=A A= ool fofgh TRo| A
S Bkt oS SR AL, & A% B &
S Algatal @ 7]71 o] $of] BHAsh= TR 7] 4P
ok g 73 (late TR)2| F-93F A =& A AUAlE

(preoperative atrial fibrillation)o] &4 G5ek= ZAolc},
A2 oS- Fa%k AR, A T e
Yo nff AT 2= Maze 5412 @7 Al

TR g0l @A SHA fadl= Zlo] Hile virf

[
<
A T i A AAEC] Sl SHRbollA] Maze
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3. 7167 AR 47 2 71

Functional TRO] #AY7| 02 de] GeA e A2 4
AakeEe] 2H(tricuspid annular dilation)o|th, o]2{gt
NEs 7I9te g, AdsetE ¥ &(tricuspid annulo—
plasty)2 & 4hlsto] AP (tricuspid annulus)®)
AL £YoEN FFAHOE TR FZEE 74 o
o}, Zof jRo| tifsls 710 R A4l A F

(right ventricular remodeling pattern)©] Ut} Z|Lol=

AR A28 o] g3tol, Abdmare] Flstetae) A
[}

]
g
= o
rEI
ol
o
5
O
e
)
(i
=
H
ot
)
=
)
*
nit
=
o3
o

19] RS} fashA =i, ol A 24 urEwk
(stroke volume)o] Z4dk= AIE 71427 Eu, Sxk=
FHHOR w2 5 Al Sgret, 18l g2 435}
Bt AR op7lgieh, ey, 3R] 7|ostefof 3 A

=, of=iet o] - 2l A|Zt Fkol Wsh] wiEe]

m>~

=
ofl 242 Wate] 42 W Akrol AL, APAIF o] EAfsH
L oAl 712 ARETE Aol 27] A
sheit o] 209 : %
A, SRR GReke wre), WA S 294tight

A=
ventriculography)& S B} 79| F5= Bk =9



&5 93l ARl =l Eto] 9313 TRE #4et 4= 9L, o
H

o L o HLIEE A [
2L Yolg TRY $5EE Tk AL a3 4 9] ) #4024 o e
i) $2H A0 £57|2 85 MxSLIE £

Zlete]] Ego] 2] ¢h=t},
i) NYHA class

iv) AbA| of ke

V) HE MRE BHE QUM 45 Tis

5 TR w7 o] A7 oF 2| =7of viste] >-Us} T 71A) TR A] otop g A2, oF tof| whEr NYHA
the dlolEe gAY, agaeao] 28 Al7]ofek Algdo] class 19] /= HAH SA2AE oo & JAFA] 4k
Hohd o 32 S AL 4= ok E3E Aetiet 20| &g Bl ol HYlths Aot o= &t
WL A A7) 37 GRHMRI) 7S 0183t Al Of FHAR S/l gEsto] aAlVE 2Aske Aol 4
oJ5hd severe TROIAM A7) 2HsHA| Al 24 eae 5 oA e o vk A HofFn, Hok A2l A 27}
o T Bl AEE ) S "sto] -aA AFAY] Ao AR,

ARV reverse remodeling)& =38 4= Q3ich 1= 90144 7HREL ACC/ATIA 7fo|Safole TR 2o} 2o
WP TR ) &S] 27 ARSROLI0%A T 3% 0] 2o cpga} o] gojsigie: 1) 24 Bot 245 4] 53t
St deA Slol R APl Al it ek A %l severe TR (class I/level of evidence: C), 2) 24l s}
LA, AP B ANSE EAE TN Gy e 4, gawEe) o) SUSAL040 mm 47
el sl S R Heee Hret e 52 20 mm/m® AT 247 B SR AuA

Q) A Sl AFoI F5E 52 1 o] TR (class

lla), 283, 3) ARt oF A= 20| e, T4d=

¥ 2, ACC/AHA 2014 ZI2 X|&

ato| XM g = IS gt a2 AETHiE N A o
oAt TRe| 33& = Al 01; e i k=43 7% ,5) i Py COR
Mild, .
Moderate 0 0 TV repair lla
Mild, .
Moderate 0 X 0 TV repair llb
7154 .
Severe X 0 v RTQ\?F?” or
Severe 0 0 v RTE\SSIF or
Severe X 0 v RTe\E)SIr or b
TAH
Severe 0 TV RTe\E)Slr or lla
07 £ Tk ’
S=3 NS | Severe 0 Not severe = preserved i RTe\E)SIr or llb
4%

COR, class of recommendation; TV, tricuspid valve: TVR, tricuspid valve replacement.
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FHIS severe primary TR (class Ila/level of evidence: B).
71 9] class [Ib A& AR 1T = Q= Fe=o

%34 2 1) B B e A e LE Y Skt
£ $o= o1 TROIA Aldsh= Adae w4 (class
Ib/level of evidence: C), 2) F/do] AU F4Fe] vl

FEE 22 7 o] 944 2y

]

severe primary TRO|Y}, &=
Ot 5 A 5

=
1k} progressive TROIA 9] AR w

ul 5=2x(class IIb/level of evidence: C), 18]1L, 3) o] =+
5 A B Y pas B B4 5 severe TRO| A

%% @l

5 J
FOlRE SAA $2715 kS B S A9 A5

g

sho] o] 2 QI BAHE FUIS BRI, 3

J
= =g Aol Abduhet wAE 58 WA 44 (class IIb/level
of evidence: C). ESC 2017 M&EA|H-& ACC/AHA 20147}
ol=zflo] H|sto] thar Z KA o]7|= SEANE o] A vk
g gk 322 opth & 2% ACC/AHA 2014 X2 A<
g2t Aojtt,

%
o, F A s 2gko] FAQl === functional TRO]
i sAEE Aol o ERE, TR 14 %% A ALK

2 Maze &A1=

A1 ejsoof 3
A S HH0] 5 A7)E
Aol AL 71 Fa dolAe, BAIA ArAel

A AN BHE Aoz Arkdelold B Be A7t Ba
= A

u} 52 4] Wﬂ Alf‘%ﬁ% o]

3 Aoz pelrh, SAALe 1 Bt Fstet Tx, ol
A4 e PAE R ATl wheb, B AR
A4 z83he} A4 MRIS B8 ol F ol So] S0 of3he
F Aoz Balth
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¥ 1, QlZTto] Z2 (Modified from Eur Heart J Cardiovasc Imaging 2016;17:589-90.)

Hancock standard and Hancock Il
St Jude Medical Biocor, Bioimplant, Epic

Carpentier-Edwards Perimount
Stented
Carpentier Edward Magna
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