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H6 van DMC: SATOTN va SATOTO

NGUYEN NHAN VA GIAI PHAU BENH

1. Bénh ly cua van PMC
-Thap tim
-Badm sinh :
> Van BMC 2 manh
> Thoai hoa dang mucin
» H/C Laubry-Pezzi
> Puong ham that trai - BMC
-Viem NTMNT
-Bénh chat keo TD : Lupus ban do, VKDT

-Chan thuang
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NGUYEN NHAN VA GIAI PHAU BENH

2. Bénh ly cua PMC lén

- H/C Marfan

- Dan BMC Ién khong rdé nguyén nhan
- Phinh vong van BMC

- Bénh chat keo

- Boc tach bMC
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Phan loai hé van PMC/ca ché

dType I: dan goc BMC (vong van, xoang Valsalva,
cho noi xoang-goc DMC)

- La van binh thuGng
- Dong ha trung tam
dType II: van dong la van thai qua hoac sa van
- Dong hd léch tam
QType III: ton thuong nguyén phat 1a van do sgi
hoa, voi hoa (TD: thap tim, van BMC 2 g, ...)
- Dong ha Iéch tam

* Type |, 1l: ¢6 thé stra van
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CO CHE HO VAN

-Day va co rut la van - TD : thap tim
-Rach la van - TD : VNTMNT
- Sa van BDMC - TD : H/C Laubry Pezzi, Boc tach DMC
- Dan BMC lén lam cang cac manh van
TD: viéem BMC do giang mai, do VKDT

* Phoi hgp hay don doc cac co ché.
TD: VKDT ton thuong xay ra & la van lan BMC Ién
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GIAI PHAU HO VAN PMC

A : Van PMC binh thudng ,
B : Van PMC bi thip tim, mép van co rit

C : Din PMC lam hé van. TD : Giang
mai bPMC

D : Ngoii hd van do din PMC, cdn bi xd
m3 ddng mach 1am hep 16 PMV phii va
trdi
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So do cua hd van PMC daon thuan

do cac

nguyén nhan khac nhau (1)

Normal aortic valve Aom
Left cusp
@
Antenor
mitral leafiet Ventricular
diastole
Raphe
Infective endocarditis ~Vegetation
(active or j
healed) Loss of
(tricuspid) cuspal
tissue
Perforation —— Indentation
Infective endocarditis
(active or
healed)
(bicuspid)

Ankylosing ) Sinotubular
spondylitis lQ S| Thickarer pmde
‘ L & & "a\ cuspal
Slightly §— margins = :
thickened
aortic wall
Bump of fibrous thickening
Aortic tear or Cuspal attachment to aortic wall
laceration tom away
(dissection |
or trauma) -
Tear or
lacaration
Degenerative annular
9 Focal Mmalca&
. = " cuspal
Slightly — S\ fibrous
dilated | A ) % hickeni
aorta ' ‘ l ‘ 4, =y
Ca? Calcific deposits
Prolapse from Prolapsing cusp
ventricular S\
septal Q
defect :'w P\
] - / - '
- Prolapsing
vsD cusp

TL: Otto CM, Bonow RO. Valvular Heart Disease. In Heart Disease, ed. By Bonow, Mann,
Zipes, Libby. Elsevier Saunders, 9t ed, 2012. p.1468-1530
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So do cua hé van BMC don thuan do cac
nguyén nhan khac nhau (2)

[ Rheumanc” Extansive fibrous Syphilis Sinotubular
(with or without - / thickening Mild ! junction
commissural Ca> \ l
fusion) | Diffusely ‘ ANl

+ thickened ~Thi
Fusion of AMVL + Ca®™ Commissural , cuspal Distal
commissura . fusion Atherosclerotic plaquing margins narrowing
Diffusely thicksned mitral valve also present
Systemic Rheumatoid
hypertension Distedaorta Tt mardins Centralleak — orthritis .-
(chronic, Q= | gy CTepRe | SK
severe) e b = ’ | i
Focal fibrous
thickening
Marfan or . Taut margins Discrete
Marfan-like | Ol e ’ subaortic ¢ Thickened
L - ; stenosis | SK cusps
: Cows T aortic wall N SA & g
I with local = £ \ i
aneurysm
Taut margins or ——— Prolepsed cusp Discrete fibrous ridge
redundant (floppy) cusp

TL: Otto CM, Bonow RO. Valvular Heart Disease. In Heart Disease, ed. By Bonow, Mann,
Zipes, Libby. Elsevier Saunders, 9th ed, 2012. p.1468-1530 8
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Huyét dong hoc cua ha van BDMC

stroke

volume
100 mL
RF =.50

stroke
volume
75mL
RF =.50

ESV =150 mL
EF =.50

c D

A: binh thuong

B: hd chi nang cap

C: hé chu man con bu
D: hé chit man mét bu
E: ngay sau thay van

ESV =130 mL
EF = .43

t

TL: Lindman BR et al. Braunwald’s Heart Disease, 11" ed, 2018, Elsevier; p1401-1410 9
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Cac giai doan cua hd van DMC man tinh (1)

STAGE DEFINITION VALVE VALVE HEMODYNAMIC  SYMPTOMS

ANATOMY HEMODYNAMICS CONSEQUENCES

A Atrisk of AR Bicuspid AR severity none None None
aortic valve or trace
(or other
congenital
valve
anomaly)
Aortic valve
sclerosis
Diseases of
the aortic
sinuses or
ascending
aorta
History of
rheumatic
fever or
known
rheumatic
heart
disease

IE

TL: Lindman BR et al. Braunwald’s Heart Disease, 11t" ed, 2018, Elsevier; p1401-1410 10
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Cac giai doan cua hé van DMC man tinh (2)

STAGE

DEFINITION

VALVE
ANATOMY

VALVE
HEMODYNAMICS

HEMODYNAMIC

SYMPTOMS

CONSEQUENCES

Progressive
AR

Mild to
moderate
calcification
of a trileaflet
valve or
bicuspid
aortic valve
(or other
congenital
valve
anomaly)
Dilated
aortic
sinuses
Rheumatic
valve
changes
Previous IE

Mild AR:

Jet width <25%
of LVOT

Vena contracta
=0.2cm

RVol =30 mL/beat
RF =30%

ERO <0.10cm?
Angiography
grade 1+
Moderate AR:
Jet width 25-64%
of LVOT

Vena contracta
0.3-0.6cm

RVol 30-

59 mL/beat

RF 30-49%

ERO 0.10-

0.29 cm?
Angiography
grade 2+

Normal LV
systolic function
Normal LV
volume or mild
LV dilation

None

TL: Lindman BR et al. Braunwald’s Heart Disease, 11t ed, 2018, Elsevier; p1401-1410 11
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Cac giai doan cua hé van PMC man tinh (3)

STAGE DEFINITION VALVE VALVE

HEMODYNAMICS

HEMODYNAMIC
CONSEQUENCES

SYMPTOMS

ANATOMY

Asymptomatic | Calcific Severe AR: C1: Normal LVEF None;
severe AR aortic valve Jet width =65% (=50%) and mild- | exercise
disease of LVOT to-moderate LV testing is
Bicuspid Vena contracta dilation (LVESD reasonable
valve (or =0.6cm =50 mm) to confirm
other Holodiastolic C2: Abnormal LV symptom
congenital flow reversal in systolic function status
abnormality) | proximal with depressed
Dilated abdominal aorta | LVEF (<50%) or
aortic RVol =60mlL/beat | severe LV
sinuses or RF =50% dilation (LVESD
ascending ERO =0.3cm? =50mm or
aorta Angiography indexed LVESD
Rheumatic grade 3+ to 4+ =25 mm/m?)
valve In addition,
changes diagnosis of
IE with chronic severe
abnormal AR requires
leaflet evidence of LV
closure or dilation.
perforation

TL: Lindman BR et al. Braunwald’s Heart Disease, 11t" ed, 2018, Elsevier; p1401-1410
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Cac giai doan cua hG van DMC man tinh (4)

STAGE DEFINITION VALVE VALVE HEMODYNAMIC SYMPTOMS
ANATOMY HEMODYNAMICS CONSEQUENCES
D Symptomatic Calcific valve | Severe AR: Symptomatic Exertional
severe AR disease Doppler jet width | severe AR may dyspnea or

Bicuspid =65% of LVOT occur with angina, or
valve (or Vena contracta normal systolic more
other =0.6Ccm function (LVEF severe HF
congenital Heolodiastolic =50%), mild to symptoms
abnormality) | flow reversalin moderate LV
Dilated the proximal dysfunction
aortic abdominal acrta (LVEF 40-50%), or
sinuses or RVol =60 mL/beat | severe LV
ascending RF =50% dysfunction
aorta ERO =0.3cm? (LVEF <40%).
Rheumatic Angiography Moderate to
valve grade 3+ to 4+ severe LV
changes In addition, dilation is
Previous IE diagnosis of present.
with chronic severe
abnormal AR requires
leaflet evidence of LV
closure or dilation.
perforation

EROQ, Effective regurgitant orifice; HF, heart failure; [E, infective endocarditis; LVEF, left ventricular
ejection fraction; LVESD, left ventricular end-systolic dimension; LVOT, left ventricular outflow tract; RF,
regurgitant fraction; RVol, regurgitant volume.

TL: Lindman BR et al. Braunwald’s Heart Disease, 11" ed, 2018, Elsevier; p1401-1410

13
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CAN LAM SANG
SIEU AM TIM 2D VA DOPPLER MAU

Muc tiéu siéu am:
- Chéan doan xac dinh
- UGc lugng d6 nang
- Cd ché hd van
- Chuc nang that trai
- Ap luc BMP
Bénh van hay bénh tim phoi hgp

14
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Siéu 4m 2D va TM — mat cat canh tec truc doc . Cat TM
dong ho van Bong mach chu ( Doppler mau) (A). D6 rong
dong phut tai goc do dugc la 8mm (B)

TL: Pham Nguyén Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXB Y Hoc 2000

15
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Siéu am Doppler mau udc lugng do nang
cua hé van DMC (1)

B: h¢ nang vura C: ho nang

TL: Armstrong WF, Ryan T. Feigenbaum’s Echocardiography. Lippincott
Williams & Wilkins, 7t ed, 2010, p.263-359

16
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Sieu am Doppler mau udc lugng dd nang
cua hd van BMC (2)

TL: Armstrong WF, Ryan T. Feigenbaum’s Echocardiography. Lippincott
Williams & Wilkins, 7t ed, 2010, p.263-359

17
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MEit cat canh e truc ngang- ngang van Dong mach chu : si€u am 2D ghi
nhan van Dong mach chu c6 3 manh ,day, khép khong kin (A). Mat cat
canh (e truc doc : hinh anh that trdi din 16n trong hd van BPMC (B).

TL: Pham Nguyén Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXB Y Hoc 2000

18
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Mit cat 3 budng tir mém : Do lan cia dong hé van déng mach chu
vuot qué vung van 2 1a. Khao sat Doppler lién tuc dong mau qua van
dong mach chu. Thoi gian nira ap luc cua dong hd van la 369,6ms. Do
d6 do ho khoang 3/4 (A)

TL: Pham Nguyén Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXB Y Hoc 2000

19
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Mit cat Vong quanh (coronal) trén hom wrc: Khao sat Doppler
xung dong mau ¢ Pong mach chu xuong Hi¢u qua Doppler cudi
tdm trueong do dugc la 0.14 m/s. ( h¢ van dong mach chu do 2).
Mit cat 4 buong tir mém : hinh anh that trdi dan rong (B)

TL: Pham Nguyén Vinh. Atlas siéu 4m tim 2D va Doppler mau. NXB Y Hoc 2000

20
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Po thé tich dong phut va phan xuét
phut b/n hé van BDMC

Aortic flow:
CSA,, =3.1cm?
TVIl,, =36 cm
SV, =112 cc

Mitral flow:

'-.‘:(D‘ian'n = 2.6cm R, CS'A\MV =5.3 cm?
oy J'g 9 SVMV = 69 CcC
? - A I Regurgitant volume:
5 - | T LB 112-69=43cc

Regurgitant fraction:
43/112 = 38%

TL: Armstrong WF, Ryan T. Feigenbaum’s Echocardiography. Lippincott Williams & Wilkins, 7" ed, 2010, p.263-359 21
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PINH LUONG PO NANG O’ VAN PMC

D6 ndng hé DPMC Tiéu chuan siéu am
| (nhe) Do rong dong phut & géc < 8mm ( hodc 1 -24%)
EDDE< 0,1 m / giay

PHT=470+100
Dong phut nam ngay dwdi van sigma

Il (vira) D06 rong dong phut & goc =8 - 11 mm ( hoac 25 - 46%)
EDDE trongkhoang [0,1-0,2 m /gidy]
PHT=370+70

Dong phut khong vuot qua gilra van2 1a

111 (ndng) DO rong dong phut & goc =12 -16mm ( hodc47 - 64%)
EDDE trongkhoang [0,2-0,3 m/gidy ]
PHT =250+ 80
Dong phut tdi vung dudi co tru
IV (rdtning) DO rong dong phut & goc > 16mm ( hodc > 65%)
EDDE >0,3 m /giay
PHT=140+30

Dong phut t&i mom tim

22



H6 van DMC: SATOTN va SATOTO

Siéu am tim danh gia nguyén nhan
hé van BDMC

A: van bMC 2
manh

B: van BDMC thoai
hoa nhay, giy sa la
vanh P

C: bénh van 2 14,
van DMC hau thip
D: hé van bMC do
dan vong van
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Sieu am tim qua thu'c quan

khao sat hé van dong mach chu
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Cac mat cat khao sat hd DMC

AME AV LAX view
«angle 1200
--> LVOT, Proximal aorta

dME AV SAX view
»angle 45 - 60°
--> Individual cusps
dDeep TG position: angle 0°
TG LAX view: angle 120°

3D/van PMC: con cGn nghién ctru
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Calculation of the ratio of aortic
insufficiency height to LVOT diameter

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.
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Color M-mode assessment of aortic

27

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.
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The jet area/left ventricular outflow
tract area

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.
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Aortic Regurgitation

Parameter Caveats Mild Moderate Severe
2D imaging of LV at end Enlarged in other conditions Normal Variable Dilated (chronic)
diastole:
(Normal <5.6 cm or 3.2 cm/M*) MNormal in acute AR
2D aortic leaflets Inaccurate Variable Variable Possible flail, coaptation
defect, variable
“Color Doppler:
Jet height/LVOT height % Inaccurate with eccentric jets <25% 25-64% 265%
% jet diameter in LVOT/ Inaccurate with eccentric jets <5% 5-209 (mildto 21-599% (meod to severe);
Area of LWVOT moderate) =59% severe
“Vena contracta width (cm)  Accuracy with multiple jets  <0.3 ecm 0.3-0.6cm =06 cm
Diastolic flow reversal in stiff aorta, brief is normal Brief, early  Holodiastolic, Holodiastolic, increased
descending aorta (NIy variable amplitude
height
Slope of the regurgitant jet  Onset velocity — to diastolic/ Slow =2 m/s =3 m/s
LV by 42
Pressure half-time of Effected by aorta and LV =500 ms 200-500 ms <200 ms
regurgitant jet compliance
Regurgitant volume Maximum <30 mL 30-44 mL 45-59 mL (mod to
(mL/beat) (mild to severe); =60 mL
moderate) severe
Regurgitant fraction (%) Maximum <309 30-39% 40-49% (mod to
(mild to severe); =50 mL
moderate) severe
EROA (cm?) Maximum; good with <0.10cm?  0.10-0.29cm? =0.30cm?
eccentric jets
CW Doppler spectral density Qualitative; mod to severe Faint Variable Dense
overlap

3aAliasing velocity set at 50-60 cm/s

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.



H6 van DMC: SATOTN va SATOTO

Pseudosevere AR

A: Color M-mode of the LV outflow tract. The regurgitant jet fills most of the outflow tract in this plane. B: Vena
contracta measurement of 0.6 cm consistent with moderate to borderline severe AR. C: Left panel: Deep TG
interrogation of the AR jet showing a slow decay with a prolonged pressure half-time. Right panel: Interrogation of the
proximal descending aorta showing a normal diastolic flow pattern. Both findings suggest mild AR. D: Short-axis image
of the regurgitant jet (arrows) which is along the coaptation line of the noncoronary cusp (NCC) and left cusp (LCC).
Right cusp is RCC. In the perpendicular long-axis views (A and B) the severity of the leak is exaggerated.

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.
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Mapping vena contracta

20757 pm
} of TE-VSM 21Hz
7.0MHz 90mm
TEE
General /V
Lens temperature <37 .5°C

/=27 0/V:A

1/2 EE; ::

Arrows indicate the vena contracta. This often reaches its true (narrowest) dimension slightly below the valve plane at
the flow convergence zone. The latter is the point at which flow from the central aorta reaches its narrowest dimension
after itis “focused” by entering the regurgitant orifice on the aortic side of the valve.

TL: Cohen IS. In Practical Transesophageal Echocardiography. 2015 3 ed, Wolters-Kluwer, p224-255.
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Hinh anh cong hudng tu tim cua bénh van
PMC 2 manh: hd van BMC va dan BMC Ién

A: Fast single-shot
steady state free
precession (SSFP)
image in a coronal
view

B: Retrospectively
reconstructed
magnitude image
from a phase-
contrast sequence
show a bicuspid
aortic valve

TL: Lindman BR et al. Braunwald’s Heart Disease, 11" ed, 2018, Elsevier; p1401-1410

e S 400-

700
600 -
500 -

£ 300-
S 200
Y 1004

D 0

250

500 750 1000
TIME (msec)

C: Balance SSFP image.
Obligue axial LV
inflow-outflow view,
showing grade 2 AR.

D: Flow-versus-time
plot for the ascending
aorta. Antegrade flow
was calculated at 140
mL/beat, retrograde
flow at 40 mL/beat,
and aortic regurgitant
fraction of 33%.

32



Ho van BDMC: SATOTN va SATOTQ

S6ng con khdng phau thuét cua 242
b/n hd van DMC man

100 —

87 + 3%

80

60

40 —

SURVIVAL (%)

20 =

75 £ 5%

73 +8%

59 +11%

28 +12%

s NYHA |
, == NYHA
P <0.001 | = NYHA NIV

T R A e B e B
3 4 5 6 7 8 9 10

YEARS

TL: Otto CM, Bonow RO. Valvular Heart Disease. In Heart Disease, ed. By Bonow, Mann,
Zipes, Libby. Elsevier Saunders, 9th ed, 2012. p.1468-1530

33
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Song con b/n hd van BMC khong TC/CN,
khong PT

98+2

-t
o

| N 9214

SURVIVAL FREE OF AVR (%)

o

YEARS

m—— QASE—mild AR
e QASE—moderate AR
— (QASE—severe AR

TL: Lindman BR et al. Braunwald’s Heart Disease, 11t" ed, 2018, Elsevier; p1401-1410 34
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Dién tién tu’ nhién had van BDMC khéng TC/CN

100

S (o2} (o2}
o o o
| | |

NORMAL LV FUNCTION (%)
)
(=)

o

Tornos

/ Bonow

70%
64%
n 104 101 104 \ 54%
Annual 38% 3.1% 6.2%
Endpoints: Borer
Symptoms . 19 8 28
Asym LVD 4 6 7
Death 2 0 4
Total 25 14 39
| I | | | | I | | |

ALIVE, ASYMPTOMATIC WITH

o

1 2 3 4 5 6
TIME (years)

7

8 9

10 11

TL: Lindman BR et al. Braunwald’s Heart Disease, 11t" ed, 2018, Elsevier; p1401-1410
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Chién lugc xu tri b/n hé van DMC nang,
man tinh

| lIcmsubl

Severe AR Progressive AR
(stages C and D) (stage B)
Vena contracta >0.6 cm Vena contracta <0.6 cm
Holodiastolic aortic flow reversal Rvol <60 ml/beat
Rvol =60 mUbeat RF <50%
RF 250% ERO <0.3 cm?
ERO 20.3 cm?
LV dilation l

Symptomatic Asymptomatic
(stage D) (stage C) No | Yes

LVEF 250% LVEF 250% LVEF 250%
"(Y“'?;"’c'g‘ Other cardiac| | | yesp 550 mm | | LVEDD >65 mm | | LVESD <50 mm
el (stage C2) Low surgical risk | | LVEDD <65 mm

AVR AVR AVR
U} (la) (I1b)

AVR

Periodic monitoring (Ila)

TL: Nishimura RA et al. J Am Coll Cardiol 2014;63:e57
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Song con lau
dai sau phau
thuat/PXTM va
NYHA IGc md

TL: Lindman BR et al. Braunwald’s Heart
Disease, 11t ed, 2018, Elsevier; p1401-1410

OVERALL SURVIVAL (%)

OVERALL SURVIVAL (%)

100 - LVEF >0.50

20 /| Class

100

80

60

40 |

20

P <0.0001

LVEF <0.50

P=0.023 40+ 9%

YEARS

37
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Phau thuat hé
van DMC do
dan goc BMC

A: remodeling of the aortic root with
replacement of all three aortic sinuses.

B: reimplantation of the aortic valve in patients
with annuloaortic ectasia and aortic root
aneurysm.

C, D: aortic annuloplasty in patients with
annuloaortic ectasia

TL: David TE. Ann Thorac Surg 1997;641564

38
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Ca lam sang binh thuong
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MC gilra thuc quan, ngang van BMC,
truc ngang (ME, AV SAX view, 45° — 60°)

A :37.0°C
<37.0 °C
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MC gilra thuc quan, van BMC, truc doc
(ME, AV LAX view, ~ 1209°)

Pat.T: 37.0 °C
TEE T: 38.7 °C

0 125 180




H6 van DMC: SATOTN va SATOTO

MC qua da day, van PMC truc doc
(TG, AV LAX view, ~ 120°)

Pat. T: 37.0 °C
TEE T: 38.5 °C

0 118 180 °*

N

A

\V

'\\ = = —
- \\\ - .
M%

N
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Ca lam sang

BN nam, 53 tudi

dChan doan: thong lién that phan mang (5
mm), hé van DMC ndng (4/4 do rach la khong
vanh), hé van 2 la nang 34 do dut day chang la
trude, phinh than BMP (50 mm)

QXU tri: va thong lién that, thay van BDMC, thay
van 2 13, thay van DMP + khau than bMP



Ho van BDMC: SATOTN va SATOTQ

MC gilra thuc quan, ngang van BDMC, truc
ngang (ME, AV SAX view, 45° — 60°)




Ho van DPMC: SATOQTN va SATOTQ

MC gitra thuc quan, van DMC, truc doc
(ME, AV LAX view, ~ 120°)
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MC gilra thuc quan, van BPMC, truc doc
(ME, AV LAX view, ~ 120°)
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