Panh gid phan suit tong mau that trai
bang siéu am tim tai givdng

How To
Measure LV
Ejection Fraction

Bénh nhan bi Suy tim tdm thu con dugc goi 13 “Suy tim cé Phan suat tbng mau giam
(HFFEF)” thuong bidu hién bing kho thd, kho thd khi ndm, khé thd kich phat v& dém
(PND), khé th® khi gang sic, nhip tim khéng déu va phu chi trén va chi dudi. Tinh
trang nay thuong di kém véi phi phoi do tim véi biéu hién |a cac duong B-lines trén

siéuam.

M6t trong nhitng phuong phap phé bién nhat dé danh gia chirc ndng tdm thu cla
nhitng bénh nhan nay la do Phan suit tbng mau that trai (LVEF) .

Trong bai viét nay, ching t6i s& chi cho ban nhitng phuong phéap dinh luong va dinh
tinh phd bién nhat dé danh gia Phan suit tdng mau that trai (LVEF) bang cach s dung
Siéu &m POCUS tai givong.

Pay la mét phuong phdp dé dang va dang tin cay dé danh gia chirc ndng tdm thu that
trai 3 nhi*tng bénh nhan cé triéu chitng tir dau nguc, kho thd, viém co tim dén nhitng
bénh nhan bi tut huyét ap dot ngbt.
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Dinh nghia phan suit tbng mau thét trai (LVEF)

Phan suat tbng mau (EF: Ejection Fraction) la ty 1& phan trdm mau duoc bom ra khai
that trai trong mdi 14n co bép (so vdi toan bd luong mau chira trong that trai vao cudi
thi tdm truong). Nhiéu yéu t6 cé thé dnh hudng dén phan suat tdng mau bao gdm tién
tai, hau tai va kha ndng co bdp cla co tim. EF binh thudng dao dong tir 55-69% va
duoc tinh theo cdng thirc sau:

EF (%) = SV/EDV x 100

e Trong do: SV: thé tich nhat bop (ml); EDV: thé tich cubi tdm truwong that trai
(ml).

Phdn suét tbng mdu (EF) vé co bén la ty 1é phén trdm cla lvong mdu ma tém thét trdi
téng ra trong méi lan co bop. Vi du, phdn sudt téng mdu 60% nghia I 60% tong luong
mdu trong tém that trdi duoc tong ra trong mébi nhdt bép tém thu.

Tang dong Binh Gidmnhe Gidmvia  Gidm nang

thuong
Phan suét téng > 70% 55-69% = 45-54%  30-44% <30%
mau (LVEF)

Luu v, phan sudt tbng mau trén 1am sang hién tai thudng dwoc phan dd nhu sau:
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Tang dong Binh Gidam nhe Giam Giam nang

thuong
Phan suit tong > 70% 50-69%  40-49%  30-39% < 30%
mau (LVEF)

Po phan suat tdng mau that tréi trén siéu am tim cé thé thuc hién theo phuong phap:
Dinh tinh hoac Dinh lvong.

Giai phau va cac mat cit siéu am tim

Cac mat c3t phd bién nhat duoc st dung dé danh gid phan suit tbng mau that trai 13
mat c3t truc dai canh Gc (PSLA), truc ngdn canh (tc ngang mirc co nhd (PSSA - Mid-
papillary level) va mat cat 4 budng dinh (A4C). M&t cat dudi sudn cling cd thé duoc
thuc hién. Dé biét cach siéu 4m cac mat cat nay, hay doc lai bai "Siéu 4m tim cd trong
diém tai givong".

Dudi day la phan tém tat ngan gon vé cac mat cat siéu am tim nay.
M3t cdt truc dai canh tc (PSLA)

Tim ndm theo hudng xién, v&i tdm that trai & phia sau hon so vdi that phai. M3t cit
truc dai canh ¢rc (PSLA) duoc dung dé danh gid phan suat tbng mau that trai si dung
phép do phan suit co rut (Fractional shortening) va EPSS (E-point septal separation).
Trén mat cat nay, that trdi nam bén dudi that phai.
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Minh hoa mé&t cét truc dai canh c RV: that phai, LV: that trdi, LA: nhi trai, DA:
déng mach chl xubng, Mitral Valve: van 2
|4, Aortic Valve: van ddng mach chu,
Pericardium: mang ngoai tim



M4t cét truc ngan canh Gc (PSSA)

M3t cét truc ngan canh (rc gilp danh gid phan suat co rut dién tich (Fractional Area
Shortening). PSSA can duoc lay & ngang mutc co nhd.
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Indicator
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ALpocus 101 -
Papillary Muscles

Mid-Papillary Level

M3t cét truc ngan canh (e di qua co RV: That phai, LV: That trai, Papillary
nhu Muscle: Co nhu

M3t cit 4 budng dinh (A4C)

Phuong phap Simpson si dung méat cdt 4 budng dinh va 2 budng dinh dé danh gia
phan suat tdng mau that trai.

™~

Indicator

Tricuspid Valve

Mt cét 4 budng qua mém (A4C) RV: That phai, LV: That trai, TV: Van 3 13,
MV: Van 2 14, RA: NhY phai, LA: NhT trai

Ddanh gi4 EF bang phuong phap dinh tinh



Panh gid dinh tinh phan suat téng mau (LVEF) cho phép danh gid nhanh chic niang
tdm thu that trdi, dic biét |a khi thoi gian han ché. Dé danh gia dinh tinh LVEF, hay
quan sat ca su chuyén déng cla thanh that trai va |14 trudc cla van 2 3.

Diéu dang ngac nhién 13 viéc s dung POCUS dé danh gia dinh tinh LVEF c6 su tuong
quan kha tbt vdi siéu &m tim chinh thirc, va day 1a phuong phdp ma ching t6i thuong
lam trong thuc hanh 1am sang hang ngay.

Dudi day 13 2 diéu quan trong nhit dé danh gia LVEF bdng phuong phap dinh tinh:

1. Quan sat sy van dong cla thanh that trai tot nhu thé nao. Cac thanh that trai
cd tién lai gan nhau trong thi tdm thu hay khéng?

2. Quan sat su van dong cla 4 trudc van 2 1a: N6 cé di ddng dén gan vach lién
that trong thi tdm truwong hay khong?

Néu thanh that trai van dong tbt, va tién gan nhau trong thi tdm thu kém vdi 13 trudc
van 2 & gdn cham vao véch lién that trong thi tdm truong, thi bénh nhan cé thé co
phan suat tbng mau binh thudng.

Nguoc lai, néu cac thanh that trai di ddong kém trong thi tdm thu va 13 tredce van 2 13
hau nhu khong chuyén ddng trong thi tdm truong, thi bénh nhan cé thé cé phan suat
tdng mau thap.

Céc budc danh gia phan suét tbng mau that trai bing phuong phap dinh tinh nhu sau:

B4t ky mat cat nao cling cé thé duoc st dung dé danh gid dinh tinh phan suat tong
mau, nhung hai mat cdt duoc s dung phd bién nhat 1a mat cat truc dai canh tc va
mat ct truc ngan canh Uec.

o Siéu 4m mat cit truc dai
canh trc (PSLA).

« Quan sat cac thanh cua that
trai, ching co co lai déu nhau
hay khéng, co lai nhiéu hay
it?

e Quan sat su van dong cua la
trudc van 2 14, nd co di
chuyén lai gan vach lién that
hay khéng? N6 di chuyén

cang gan vach lién that, chic



nang tdm thu that trai cang M3t cat PSLA - RV: that phai, LV: that trai, LA:
tot. nht trai, Mitral Valve: van 2 14, Aortic Valve:
van dong mach chu, DA: dong mach chu

xubng, Pericardium: mang ngoai tim

o SiBu Am mat cit truc ngin
canh rc (PSSA) ngang murc co
nha.

e Quan sat su chuyén déng cla
thanh co that trai, xem cac
thanh co that tradi co co lai
déu nhau khéng? Va co lai
nhiéu hay it?

« Dé& hd tro viéc danh gid nay,

ban c6 thé dat ngdn tay vao
gilta trung tdm that trai va
quan sat cach cac thanh tdm  pSSA - RV: that phai, LV: that tréi, Papillary
that co lai, cach nay giup dé Muscle: ca nhu

nhan biét nhitng vung ting

dong/gidm dong rd hon.

Dudi day la nhitng vi du vé nhitng bénh nhan cé mic d6 EF khac nhau, tir ting dong
cho dén gidm nang:

Tim tang dong (Hyperdynamic Ejection EF binh thuvong (EF 55-69%)
Fraction) (EF > 70%)



EF gidm nhe (45-54%) EF giam vira (30-44%) EF giam nang (< 30%)

Meo POCUS 101: Phuong phdp dinh tinh cé thé wdc dodn thép so vdi EF thuc té
(Sievers va CS, 2005). Phurong phdp nay hoan toan phu thudc vao tinh chu quan cua
nguoi thuc hién, nhung ban thuc hanh cang nhiéu thi ban sé udc dodn cang chinh xdc
hon. Chung téi dé xudt rdng khi ban mdi bdt dau hoc vé POCUS, héy so sdnh phdn sudt
téng mdu wdc dodn cla ban vdi két qud cua siéu édm tim chinh thire. Theo thoi gian,
ban sé thdy minh bdt dau tuong quan khd tét. Chung téi nhén thdy viéc thuc hién diéu
nay khodng 10-15 lan dbi vdi ngudi mdi hoc sé giup ho cé nhdn dinh thuc su tot vé
viéc udc tinh LVEF dinh tinh.

Déanh gia EF bang phuong phap dinh luong

Cé nhiéu phuong phap dé danh giad dinh luong LV EF. Chung ta s& lan luot xem xét
nhitng k§ thuat tir don gian nhat cho dén nang cao nhat.

Lwu y cua bién tép vién: Tat cé nhitng phuong phdp nay déu khéng hodn toan can
thiét, va trong phan I6n thoi gian, cdc chuyén gia POCUS ciing st dung phuong phdp
dinh tinh dé ddnh gid EF. Viéc ddnh gid dinh lwong khéng phdi lic ndo ciing tét hon vi
chi can ban ddt dau do "léch gdc” hodc mdt cdt sai, né cé thé dan dén cdc gid tri sai
léch ddng ké. Hdy ddm bdo hiéu ré tirng kj thudt va nhing han ché cia nd trudc khi
dp dung vao thuc hanh Idm sang cua riéng ban.

EPSS (E-Point Septal Separation)

EPSS |13 khodng céch gilta 14 trudc clia van 2 13 va vach lién that khi van 2 1d md ra t6i
da trong giai doan d6 day sdm cla tam truong. EPSS cang I8n thi EF cang thap. N6
twong duong vdi viéc quan sat su di dong cla 1a trude van 2 13 trong phuong phap
dinh tinh.



1. Budc quan trong nhat dé cé
duoc EPSS la thu duwgc mat S ——
cdt truc dai canh e tot va [EE i
thdy duoc that trdi nam
theo chiéu ngang.

2. Kich hoat M-mode, dat
"cursor line" vao dinh cua I3
trudc van 2 14 dé danh gia
su di chuyén cla nd vé phia
vach lién thét.

3. Trong ché d6 M-mode, do Hinh anh minh hoa cach do EPSS trén M-
khodng céch gilta séng E clia  mode. O ngudi binh thuwong, 14 trude van 2 13
van 2 14 (tugng trung cho  gan nhu cham vao véch lién that tai dinh cla

Postefigitral valve

qud trinh d6 day thu dong song E.
cla tdm nhi trai) dén vach

lién that. Pay chinh 13 gid tri

EPSS.

Dudi day la video hudng dan céch do EPSS:

Step 4
Activate



https://www.youtube.com/embed/s4suV5lDB5g?feature=oembed

Theo di liéu tir MRI tim, EPSS < 8mm (mdt sé tac gia chon méc binh thudng la EPSS <
7mm) duoc coi la cod LVEF binh thuong, 8-18mm la EF gidam nhe/trung binh va > 18mm
la EF gidm nang (Elagha 2012).

Theo ASE 2015, EPSS < 7: LVEF binh thudng, con EPSS > 10: nghi ngd EF < 40%.

Theo cudn sach Manual of Emergency and Critical Care Ultrasound 2":

EPSS Uéc lugng EF (%) Chirc néng that trai
<7 mm >50 % Binh thuong
7-10 mm 40-50 % Gidm nhe
10-15 mm 30-40% Giam vUra
>15mm <30% Gidm nang

Sau khi cé dugc EPSS, ban c6 thé udc tinh LVEF dua vao cdng thirc:
LVEF = 75.5 — (2.5 x EPSS)

Han ché&: EPSS s& bi anh hudng bai cac bénh Iy tac dong dén chirc ndng cla van 2 13 (vi
du: hep van 2 13, h& van 2 13, phdu thuét van 2 13, voi hda |4 van)

Phan suit co rat (Fractional Shortening)

Phan suat co rut (FS) 1 phép do & ché d6 M-mode, do phan trdm su thay ddi gilta
duong kinh cubi tdm truong that trai (LVEDD) va dudng kinh cudi tdm thu that trai
(LVESD). Cobng thirc tinh nhu sau:

FS (%) = (LVEDD-LVESD)/LVEDD

Luu y: mot s& may siéu am cé thé goi LVED 13 LVID hay dudng kinh trong cla tAm that
trai.



1. Siéu 4m mat cat truc dai canh
uc.

2. Kich  hoat M-mode, dat
"cursor line" vao chinh gilra

Interventricular septum

tdm that trdi, chu y khéng

cham vao van 2 13 va co nhu.
3. Tam durng hinh anh M-mode.
4. Do LVEDD (dudng kinh 1dn

nhat) va LVESD (dudng kinh ,
nho nhat). \4“’ A_\

5. May siéu am sé cho két qua LV posterior wall . —
EF dua vao cong thirc da tich
hop san trén mdy.

Hinh anh minh hoa cach do FS. Ghi chu:
LVEDD: dudng kinh cudi tam truong that
trai, LVESD: duwong kinh cudi tdm thu that

trai, Interventricular septum: vach lién thét,
LV posterior wall: thanh sau that trai.

Dudi day 1a video hudng dan tirng budc vé cach thuc hién do FS

Estimating
EF using

Fractional Shortening

Can luu y rang, FS khéng dai dién cho EF vi day 1a mot phép do khodng cach, chi
khéng phai do thé tich.


https://www.youtube.com/embed/ERGxpZ4qdYI?feature=oembed

Dudi day la bang tham khao su twong quan gitta EF va FS:

Nam (FS) N (FS)

EF binh thuong 25-43% 27-45%
EF gidm nhe 20-24% 33-36%
EF gidm vira 15-19% 17-21%
EF gidm nang <14% <16%

May man thay, ban s& khdng phai nh& hét nhitng con sb phirc tap nay vi may siéu am
s& ty dong tinh toan EF bang cach quy doi dudng kinh cudi tdm truwong va dudng kinh
cudi tdm thu thanh thé tich cudi tdm truong (Vd) va thé tich cudi tadm thu (Vs) dua vao
phuong trinh Teicholz:

Vd =[7/(2.4 + LVEDD)] x LVEDD*3
Vs =[7/(2.4 + LVESD)] x LVESD*3
LVEF = (vd —Vs)/ Vd

Han ché: Bé thu duac su bién thién dudng kinh chinh xac nhat, "cursor line" phai cat
vuong goc vai tam that trai. Diéu nay cé thé duoc dam bao bdi chat lvong hinh anh toi
wu hodc bang cach s dung may siéu am do duwoc M-mode gidi phau (anatomic M-
mode). Nhi*tng han ché khéc cla do FS 1a rbi loan nhip tim, lam cho cubi ky tdm truong
va cubi ky tdm thu khéng duaoc phan dinh rd rang, khién cho phép tinh nay trd nén
khé khdn. Tinh trang rbi loan van ddng ving cling dnh hudng dén su chinh xac cla
phép tinh nay, vi dudng kinh that trai khéng con that suv dai dién cho kich thudc tam
that.

Phan suit thay déi dién tich (Fractional Area Change)

Phan suat thay déi dién tich 1a phan trdm su thay ddi clia dién tich tdm that trai vao
cudi ky tdm thu (LVESA) va cubdi ky tam truong (LVEDA) trén mat cat truc ngén canh (e
(PSSA). Gia tri binh thuong la khoang 35-65%.

FAC (%) = (LVEDA-LVESA)/LVEDA



1. Siéu &m mét cat truc ngan canh Fractional Area of Change (FAC)
trc (PSSA) ngang murc co nhd.

2. Do dién tich that trai vao cudi ky
tam truong (dién tich 1én nhét) - @
LVEDA.
3. Do dién tich that trai vao cudi ky _ Systole
R A > P 2 Diastole (Min Area)
tam thu (dién tich nho nhat) dé (Max Area)

xac dinh LVESA.
4. Ap dung cong thirc dé tinh FAC.

FAC (%) = (LVEDA-LVESA)/LVEDA x 100

)
A%ocus 101

Hinh anh minh hoa cach do FAC

e ©

+LVAs (A/L) 4.46 am2

+LVAd (A/L) 10.4cm2

Dién tich tdm that trai cudi ky tam Dién tich tdm that trai cudi ky tdm thu
trwvong (LVEDA) (LVESA)

Dudi day la bang tham khdo vé méi twong quan gitta FAC va EF:

60% 75%
50% 66%
40% 54%
30% 42%
20% 29%
10% 15%

Bang duac diéu chinh tir e-echocardiography.com

Han ché: R6i loan van d6ng vung s& gay sai léch k&t qua do va cé thé dan dén danh gia
qua cao hodc qua thip chirc ndng tdm thu that tréi.

Phuong phap Simpson (2 binh dién - Biplane)


https://e-echocardiography.com/page/page.php?UID=175615601

Phuong phdp Simpson tinh todn phan suat tdng mau tir toan bd thé tich tam that tréi
trong ky tam thu va tam truong (day cling chinh la dinh nghta cia EF). Do d6, day la
phuong phdp do EF tt nhat, nhung thuc hién kho, ton thoi gian va 1a k§ thuat phu
thudc nhiéu nhat vao ngudi thuc hién siéu am.

Khéng cé cdng thirc ddc biét nao trong phuong phdp Simpson vi né thuc su do thé
tich:

EF (%) = (LVEDV-LVESV)/LVEDV x 100

Phan sudt tbng  >70% 55 -69% 45-54%  30-44% <30%
mau (EF)

Ly y, phan d6 phan suat tdng mau trén 1am sang hién tai nhu sau:

Phan sujt téng >70% 50-69%  40-49%  30-39% <30%
mau (EF)

Phuong phédp Simpson doi hdi do nhiéu lan dé tdng d6 chinh xac, s&* dung mat cat 4
budng dinh va 2 budng dinh trong c3 thi tdm thu va tdm truong. Dudi day |a video
hudng dan thuc hién phuong phap Simpson:



https://www.youtube.com/embed/Gf2ElPncNMM?feature=oembed

Han ché&: M3c du day la phuong phap do EF chinh xac nhat, nhung su chinh xac cla
phép do phu thudc rat nhiéu vao chat lvong hinh dnh siéu &m. Can than vdi hién

tuong co rat, vi né s& lam thay déi két qua tinh todn cla ban. Ngoai ra, roi loan nhip va

rbi loan van ddng vung cé thé s& gay khd khan trong viéc xac dinh cubi thi tdm thu hay

cudi thi tdm truong.

Cudi cung, mdt trong nhitng khé khdn 16n nhat cda phuong phap Simpson chinh 13

phai tracing chinh xac néi tAm mac ma khéng bao gdm cac ciu tric khac nhu co nhd.

Dudi day |a video tuyét voi mé ta cach thuc hién diéu nay:
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