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1.1. Hinh thai

(Ho SY et al. Heart. 2006;92:i2—-i13)



Stroke volume

1.2. Chtrc nang
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(Braunwald E. Philadelphia: Saunders; 1980. pp. 453-471)



1.3. Panh gia That phai

Panh gia lam sang: Nhiéu yéu t6 nhiéu & BN hoi sirc
Chup mach mau — théng tim: Xam lan, nhiém tia, it dung
Chup nhap nhay phong xa: Khéng ap dung cho TP

Chi diém sinh hoc: NT-ProBNP

Chup MSCT

Khao sat MRI tim: Tiéu chuan vang hién nay

Sieu am Doppler tim



1.4. Vali tro cua siéu am Doppler

Vén dang dwoc xem la phwong tién dwoc lwa chon hang
dau, dac biét la trong danh gia hinh thai va chirc nang TP

Chuwa dwoc chuan hoa nhw dbi véi That trai.

Nhiéu mat cat/nhiéu thong s6 da dwoc gi¢i thiéu va tng
dung trong lam sang

Chuwa c6 nghién ctru quy moé I&n so sanh voi cac phuwong
tien danh gia TP quy chuan nhw MRI.



1.4. Vali tro cua siéu am Doppler

Table 1. Studies evaluating right ventricular function

Author, year Study subjects Comparison with gold standard Correlation
Iriart ec al., 2012°" 35 2D echocardiography vs. MRI to assess ~ Interobserver and intraobserver echocardiographic analysis
RV function variability was high (> 10%) for RV EF, RV FS and dP/dt,
and low (5%) for TAPSE and
Lu et al., 2008”” 20 3D echocardiography vs. MRI to assess  Intraobserver and interobserver variability ranged from -1.1%
RV function 0 5.8%
Jenkins et al., 2007*” 50 2D echocardiography vs. 3D Interobserver variability for EDV and EF by 2D
echocardiography vs. MRI to assess echocardiography and 3D echocardiography was comparable
RV function (EDV: p=0.93,z=0.10vs. p = 0.72,z = 0.37;
EF: p=0.23,z = 1.26 vs. p = 0.27, z = 1.14), but for ESV
3D echocardiography was better (p = 0.01,z = 2.72 vs.
p =001,z = 3.24)
Nesser et al., 2006'" 20 Transthoracic 3D echocardiography vs. RV EF by radionuclide ventriculography and MRI correlated
transesophageal echocardiography vs. well with EF by transesophageal echocardiography (r = 0.95,
MRI vs. radionuclide ventriculography mean difference 0.2%) and by transthoracic 3D
to assess RV function echocardiography (r = 0.95, mean difterence 1.8%)
Raymond et al., 81 2D echocardiography vs. right sided Pericardial effusion (p = 0.017), right atrial index (» = 0.012),
2002" cardiac catheterization, and 6 min walk  and diastolic eccentricity index (p = 0.004) are predictors
test in patients with right heart failure of death or transplantation
Papavassiliou et al., 13 3D echocardiography vs. MRI to asses 3D echocardiography correlation was modest for EF
1998 RV function R’ = 0.64)
Tei et al., 1996™" 63 2D echocardiography vs. right sided -ardiography showed minimal interobserver an
cardiac catheterization to asses RV intraobserver differences (3.3% and 4.5%, respectively)
function for systolic and diastolic right ventricular dysfunction
Kaul et al., 1984"" 30 2D echocardiography vs. radionuclide Correlation of TAPSE and RV end-diastolic area with RV EE

ventriculography to assess RV function

is close (r = 0.92 and r = -0.76, respectively)

EDV: end diastolic volume, EF: ejection fraction, ESV: end systolic volume, FS: fractional shonmm ventricle,

TAPSE: tricuspid annular plane systolic excursion, TDI: tissue Doppler imaging

Markley et al. J Cardiovasc Ultrasound 2016;24:183-190.



Il. Danh Gia Hinh Thai



2.1. Cac mat cat dwoc str dung

> Tot nhat d@é do
do day that
phai

> Khaosatsy
de sup TP/NP
trong tran dich.

» Khao sat thong
lién nhi va
PFO

> Day théat phai
va RVOT

» Van bDMP va
ché hop Iwu 2
nhanh BDMP

> Do van toc qua
van DMP

Subcostal short-axis of basal RV

Rudski et al. J Am Soc Echocardiogr 2010;23:685-713.



2.1. Cac mat cat dwoc str dung

> Do gian n& TP,
d6é day thanh TP
va RVOT

> Kha thay déi tuy
theo mat phang
tia do vay khong
nén st dung don
déc dé do RVOT

Anterior

- » Khao sat truc
doc ciia RVOT

> Dung dé d6

PA vong van bMP

va danh gia van

DbMP

RVOT

Lv

Parasternal long-axis of RVOT and PA

Rudski et al. J Am ﬁ%ﬁa%%@%gar%gr%r 2010:23:685-713.
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2.1. Cac mat cat dwoc str dung

» Khao sat thanh
trwde/dwdi that
phai va la van
bala

» Danh gia cac
tru co, 16 dé
IVC, xoang
vanh va ludéng
hé van ba la

> S dung dé do
Kich thudce
RVOT

> Danh gia ludng
h& van ba la

» Khao sat ASD
va PFO ngay

Parasternal short-axis of basal RV sau géC PMC

Rudski et al. J Am Soc Echocardiogr 2010;23:685-713.



2.1. Cac mat cat dwoc str dung

Anterior

» Danh gia van
PMP va
nhanh

» Do dac van va
than DMP,
Doppler.

» Mach vanh,
VSD

> Day that phai:
thanh trudrc,
dwdi, bén

» Hinh ban
nguyét

> Danh gia tai

Parasternal RV short-axis at MV level thé tiCh, ép |U’C

Rudski et al. J Am ﬁ%ﬁ%ﬁ@ﬁﬁgg%&%r 2010:23:685-713.
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2.1. Cac mat cat dwoc str dung

» Danh gia doan
gitra that phai

» Gia tri nhw mat
cat ngang &
murc day that
phai: tai thé
tich va ap lwc

» Khao sat hinh
thai tim phai

» Do kich thuéce
that phai

» Danh gia chirc
nang that phai

» Do chénh ap
cta lubng hé
néu song song
V@i tia

Rudski et al. J Am Soc Echocardiogr 2010;23:685-713.

Apical 4-chamber




2.1. Cac mat cat dwoc str dung

> Mat cat khuyén
cao dé do kich
thwoe TP

> Khao sat hinh

thai tim phai
Ant nhat la thanh ty

Leaflet

do TP

> Panh gia hinh
thai tim phai

' » Khéng dung dé
do dac kich
thudce

- » Khao sat ASD
va PFO

RV modified apical 4-chamber > CoO thé dl‘mg

dé do day TP

RV focused apical 4-chamber
T

Rudski et al. J Am ﬁ%ﬁ%ﬁ@ﬁﬁgg%&%r 2010:23:685-713.
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2.1. Cac mat cat dwoc str dung

» Khao sat phan
trwdc bén TP

» Khao sat mém
that phai, dai
diéu hoa.

» Do chénh ap
ludng hé van ba
la

» Danh gia thanh

~ sau that phai

- » Khao sat
xoang vanh tot
nhat

> Co thé do

chénh ap qua

Apical coronary sinus view |U6I’19 hé ba 14

Rudski et al. J Am Soc Echocardiogr 2010;23:685-713.



2.1. Lwu y: do dac & mit cat tap trung
vao that phai

Lang et al. European Heart Journal — Cardiovascular
Imaging 2015; 16: 233-271

RVD1 =59 mm RVD1 =57 mm RVD1 =55 mm

Apical 4-chamber

Biéu chinh dau do dé kich thudc that phai Ién nhat ,
Tranh dé that phai qua Ion: Dam bao dé dau do & mém qua that trai

3. Tranh cat ngan TP: khc“)nrgwg_nd’héa%(hjékthggégolr_nVOT (mat cat 5 budng)
| y :

N¥ry
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2.2. Tinh mach chu dwéi

1. IVC < 21 mm va xep
>50% voi hit vao manh:
RAp 5mmHg (0-5mmHg)

2. IVC > 21 mm va xep
<50% voi hit vao manh: RAp
15mmHg (10-20mmHg)

3. Khéng khép véi hai tiéu
chuan trén RAp 8mmHg

4. BN khong hit sau duoc thi
xep < 20% co tang RAp.

Table 3 Estimation of RA pressure on the basis of IVC diameter and collapse

Variable Mormal (0-5 [3] mm Hg) Intermediate (5-10 [8] mm Hg) High (15 mm Hg)
IWVC diameter =21ecm =2.1cm =2.1cm =2.1 cm
Collapse with sniff =50% =50% =50% =50%
Secondary indices of elevated RA pressure » Restrictive filling

s Tricuspid E/E' = 6
» Diastolic flow predominance in hepatic
veins (systolic filling fraction < 55%)




2.3. Nhi phai

Dién tich < 18cm?
Dail < 53 mm
RONg <44 mm

Rudski et al. J Am %i(.r)]%alznm%gar%g%r 2010:23:685-713.
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2.4. That phai

W
.

:RVOT Prox

\.\»..&“ :

Rudski et al. J Am Soc Echocardiogr 2010;23:685-713.



Table 8 Normal values for RY chamber size

2.4. Kich thwéc that phai

Parameter Mean + SD Normal range
RV basal diameter (mm) 33+ 4 25-41 - A
RV mid diameter (mm) 27 + 4 19-35 GIO,I han tren
RV longitudinal diameter (mm) 7M+6 59-83
RVOT PLAX diameter (mm) 254125 20-30 .
RVOT proximal diameter (mm) 28 + 35 21-35 D 1 > 4 1 mm
RVQOT distal diameter (mm) 22 +25 17-27
RV wall thickness (mm) 341 1-5 D2: 35mm
RVOT EDA (cm?)
Men 17 + 35 10-24 D3: 83mm
Women 14 + 3 8-20
RV EDA indexed to BSA (cm’/m?) Thén h thét phél - 5mm
Men 88+ 19 5-126
Women 80+ 175  45-115
RV ESA (cm?)
Men + 3-15
Women + -1
RV ESA indexed to BSA (cm’/m?)
Men 47 +135  20-74
Women 40+ 1.2 1.6—6.4
RV EDV indexed to BSA (mUmz)
Men 61+ 13 35-87
RVV:;::ZEKE dto BSA (mLim?) PE10S e Lang_ et al. European_ Heart Journal —
Men 27 + 85 10—44 Cardiovascular Imaging 2015; 16: 233-271
Women 2247 8-36
hinh
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1. Panh Gia Chirc Ning



3.1. TAPSE va S6ng S’

Echocardiographic imaging

Recommended methods

Advantages

Limitations

RV longitudinal systolic function
TAPSE

| TAPSE =20 mm | *

T e ‘N&J»" '-x;%,f'v

o\

Pulsed tissue Doppler S wave

'\N/\ "'M\/’\/

IVCT IVCT
EI

e Tricuspid annular

longitudinal excursion by
M-mode (mm), measured
between end-diastole and
peak systole

Proper alignment of
M-mode cursor with the
direction of RV
longitudinal excursion
should be achieved from
the apical approach.

Peak systolic velocity of
tricuspid annulus by
pulsed-wave DTl (cm/sec),
obtained from the apical
approach, in the view that
achieves parallel alignment
of Doppler beam with RV
free wall longitudinal
excursion

e Established
prognostic value

¢ Validated against
radionuclide EF

e Easy to perform

¢ Reproducible

¢ Validated against
radionuclide EF

e Established
prognostic value

¢ Angle dependency

e Partially representative of

RV global function*®

Angle dependent

Not fully representative of
RV global function,
particularly after
thoracotomy, pulmonary
thromboendarterectomy
or heart transplantation

Lang et al. European Heart Journal — Cardiovascular Imaging 2015; 16: 233-271



3.2. Phan suat thay doi dién tich that phai

Echocardiographic imaging Recommended methods Advantages Limitations

RV FAC in RV-focused apical g Established ¢ Neglects the contribution
four-chamber view: prognostic value of RV outflow tract to
RV FAC (%) = 100 x (EDA Reflects both overall systolic function
— ESA)/EDA longitudinal and e Only fair inter-observer
radial components reproducibility
of RV contraction
e Correlates withRV
EF by CMR

FAC: Fractional Area Change

RV global systolic function
FAC

End-diastolic area (EDA) End-systolic area (ESA)
,y Ay

EF Fractional RV volume change ¢ Includes RV * Dependent on adequate
by 3D TTE: outflow tract image quality
RV EF (%) = 100 x (EDV — contribution to ¢ Load dependency
ESV)/EDV overall function e Requires offline analysis
e Correlates with RV and experience
EF by CMR e Prognostic value not
established

Lang et al. European Heart Journal — Cardiovascular Imaging 2015; 16: 233-271



3.4. Chi so Tei
(MPI: Myocardial Performance Index)

MPI=2a=b
b Tricuspid
(ICT + IRT) regurgitation
= ET flow

Tricuspid
inflow

Tricuspid
inflow

Ti 1& gitra tong thoi
glan co va gian
dang tich v&i thoi
gian tdng mau

Pulmonary
- outflow

(Haddad et al. Circulation. 2008;117;1436-1448 )



3.4. Chi so6 Tei (MP1)

Echocardiographic imaging

Recommended methods Advantages

Limitations

RV global function
Pulsed Doppler RIMP

2\
™
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ET=333ms
A

Aabh kA

w t[
TCO

Tissue Doppler RIMP

e |
DTI RIMP = 0.37
[1_Time 402 md
ET

TCO=420ms

RIMP = (TCO-ET)/ET = (420-333)/333 = 0.26

RIMP (Tei index) by pulsed e Prognostic value

Doppler:
RIMP = (TCO — ET)/ET

e |ess affected by
heart rate

RIMP by tissue Doppler: e Less affected by
RIMP = (IVRT + IVCT)/ heart rate
ET = (TCO — ET)/ET e Single-beat

recording with no

need for R-R

interval matching

e Requires matching for R-R
intervals when
measurements are
performed on separate
recordings

e Unreliable when RA
pressure is elevated

e Unreliable when RA
pressure is elevated

Lang et al. European Heart Journal —
Cardiovascular Imaging 2015; 16: 233-271



Peak Systolic Strain

35 )

Lang et al. European Heart Journal — Cardiovascular Imaging 2015; 16: 233-271



3.6. Gia tri binh thwong chirc nang TP

Table 10 Normal values for parameters of RV function

Parameter Mean + SD Abnormality threshold
TAPSE (mm) 24 4+ 35 <17

Pulsed Doppler S wave (cm/sec) 141+ 23 <95

Color Doppler S wave (cm/sec) 97+ 185 <6.0

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

RV free wall 2D strain’ (%) —29 + 45 > —120 (<20 in magnitude with the negative sign)
RV 3D EF (%) 58 + 65 <45

Pulsed Doppler MPI 0.26 + 0.085 >0.43

Tissue Doppler MPI 0.38 + 0.08 =>0.54

E wave deceleration time (msec) 180 + 31 <119 or =242

E/A 14+ 03 <08 or =20

e'fa’ 1.18 + 0.33 <0.52

e’ 14.0 + 3.1 <78

Ele’ 40+10 >6.0

Lang et al. European Heart Journal — Cardiovascular Imaging 2015; 16: 233-271



Tom luwoc
That phai cé hinh thai va chirc nang quan trong va
khac biét so v&i that trai.
Siéu &m dong vai trd quan trong hang dau. (MRI
dong vai trd quyét dinh).
Can phai tich hop danh gia hinh thai va ch&c nang
that phai vao trong 1am sang.
Twong lai: strain that phai, sieu am 3D that phai sé
lam tang vai trd cla siéu am tim trong that phai.
Can c6 kién thirc co ban vé sinh Iy bénh cla suy
that phai trong hoi strc va tim mach.



CME That Phai ngay 14.08.2019

‘Pae tae y khea lien tuc chuyén dé
THAT PHAI TRONG THUC HANH
TIM MACH VA HOI SUC

@ 13:10-17:25, ngay 14/8/2019
2laNnC ona 3B (Lau 3 -K
2

& Bao caovién

PGS TS BS. Lé Minh Khoi
Trudng Bon vi Hinh anh Tim mach
Bénh vién Dai hoc Y Dugc TPHCM

BS CKIl. Nguyén Thanh Hién
Khoa N6i Tim mach, Trung tam Tim mach
Bénh vién Dai hoc Y Dugc TPHCM

ThS BS. Nguyén Thi Thu Trang
Khoa Phau thuét Tim mach, Trung tam Tim mach
Bénh vién Pai hoc Y Dugc TPHCM

ThS BS. Phan Vi Anh Minh
Khoa Hai stc tich cuc
Bénh vién Pai hoc Y Dugc TPHCM

Cung cap cho hoc vién nhimng kién thic co ban ciing nhu cap nhat nang cao vé vai
tro clia that phai trong linh vuc tim mach va héi stic

Béc si va Biéu dudng chuyén nganh Héi stic, Bac si chuyén khoa Nhi, Tim mach Nhi,
N&i tim mach, Phau thuat Tim mach, Gay mé Hoi stic va nhan vién y té cé quan tam

™ Quyén lgi danh cho ngudi tham du

Bugc nhan gidy chitng nhan CME do Dai hoc Y Dugc TPHCM cép

© Phi cip gidy chiing nhan CME

300.000 VND/hoc vién

UCST 2019

09-17/08

13:10-13:30

13:30-14:15

14:15-14:45

14:45 - 15:15

15:15-15:30

15:30-16:15

16:15-16:25

16:25-17:10

17:10-17:25

Giang duong 3B
Chuong trinh

Tiép nhan dang ky

Gidi phau, sinh ly va cac phuong phap danh gia
chic nang that phai

PGS TS BS. Lé Minh Khoi

Suy that phai & bénh nhan mac bénh tim mach va
sau phau thuat tim
ThS BS. Nguyén Thi Thu Trang

Cap nhat chién lugc diéu tri suy that phai cap
BS CKIl. Nguyén Thanh Hién

Giai lao

That phéi & bénh nhan ARDS
ThS BS. Phan Vi Anh Minh

Gidi thiéu ctia cong ty Siemens Healthineer Viét Nam

Sinh ly that phai han ché
PGS TS BS. Lé Minh Khéi

6L0Z/8/vL

Thao luén va B mac
PGS TS BS. Lé Minh Khoi

UCST 2019

09-17/08




