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H¢é van 2 1a: cap nhat 2018
Gia1 phau hoc van 2 1a

= B may van 2 1a bao gom: 14 van, vong van, day chang va cot co
= L& van 214 bao gom: 14 van trude (hay 14 van 16n), 14 van sau (14
van nhd) hai mép van: mép trudc bén va mép sau gitra.
= Cac nghién ctru cua Lam va ¢/s , Ranganathan va c/s , Carpentier
va c/s, Acar va c/s gilp hiéu rd giai phau hoc 14 van , mép van
day chang, vong van .
Conms sura

entervlalerole ‘
: Volve onrerievra

e
EaTera a2t =D

Van 2 14, nhin tir nhi
Valve antérieure : 1a van trudc
N Valve postérieure : la van sau
12 "5 Commyssure Commissure antérolatérale : mép trudc bén
S M | posteromediole . , , 1o , “~
Commissure postéromédiale : mép sau gitra

--------

Valve postérieurs



H¢é van 2 1a: cap nhat 2018

Giai phau hoc van 2 14

Cordege commissurof -—mw—,

Cordoge parocomemssyrot
1
Cordoge principol-——, i Y/
Cordage poromédion '|
v '
\

/

Cordoge commegsurol |

Cordope de fenre «ec X _ o

Cordoge de o 10ne ruguevse »~

Cac day ching cia l4 van trude
Cordage commissural : D4y ching mép van
Cordage paracommissural : D4y ching ngang mép
Cordage principal : D4y chiing chinh
Cordage paramédian : Day chiing ngang giita
Muscle papillaire : Cotry (cdtco )

Cac day ching cda la van sau
Cordage commissural : D4y chdng mép van
Cordage basal : D4y ching nén
Cordage de fente : D4y ching cla ving ké
Cordage de la zone rugueuse : Déy ching ctia ving xi xi



H¢é van 2 1a: cap nhat 2018
Su li€n tuc gitra b0 may van 2 1a voi
co that trai

Posterolateral Anterior Anterior Anteromedial
commissure annulus leaflet commissure

— Posterior
leaflet

(3 lobes)
Posterior
annulus Chordae
tendineae
Lateral Medial
papillary papillary

” Pham (From Otto OM: ion and of chronic mitral regurgitation. N Engl S Med 345:740, 2001)
v Nguyen

Vinh TL: Otto CM. N Engl J Med 345: 740, 2001




H¢é van 2 1a: cap nhat 2018
Phan loa1 lam sang ho 2 1a

“*Ho¢ 2 14 nguyén phat (Primary mitral regurgitation - PMR)
- TD: thoa1 hoa van 2 1a, hau thép

“*Ho 2 14 thtr phat (Secondary mitral regurgitation — SMR)
- Bénh that trai
- Bénh vong van 2 1a
- Thiéu méau cuc bd co tim

v Nguyen

Vinh :



Hé van 2 1a: cap nhat 2018

Nguyén nhan hd 2 14 cap va man (1)

Acute

Mitral Annulus Disorders

* Infective endocarditis (abscess formation)
* Trauma (valvular heart surgery)
* Paravalvular leak caused by suture interruption (surgical technical problems or infective endocarditis)

Mitral Leaflet Disorders

* Infective endocarditis (perforation or interfering with valve closure by vegetation)

* Trauma (tear during percutaneous balloon mitral valvotomy or penetrating chest injury)
*  Tumors (atrial myxoma)

*  Myxomatous degeneration

*  Systemic lupus erythematosus (Libman-Sacks lesion)

Rupture of Chordae Tendineae

* Idiopathic (e.g., spontaneous)

* Myxomatous degeneration (mitral valve prolapse, Marfan syndrome, Ehlers-Danlos syndrome)
* Infective endocarditis

* Acute rheumatic fever

* Trauma (percutaneous balloon valvotomy, blunt chest trauma)

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11" ed 2018, Elsevier, p.1424-1442



Hé van 2 1a: cap nhat 2018

Nguyén nhan ho 2 14 cap va man (2)

Acute (cont.)

Papillary Muscle Disorders

* Coronay artery disease (causing dysfunctionand rarely rupture)
Acute global left ventricular dysfunction

Infiltrative diseases (amyloidosis, sarcoidosis)

*  Trauma

Primary Mitral Valve Prosthetic Disorders

* Porcine cusp perforation (endocarditis)

* Porcine cusp degeneration

*  Machanical failure (strut fracture)

* Immobilized disc or ball of the mechanical prosthesis

Nguyen

”Pham TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
‘0’ Vinh Elsevier, p.1424-1442
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Nguyén nhan ho 2 14 cap va man (3)

Chronic

Inflammatory

Rheumatic heart disease
Systemic lupus erythematosus
Scleroderma

Degenerative

Myxomatous degeneration of mitral valve leaflets (Barlow clik-murmur syndrome, prolapsing
leaflet, mitral valve prolapse)

Marfan syndrome

Ehlers-Danlos syndrome

Pseudoxanthoma elasticum

Calcification of mitral valve annulus

Infective

Infective endocarditis affecting normal, abnormal, or prosthetic mitral valves

g

Pham TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
Nguyen

Vinh Elsevier, p.1424-1442
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Nguyén nhan ho 2 14 cap va man (4)

Chronic (cont.)

Structural

Ruptured chordae tendineae (spontaneous or secondary to myocardial infarction, trauma,
mitral valve prolapse, endocarditis)

Ruptured or dysfunction of papillary muscle (ischemia or myocardial infarction)

Dilation of mitral valve annulus and left ventricular cavity (congestive cardiomyopathies,
aneurysmal dilation of left ventricle)

Hypertrophic cardiomyopathy

Paravalvular prosthetic leak

Congenital

Mitral valve clefts or fenestrations
Parachute mitral valve abnormality in association with:
Endocardial cushion defects
Endocardial fibroelastosis
Transposition of great arteries
Anomalous origin of left coronary artery

Nguyen

”Pham TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,

Vinh Elsevier, p.1424-1442




Hé van 2 1a: cap nhat 2018

g

Pham

Nguyen
Vinh

Co ché hd van 2 14

Mechanisms of Mitral Regurgitation

D6 mém mai 14 van
Mat ap la van

Murc ap sat la van
Déan vong van

Hwdéng co tru

Vach that trai nam duwoi

TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 4t ed- Elsevier Saunders,
p. 305-341

10



Hé van 2 1a: cap nhat 2018

Co ché ho 2 14 co nang do thiéu mau
cuc bo co tim

Normal Infarct

” Pham Tethering force: lwc cot
" l Nguyen

Vinh TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p. 305- ||
341
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L4 van 2 14 phat pho do dirt day chang
(Flail mitral valve leaflet)

Prolapse

Pham
”Nguyen TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p.
Vinh 305-341 12
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Nguyén nhan va phan loai theo co ché

ho 2 1a

Dysfunction

Ventricular View Atrial View

Etiologic Disorder

Type |
Normal leaflet motion

Type ll
Increased leaflet motion
(leaflet prolapse)

Type lIIA
Restricted leaflet motion
(restricted opening)

Type llIB
Restricted leaflet motion
(restricted closure)

Ischemic cardiomyopathy
Dilated cardiomyopathy
Endocarditis

Congenital

Degenerative disease
Fibroelastic deficiency
Marfan syndrome
Forme fruste Barlow
Barlow disease

Endocarditis

Rheumatic disease
Trauma

Ischemic cardiomyopathy
Ehlers-Danlos syndrome

Rheumatic disease
Carcinoid disease

Radiation

Lupus erythematosus
Ergotamine use
Hypereosinophilic syndrome
Mucopolysaccharidosis

Ischemic cardiomyopathy
Dilated cardiomyopathy

Pham

v Nguyen
Vinh

TL: Otto CM, Bonow RO. In Braunwald’s Heart Disease, 10t" ed
2015, Elsevier, p.1446-1514
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Ton thuwong van trong ho 2 14

A: dan vong van nang,
gay ho van type |.

B: thay d6i thodi hda
dang nhay nang lam
van day |én, du thlra
va ho van type I
trong bénh Barlow.
C:bénh van 2 1a hau
thap, dang “miéng ca:
va ha van type Il

D: hé van do TMCB
do thuy P3 bj lyc c6t
chat dan dén hd van
type lll.

Pham
”lllNguyen TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
Vinh Elsevier, p.1424-1442 "
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Phan giai doan ho 2 14 man th cap (1)

STAGE DEFINITION  VALVE ANATOMY VALVE ASSOCIATED SYMPTOMS
HEMODYNAMICS CLINICAL FINDINGS
A At risk of MR | Normal valve No MR jet or small Normal or mildly Symptoms caused
leaflets, chords, central jet area < dilated LV size with by coronary
and annulusin a 20% LA on Doppler | fixed (infarction) or ischemia or HF
patient with Small vena inducible (ischemia) | may be present
coronary or contracta < 0.30cm | regional wall motion | that respond to
cardiomyopathy abnormalities revascularization
Primary myocardial and appropriate
disease with LV medical therapy.
dilation and systolic
dysfunction

Pham
”Nguyen TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
0 Vinh Elsevier, p.1424-1442 B



H¢é van 2 1a: cap nhat 2018
Phan giai doan hé 2 14 man thir cap (2)

ASSOCIATED
CLINICAL FINDINGS

STAGE SYMPTOMS

DEFINITION

VALVE ANATOMY VALVE

HEMODYNAMICS

Progressive
MR

Regional wall
motion
abnormalities with
mild tethering of
mitral leaflet
Annular dilation
with mild loss of
central coaptation
of the mitral
leaflets

ERO < 0.40cm?
Rvol < 60mL
RF <50%

Regional wall motion
abnormalities with
reduced LV systolic
function

LV dilation and
systolic dysfunction
caused by primary
myocardial disease

Symptoms caused
by coronary
ischemia or HF
may be present
that respond to
revascularization
and appropriate
medical therapy.

Pham
”|'|Nguyen TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11*" ed
Vinh 2018, Elsevier, p.1424-1442 6
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Phan giai doan ho 2 1a man thtr cap (3)

VALVE ASSOCIATED

CLINICAL FINDINGS

STAGE DEFINITION VALVE ANATOMY SYMPTOMS

HEMODYNAMICS

Asymptomatic
severe MR

Regional wall
motion
abnormalities
and/or LV dilation
with severe
tethering of mitral
leaflet

Annular dilation
with severe loss of
central coaptation
of the mitral
leaflets

ERO > 0.40cm?
Rvol = 60mL
RF >50%

Regional wall motion
abnormalities with
reduced LV systolic
function

LV dilation and
systolic dysfunction
caused by primary
myocardial disease

Symptoms caused
by coronary
ischemia or HF
may be present
that respond to
revascularization
and appropriate
medical therapy.

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
Elsevier, p.1424-1442 17

v Nguyen

Vinh
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Phan giai doan hé 2 14 man tha cap (4)

VALVE ANATOMY

VALVE
HEMODYNAMICS

ASSOCIATED
CLINICAL FINDINGS

SYMPTOMS

STAGE DEFINITION
D Symptomatic
severe MR

Regional wall
motion
abnormalities
and/or LV dilation
with severe
tethering of mitral
leaflet

Annular dilation
with severe loss of
central coaptation
of the mitral
leaflets

ERO > 0.40cm?
Rvol = 60mL
RF >50%

Regional wall motion
abnormalities with
reduced LV systolic
function

LV dilation and
systolic dysfunction
caused by primary
myocardial disease

HF symtoms
caused by MR
persist even after
revascularization
and optimization
of medical
therapy.
Decreased
exercise tolerance
Exertional
dyspnea

v Nguyen

Vinh

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11th ed
2018, Elsevier, p.1424-1442




Hé van 2 1a: cap nhat 2018

Phan gia1 doan ho 2 1a man nguyén phat (1)

STAGE DEFINITION  VALVE ANATOMY VALVE ASSOCIATED SYMPTOMS
HEMODYNAMICS CLINICAL FINDINGS

A At risk of MR | Mild MVP with No MR jet or small None None
normal coaptation | central jet area <
Mitral valve 20% LA on Doppler
thickening and Small vena
leaflet restriction contracta < 0.30cm

B Progressive Severe MVP with Central jet MR 20- Mild LA enlargement | None

MR normal coaptation | 40% LA or late No LV enlargement

Rheumatic valve
changes with
leaflet restriction
and loss of central
coaptation
Previous IE

systolic eccentric jet
MR

Vena contracta
<0.7cm

Rvol <60mL

RF <50%

ERO <0.40cm?
Angiographic grade
1-2+

Normal pulmonary
pressure

19

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11" ed 2018, Elsevier, p.1424-1442
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Phan gia1 doan ho 2 1a man nguyén phat (2)

STAGE DEFINITION

VALVE ANATOMY

VALVE

HEMODYNAMICS

ASSOCIATED
CLINICAL FINDINGS

SYMPTOMS

C Asymptomatic
severe MR

Severe MVP with
loss of coaptation
or flail leaflet
Rheumatic valve
changes with
leaflet restriction
and loss of central
coaptation
Previous IE
Thickening of
leaflets with
radiation heart
disease

Central jet MR
>40% LA or
holosystolic
eccentric jet MR
Vena contracta
20.7cm

Rvol 260mL

RF >250%

ERO >0.40cm?
Angiographic grade
3-4+

Moderate or severe
LA enlargement

LV enlargement
Pulmonary
hypertension may be
present at rest or
with exercise.

C1: LVEF > 60% and
LVESD <40mm

C2: LVEF <60% and
LVESD 240mm

None

v Nguyen

Vinh

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11th ed
2018, Elsevier, p.1424-1442

20




Hé van 2 1a: cap nhat 2018

Phan giai doan ho 2 14 man nguyén phat (3)

STAGE DEFINITION

VALVE ANATOMY

VALVE

HEMODYNAMICS

ASSOCIATED

CLINICAL FINDINGS

SYMPTOMS

D Symptomatic
severe MR

Severe MVP with
loss of coaptation
or flail leaflet
Rheumatic valve
changes with
leaflet restriction
and loss of central
coaptation
Previous IE
Thickening of
leaflets with
radiation heart
disease

Central jet MR
>40% LA or
holosystolic
eccentric jet MR
Vena contracta
20.7cm

Rvol 260mL

RF >250%

ERO >0.40cm?
Angiographic grade
3-4+

Moderate or severe
LA enlargement

LV enlargement
Pulmonary
hypertension
present

Decreased
exercise tolerance
Exertional
dyspnea

v Nguyen

Vinh

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
Elsevier, p.1424-1442

21




H¢é van 2 1a: cap nhat 2018

Small left atrium—

High pressure -

PAD

Large lelt atrium—
Normal pressure

g

Pham
Nguyen
Vinh

Hoi chirng ho van 2 la

Héi chitng h& 214 © So dd mo ta 2 thai cyc cia h 2 14 don thudn

Khi hé nang 2 14 dot ngot xdy ra ¢ benh nhan ¢d tim truge dé binh thutng hay
gan binh thudng. Nhi trdi tuong ddi nhd do d6 dp lyc cao ¢ day sé anh hudng
lén DMP va vach that phai trd nén day. , -

Nguge lai, truong Ligp dudi 13 hd van 2 ld man, do d6 nhi trdi ¢6 du thoi gian
din ra do dé "hap thu " dp lyc cda thdt trdi. Do d6 dp lyc DMP khong tang,
khéng lam t3n thuong mach mdu phoi va khong lam day that (P).

(Theo Robert WC et al : Nonrheumatic valvular cardiac disease. A
clinicopathologic survey of 27 different conditions causing valvular dysfunction.
In Likoff, W. [ed) : Cardiovascular Clinics. Vol. 5, No 2, Valvular Heart
Disease. Philadelphia, F.A. Davis, 1973, p. 403 )



H¢é van 2 1a: cap nhat 2018
Ba giai doan cua ho van 2 1a, so vo1 tim
binh thuong: huyet dong

Acute MR

Normal

EDV =120

EDV =120
—ESV =50

ESV =40

LAP | LAP 25 ; y
10 Tsv=70 TSV = 100
FSV=70 EF=.58 FSV=50 EF=.72 @,
A RSV =0 @ B __RSv=50

Chronic compensated MR

——EDV =200
-l —ESV=60

Chronic decompensated MR

EDV =220
—

__—ESV =100

LAP e LAP 25 = —
15 TSV =140 TSV=120
FSV= 70 EF=.70 @ FSV= 60 EF=55
”Phamc RSV=70 D RSV=60 @
v Nguyen B

Vinh TL: Carabello BA. Curr Probl Cardiol 2003 28 553 23
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(?
Bi€u hién lam sang
Triéu chirng co nang
- Suy that trai
- Co suy that trai : Bénh da ning
- Tuy thudc
* Do nang hd van
« Ap luc PMP
* Chutc nang tam thu TT
« Té6n thuong phdi hop (Van tim, co tim, PMV)
Triéu ching thue thé
-T1;T2;T3
- C6 T3 = khéng hep 2 14 phdi hop
- ATTThu dang tran & mom: cuong do, d6 dai, hudéng lan; chan doan
phan biét
Pham ) )
.v'Nguyen - C6 thé Ho van 2 14 nang nhung &m thoi nho

Vinh 24
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Anh hudng cua cac thu thuat khac nhau
trén tinh chat Am thoi

tam thu

Intervention Hypertrophic Obstructive Cardiomyopathy  Aortic Stenosis ~ Mitral Regurgitation ~ Mitral Valve Prolapse
Valsalva T ) ) Tord
Standing ) T or unchanged \’ 7

Handgrip or squatting ! { or unchanged T l

Supine position with legs elevated 3 T or unchanged Unchanged d

Exercise 1} Tor unchanged ! 7

Amyl nitrite () 1} d 7
Isoproterenol () T ) 7

T =markedly increased.
Modified fram Paraskos |A: Combined valvular disease. /n Dalen JE, Alpert |S, Rahimtoola SH (eds): Valvular Heart Disease, 3rd ed. Philadelphia, Lippincott Williams &
Wilkins, 2000, p 332,

g

Pham

Nguyen
Vinh

TL: Otto CM, Bonow RO. Valvular Heart Disease. In Braunwald’s Heart Disease edited by Libby, Bonow, Mann,

Zipes. Saunders Elsevier 2008, 8™ ed, p. 1625-1693

25
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A

a:ca

r

Hé van 2 1

O
O
LL]

&

N
E

€
|

° 2 14

Ho van

Ve 26-JUL-8@ @9:41

r
!

43

25 mm/s

| We 26-JUL-88 89:41:43

: 10 mm/my

mm/my

u1

25 mm/s. i

18 mm/my

26
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Kham nghiém tam soat
(Screening examination)

* Doppler mau:
» Gitp phat hién 10 van 2 14
* Phan bi€ét ho nhe vo1 ho vira hoac ho nang
* Dong h¢ 1€ch tam: hd van bénh ly thuc thé
* Dong ho trung tam: do dan vong van hodc dan
that trai
* Dopper lién tuc:
* Khao sat dam d6 dong ho

v Nguyen

Vinh 27
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Siéu am tim/ Ho 2 1a do TMCB

Tai cau trac that trai -->
oDan vong van
oLéch co tru

Nguyen

PaYoller:1
tethering &
restricted leaflet

closure

LV dilation
spherical remodeling

1st-order Papillary muscle
(marginal) displacement

chordae

Chordal tethering

Restricted leaflet
closure

dilation
Mitral regurgitation

Apical tethering,
restricted leaflet closure:
Mitral Regurgitation

Figure 14-41 Functional/ischemic MR. Mitral tethering forces are increased because of both annular dilation and
papillary muscle traction, which occur as a result of LV remodeling. Closing forces are reduced because of impaired LV
systolic function. The end result is apical displacement of leaflet coaptation, which creates a “hockey stick”
configuration of one or both leaflets as shown in the apical four-chamber view on the left. AML = anterior mitral leaflet;
LA = left atrium; LV = left ventricle; PML = posterior mitral leaflet; RA = right atrium; RV = right ventricle.

”Pham TL: Solomon SD et al. Echocardiography. In Braunwald's Heart Disease. Elsevier

Vinh Saunders, 10th ed, p.179-252

28
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Ho van 2 1a

INGTIT.T S. TTELR DR wiMm . 22110195 £2:23: 52
TU TeaS3 L3NS

H3.5L5 .15:‘
Meas En0D
H:8es Re; D
Ban & Se2 )
521723 Card.

Mat cat canh (rc theo truc doc

Puong kinh trudc sau van 2 1a : 47 mm
Pham N N e V4 V4 .
”Nguyen Chiéu dai la van trwdc : 34 mm
0 Vinh ~
- TL: Pham Nguy&n Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXBY Hoc 2000
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Ho van 2 1a

{uSTITUT DU COEUR OR VINH - 22710786 07:26:5
Tu THRAG LONG |

u3.505 15cn
foreal yedoo
_ proc 2 101ps
€2in20 fapi

0.6 Wi

Mat cat canh (e theo truc doc
Q“'p;gf;en Dong ho 2 14 (MR) hudng vé phia vach sau nhi tréi

Vinh ~
- TL: Pham Nguy&n Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXBY Hoc 2000
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Ho van 2 14

INSTITUT OU COEUR:. OR VINH 2210796 09:29:4%
u5.00S

Freq 3.3md2

i WatllF scoMz
- Proc 2 Gan 7
) - Vect 0 (H

HUONG: 2R

Fﬂ_,‘

* oy

Mat cat canh (rc truc ngang, ngang van DMP
’vaham Van toc dong mau qua van DMP 1a 1,2 m/ gidy

Nguyen
Vinh ~
% TL:Pham Nguyn Vinh.Atlas siéu 4m tim 2D va Doppler mau. NXBY Hoc 2000



Hé van 2 14: cap nhat 2018

Ho van 2 14

INSTIIUT OU COELR  OR VIMK | 22410795 09:25:47
HUONG . 2R . X
L _ L 4S.005 10Em

Mait cét canh (¢ truc ngang, ngang cot co
APM : Cot co trudc bén

”| N PPM : Cot co sau gifra

Vinh ~
- TL: Pham Nguy&n Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXBY Hoc 2000



Hé van 2 1a: cap nhat 2018

TL: Pham Nguyén Vinh.Atlas siéu am tim 2D va Doppler mau. NXBY Hoc 2000

e )

Siéuam 2DvaTM —
mit cat canh Gc truc
doc. Van 2 14 day, sa
14 van trudc, la van
sau han ché van dong
(ho van 2 14 hau thap)
(A-B). Van 2 la day,
sa la van sau. Hinh
anh Doppler mau
dong ho huéng vé
vach lién nhi (C-D)

33



Hé van 2 1a: cap nhat 2018

Mt cat canh e truc doc, hinh anh 14 sau van 2 14 sa vao nhi trai (A). Mat cat
canh rc theo truc ngang ngang van 2 1a: 1a van sau sa phan P2 (B)

Ph o
”Ngfﬁ‘en TL: Pham Nguy&n Vinh.Atlas siéu 4m tim 2D va Doppler mau. NXBY
W Hoc 2000 34



Hé van 2 1a: cap nhat 2018

NalIF 600K
Proc 2 Gan
Vect 0

LA A A

i L
: a 1.3

{ y 2.58
{5, 61N
y 26.63m

EE |

Mit cat 4 budng tir mom: hinh anh 14 sau van 2 14 sa vao nhi trai (A).
Doppler mau dong mau ho van 2 14 hudng ve€ thanh sau nhi trai, do ho
khoang ¥4. Van toc dong mau ngang van 2 1a 1a 2,6m/s (B)

v Nguyen

Vinh TL: Pham Nguyén Vinh.Atlas siéu am tim 2D va Doppler mau. NXBY Hoc 2000 3%



Hé van 2 1a: cap nhat 2018

Luong dinh do
nang ho van
dua vao dam
do dong ho

TL: Feigenbaum’s Echocardiography. Edited by
H. Feigenbaum, WF. Armstrong, T. Ryan
Lippincott Williams and Wilkins, 2005, 61
ed, p. 333

v Nguyen

Vinh




H¢é van 2 1a: cap nhat 2018

LUONG GIA PO NANG HO VAN 2 LA

BANG DOPPLER MAU
B

Trén trdi : Mat cit 4 budng tif mom

Trén phdi : Mt cdt canh dc theo truc doc |
Du6i trdi : Mét cdt 4 budng tit mém , do dién tich dong hd
Dudi phdi : Mét cdt canh dc truc ngang, ngang van DMC




H¢é van 2 1a: cap nhat 2018

HO VAN 2 LA

A. Khdo sat chi tiét dong hd bang Doppler xung dé chan doan hé van 2 l4
B. Mot phuong phap dé lvgng gia dd nang hd van 2 12 dua vao d6 lan

RV : That phai LV : That trai

RA : Nhi phai LA : Nhi trai



Hé van 2 1a: cap nhat 2018

PHAN LOAI HO VAN 2 LA THEO SU VAN PONG LA VAN

Co ché Mo ta Ton thwong
Van dong la van Bo tu do 14 van con nam . Da@n vong van
binh thwong (typ I) & phia trudc mat phang . Ré&ch la van

Savan (typ 1)

Van dong la van
bi han che (typ III)

v Nguyen

Vinh

vong van vao ky tam thu ;
vao ky tam truong van mo binh

thuong

B¢ tu do cua 1 hodc ca 2 . Pt day chang

1a van vuot qua mat . Dan day chang
phang vong van vao ky . Dut cot co

tam thu . Dan cot co

Mot hoac ca 2 1a van mo . Dﬁy la van
khong tron ven trong ky . Dinh mép van
tam truong va / hodc . Tai1 tu chinh day
khong dong khit vao ky chang

tam thu . VOi hoa vong van

. R6i loan van dong
vach that trai
. Cot co bi corut
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HO VAN 2 LA

O (e

Molodie de Boriow Molodie de Barlow
.+ prolopsuvs

Type 1 Typell

Type Il | Yype il/ 11l Maladie de Barlow : Bénh Barlow
Prolapsus : Sa

Nguyen
Vinh

Cac type hé van 2 14
”Pham
) /g
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Dinh luong ho van 2 14

“ Ban dinh lwong:
<Dién tich dong hé
{> Bé cao song E
$Puong kinh ving hep nhat dong ho ( vena contracta)
$Dang phé TM phoi
¢ Pinh lwong:
$ Thé tich dong ho
< EROA

Nguyen

”Pham TL: Solomon SD et al. Echocardiography. In Braunwald's Heart Disease. Elsevier
v vinh  Saunders, 10th ed, p.179-252 .
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Tiép can mo1 luong dinh do nang ho 2 1a

MR: Mitral regurgitation (H& van hai 13)

MR color flow imaging

Vena contracta: Vung hep nhat dong hé
PISA: Proximal Isovelosity Surface Area (Vung :
gan dong van téc) Central jet
RoA: Regurgitant Orifice Area (Dién tich 16 h&) Appears to be No PISA seen
RV: Regurgitant Volume (Thé tich dong h&) >mild MR Jet width <4 cm?
or <20% LA area
y CWD not intense
Vena contracta
20.7 cm <0.3cm
\ 4
Jet direction
Central Eccentric
A4 \4 \J
Severe PISA Pulsed Doppler Mild
MR RV and ROA RV and ROA MR
Nguyen . - . th .
Vinh TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5" ed- Elsevier Saunders, p. 4

305-341
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Luong dinh ho van bang Doppler

Color flow imaging @ Jet origin Variation with technical Angiography
Jet direction and physiologic factors
Jet size
CW Doppler Signal intensity Qualitative Hemodynamics
Shape of velocity
curve
Vena contracta Width of jet Small values, careful MNone
width origin measurement needed
Proximal Calculation of RV | Less accurate with Mone
isovelocity surface and ROA eccentric jets
area (PISA) Peak values only
Volume flow at two | Calculationof RV | Tedious Invasive RV and
sites and ROA RF
Distal flow Pulmonary vein Qualitative, affected by @ None
reversals (MR) or aorta LA pressure, AF (MR)
(AR)

AF, atrial fibrillation; RF, regurgitant fraction; ROA, regurgitant orifice arca; RV, regurgitant

Pham volumec. b A 1A g o
.vaguyen - Eccentric jet: dong Iéch - Tedious: TOn th&i gian

Vinh TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p. 305-34143
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1:1.353 T18:0.7
s3 GRIN 72 COMP 48
M HOSPITAL (B) 18CM

E./e/g/m/a

S2EPM

Luong dinh
do nang ho
van dua vao
dam do dong
ho

TL: Feigenbaum’s Echocardiography. Edited
by H. Feigenbaum, WF. Armstrong, T.
Ryan Lippincott Williams and Wilkins,
2005, 6 ed, p. 333

v Nguyen

Vinh
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Cach do VENA CONTRACTA
(Vung hep nhat dong ho)

» TTE parasternal or TEE 120° long-axis view

» Visualization of the@@arrow neckbhetween the proximal

acceleration and distal jet expansion

001 m@

» Measurement perpendicular to the direction of flow

Nguyen

” Pham TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p.
v Vinh 305-341 45
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Cach do PISA

(Proximal isovelocity surface area)

= Apical four-chamber or long-axis view
» Narrow sector width

«Zoom mode

« Aliasing velocity set atn the direction of

blood flow

« Simultaneous 2D imaging to show leaflet closure plane

» Radius measured from aliasing velocity to valve closure
plane.

” Pham TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p.
v Nguyen 305-341
Vinh 46
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Khai niém vé PISA va 3 thanh phan cua
dong ho van

isovelocity
surface area

«—— PISA region
Vena «— Leaflets
contracta —> . <«— \/ena contracta
Regurgitant
orifice (RO)

Regurgitant

jet (RJ) <« Distal jet

Rer = PISA x aliasing velocity &L —
ROA = Rep/Vgy (Anatomic orifice J Effective orifice

Area = vena contracta
RV = ROA x VTlgy

RoA: Regurgitant orifice Area ; RV: Regurgitant volume

”Pham Rer: Regurgitant Fraction
*' Nguyen TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p.

Vinh 305-341 47
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Tiep can bang PISA giup dinh lugng dién
tich 16 van hé (EROA)/HG 2 14

Proximal isovelocity surface area

(PISA) PlS/iEggist (r)

Color velocity scale

Area of PISA Aliasing

“hemisphere” velocity (Va)
27"2 X VAIIasing
Effective s
regurgitation «—  EROA X T e
orifice area

Area; x Velocity; = Area, x Velocity,

Continuity Principle , ;
CW Doppleryr jet

Figure 14-43 PISA approach to quantitating the EROA for MR. To optimize the PISA shell the baseline is shifted in the

irection of the jet. is computed as = 2(1r)(V,iasing/ (Vigaxue) - REGUIgItant volume can be calculated as x
direction of the jet. EROA i d as EROA = 2(rtr’) (V. o/ Viauie)- R i | be calculated as EROA

VTlye Where VTl is the velocity-time integral of the MR spectrum.

Nguyen

”Pham TL: Solomon SD et al. Echocardiography. In Braunwald's Heart Disease.
v Vinh Elsevier Saunders, 10th ed, p.179-252 48
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Po thé tich dong phut ngugc
(Regurgitant volume)

RV mitral = SVmitral — OVLvor

e RVmitral= regurgitant volume mitral
e SV mitral = stroke volume across mitral
® SV, ot stroke volume across left ventricular outflow tract

Pham
.V'Nguyen TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p.
Vinh 305-341 7
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Pinh lugng thé tich dong hd bang Doppler

Diastole ALAX Systole

Figure 14-44 Quantitative Doppler approach to assessing the severity of MR. Regurgitant volume (RV) is calculated as
the difference between total transmitral flow (Q,) and antegrade flow across the LVOT (Q,). Q, and Q, are calculated via
the continuity method approach (CSA x VTI). Alternatively, Q,, which is identical to LV SV in the absence of a ventricular
shunt or aortic regurgitation, may be calculated as LVEDV - LVESV, where LVEDV and LVESV are the LV end-diastolic and
end-systolic volumes, respectively. A3C = apical three chamber; ALAX = apical long axis; RA = right atrium.

Nguyen Elsevier Saunders, 10th ed, p.179-252 50

”Pham TL: Solomon SD et al. Echocardiography. In Braunwald's Heart Disease.
v Vinh
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Tuong quan lam sang si€u am trong ho
van 2 la man (1)

Causes (examples) Mitral valve prolapse
Rheumatic valve disease

Clinical presentation Asymptomatic systolic murmur

and disease course Slow disease progression over many years leads to
dyspnea and decreased exercise capacity

LV response Mild LV dilation

Some develop irreversible contractile dysfunction
without symptomes.

EF remains normal until late in the disease course but is
not an accurate marker for myocardial dysfunction

Valve anatomy Typical findings for mitral prolapse or other cause of MR
TEE provides improved image quality
3D imaging is helpful in most cases.

TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p. 305-341 S
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Tuong quan lam sang si€u am trong
ho van 2 1a man (2)

Definition of severe MR Vena contracta width > 0.7 cm
Regurgitant volume > 60 mL
Regurgitant fraction > 50%
Regurgitant orifice area > 0.4 cm 2

Indications for intervention ~ Symptom onset
with severe MR* LV- ESD > 40 mm
LV- EF £ 60%
Valve repairability affects timing of intervention

Options for intervention Surgical mitral valve repair (preferred)
Mitral valve replacement

TL: Otto MC. Textbook of Clinical Echocardiography, 2013, 5t ed- Elsevier Saunders, p. 305-341 52
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TIEN
TRINH
SIEU AM
HO VAN
2 LA

v Nguyen

Vinh

Mazat cdét canh We

Mat ciAt canh e

Mat cdt cauh e

4

theo truc dogc )

- Kich thuéc budng tim
- Vong van, 14 van Truéc
- Van dong 1a van

- Tinh ch&at 14 van

- Cd ch& hd van

- Cyc méau déng

J - Huéng ddong hd, 46 ning (Doppler miu)

thuc ngang : ngang van 2 la
- Co ché& hdé van
- Tinh ch4dt 14 van , mép van

truc ngang : ngang cdt co
- Vi tri co6t co
- S8 cot co

~

Miat cit 4 budng

td¥ mdédm

- T8ng quit 4 budng tim

- Tinh chat van 2 14

- Co ch& hd van 2 14

- Cuyc méau déng ?

- Huéng dang hd, dd nang (Doppler maiu )
- Van téc dong m4du nhi that

- D% ning,co ch& hd 3 1a phéi ..¢> .

- Ap luc tam thu BDPMP

Miat cfit o budng tit mém

Maiat cidt 3 budng

.

Mait céit 4 budng

N2

- Tinh chit van BPMC
- Van t8c ddng mdu that trdi - BPMC
- H& , hep BMC phéi hgp ?

tid mém
- Cot co
- D&y chang : day, dan, dat ?

-
dudi sudn

- Tran dich mang tim ph&i hgp ?
- Mt cdt 4 budng tir mém khéng duge ro

4
Mit céit trén hém de

- Eo BMC
- Con 6'ng_' dong mach
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Anh cong hudng tir tim (CMR: Cardiac
Magnetic Resonance)

»Khao sat do nang cua tai cau trc that trai
PXTM

= Khao sat so1 hoa co tim

Nguyen

”Pham TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018,
v Vinh Elsevier, p.1424-1442

54
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PIEU TRI HO VAN 2 LA

<*Piéu trj ndi khoa :
- Uc ché men chuyén : khoi dau liéu thap
- Loi tieu : liéu thap
- Digitalis
- Nitrate
- Chen béta
<»Piéu tri ngoai khoa
- Stra van : K¥ thuat Carpentier
- Thay van
* Van co hoc
* Van sinh hoc
» Van dong loai

v Nguyen

Vinh

55
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Chi dinh phau thuat hé van 2 14 ning man

Mitral regurgitation Class lla
| Class lib
A Y
Primary MR Secondary MR
|
\ \ 4
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 =0.4 cm? RF <50%
LV dilation ERO <0.4 cm?
| A4 ¥ Y
A 4 Y Symptomatic Asymptomatic | | Progressive
Symptomatic Asymptomatic severe MR severe MR MR
(stage D) {stage C) (stage D) (stage C) (stage B)
I
Y Y Y
Y Y
LVEF 30% to =60%| | LVEF =60% and | | New-onset AF or
LVEF >30% | | or LVESD =40 mm | [ LVESD <40 mm | |PASP =50 mm Hg Persistent NYHA
(stage C2) (stage C1) (stage C1) class IlI-IV
symptoms
PR |
No Yes Progressive increase Likelihood of successful
in LVESD or repair >95% and
decrease in EF expected mortality <1%
Yes | No
Y VY \ 4 A ¢ \ / Y Y \ J
MV surgery* || MV surgery* MV surgery MV repair - - MV surgery* .- o
(Ilb) 0} (la) (lla) Periodic monitoring (Ilb) Periodic monitoring

TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11" ed 2018, Elsevier, p.1424-1442
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Ky thuat
moO sua sa
|]a sau van
2 la

A: cat goc tam giac

B: cat hinh ti gidc va tao
hinh truot la van

C: tao hinh diy chang

en:::

v Nguyen
Vinh 57

" TL: Thomas JD, Bonow RO. In Braunwald’s Heart Disease, 11t ed 2018, Elsevier, p.1424-1442
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g

Pham _
Nguyen
Vinh

At risk (no.)
EF =60
EF 50-60
EF <50

— 53+ 8%
202 —— EF =60% — -
~-= EF 50-60% i
—-— EF <50% 324 12%
20 - P = 0.0001
0 1 ] 1 L 1 T T ¥ 11 ) |
0 1 2 3 4 5 6 7 8 9 10 Years
249 237 218 1789 148 125 100 79 54 34 24
77 74 71 58 38 33 10 16 11 8 6
49 44 40 33 26 19 14 12 7 5 2

Séng con 1au dai diéu tri phau thuat hd van 2 14. Céc tri ) phan XUuAt phut ctua bénh
nhan truéc md duge vé trén biéu d6 (Theo Enriquez - Sarano M, Tajik AJ, Schaff
HV et al : Echocardiographic prediction of survival after surgical correction of
organic mitral regurgltatlon Circulation 90 : 830 - 837, 1994 )

Survival: song con - Ejection Fraction (EF) : phéan xuat phut
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Song con 1au dai ¢ b/n ho 2 la nang
do sa van: PT sém vs diéu tr1 no

100 -
Early surgery
80 -
2
- 60
E Medical management
& 40-
=
7y
20 -
Log-rank P = 0.002
u 1 ] I 1
0 5 10 15 20
FOLLOW-UP (years)
Mo. at Risk
Medical management 324 276 157 53 8
Early surgery 324 295 160 35 10

Nguyen

”Pham TL: Suri RM et al. Association between early surgical intervention vs watchful waiting
v Vinh and outcomes for MR due to flail mital valve leaflets. JAMA 2013;310:609-16 59
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Song con o b/n ho 2 la nang do sa
van: PT sém vs diéu tri noi

R
i
[

EF » Gl o EF £5%-f% 4 EF «d5%
| HA 055 (0.40:0.72); P <0001 JHAO3S (Q21-0.62); Pa0 001 | HR 028 {0.17:0.56) P <0001

83

=]
=
i
L

Consdritivi

> 8

= B
= o
N
i
L

Consprvatsa “ Consorvaine =

RISK OF DEATH (%)
=

[
¥
i
I

Surgery . Surgary - Sungery

b
a a
—

2 4 B B 0 2 4 & 5 0 2 4 6 8
A FOLLOW-UP (years) B FOLLOW-UP (years) c FOLLOW-UP (years)

L= ]

A: PXTM binh thwong B:PXTM giam nhe C: PXTM gidm nang

Nguyen

”Pham TL:Tribouilloy C et al. Long-term mortality associated with LV dysfunction in MR
v vinh  due to flail leaflets: a multicenter analysis. Circ Cardiovasc Imaging 2014;7:363 60
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Song con lau dai sau PT sua van 2 14 dua

g

Pham
Nguyen
Vinh

SURVIVAL (%)

theo NYHA truéc mo

100
—TY

80 - NYHA N
NYHA Il \
&0 NYHA IV \
- \

20 A
n 1 I I I ] ] I I ] 1

0o 2 4 6 8 10 12 14 16 18 20
YEARS SINCE INITIAL MV SURGERY

TL: David TE et al. Late outcomes of mitral valve repair for MR
due to degenerative disease. Circulation 2013;127:1485-92

61
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Két cuc 2 nam b/n hé 2 14 TB dugec CABG: Két qua sau mo b/n hé 2 14 do
c¢6 va khong kém stra van 2 1a® TMCB: stra van so véi thay van®

A DEATH 50 - Hazard ratio, 0.79 (95% Cl, 0.46-1.35)
P=0.39
501 Hazard ratio, 0.90 (95% ClI, 0.45-1.83) 40 -
P=0.78
Loy g 30 -
:\"\ E MV replacement
o 30 w _
E O 20
w
'—
20 i
g 10
10 CABG alone 0 : :
CABG+MV repair 0 6 12 18 24
0 T T T T A MONTHS
0 6 12 18 24 No. at risk
MONTHS MV repair 126 113 104 97 64
No. at risk MV replacement 125 103 100 92 65
CABG alone 151 138 132 117 66
CABG+MV repair 150 142 136 126 80
-1 1 -4 -
B MAJOR ADVERSE CARDIAC OR CEREBROVASCULAR EVENT 50 Haard rllo, 0.97 (85% C1, 0.66-1.42)
Hazard ratio, 0.89 (95% Cl, 0.60-1.34)
501 pooss 401
40 H § MV replacement
9 -.u.; 30
20
i = MV repair
2 201
o
10
Lo CABG+MV repair
0 1 T T T T 0 I ] 1 ] 1
0 6 12 18 24 0 6 12 18 24
MONTHS B MONTHS
No. at risk :1% - "‘SK 126 96 84 77 48
CABG alone 151 121 113 96 53 repair
CABG+MV repair 150 123 117 106 64 MV replacement 125 87 83 76 50

I.  Michler RE et al. Two-year outcomes of surgical treatment of moderate ischemic MR. N Engl ] Med 2016;374:k932-41
2. Goldstein D et al. Two-year outcomes of surgical treatment of severe ischemic MR. N Engl ] Med 2016;374:344-53



