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GIA TRI DU BAO BIEN CO TIM MACH CHINH CUA SUC CANG NHI TRAI
O BENH NHAN NHOI MAU CO TIM CAP PUQC CAN THIEP
PONG MACH VANH QUA DA

Lé Thi Ngoc Han', Trin Pirc Hung', Lwong Cong Thirc'”
Tém tit
Muc tiéu: Danh gia gia tri cua stc cing nhi trai (NT) trong du béo bién cb tim
mach chinh (major adverse cardiac event - MACE) & bénh nhan (BN) nhdi mau
co tim (NMCT) c4p duoc can thiép dong mach vanh (PMV) qua da. Phuwong phdp
nghién ciru: Nghién ciru tién ctru, theo ddi doc trén 120 BN NMCT cap dugc can
thiép DMV qua da. Siéu 4m tim danh gid sirc cing NT trong vong 24 gid dau sau
nhap vién. BN duoc theo ddi 12 thang, ghi nhan MACE. Két qua: Suc cang du trix
(LAST), strc cang dan mau (LAScd), sirc cang nhi co (LASct) thip hon ¢ nhom c6
MACE so véi nhom khong c6 MACE. LASr (HR 0,94, [95%CI: 0,90 - 0,99],
p =0,038) va LAScd (HR 0,89, [95%CI: 0,81 - 0,99], p = 0,032) 13 nhiing yéu t6
du bao doc lap MACE ¢ BN NMCT cép. LASr (AUC = 0,697) va LAScd
(AUC = 0,705) c6 gia tri du bao MACE tbt hon phén suét tong méu cta that trai
(left ventricular ejection fraction - LVEF) véi AUC = 0,674. Ngudng t6i uu cia
LASr1a 21,1%, LAScd 1a 12,2% va LASct 1a 8,7%, phan biét nhom nguy co cao
va nhom nguy co thap d6i véi MACE. Két Iudn: Stc cang NT 1a yéu t6 dy béo doc
1ap MACE ¢ BN NMCT cap. LASr va LAScd ¢6 gié tri du bao MACE t6t hon LVEF.
Tir khoa: Nhoi mau co tim cdp; Strc cing nhi trai; Gid trj tién luong; Bién ¢
tim mach chinh.

PREDICTIVE VALUE OF LEFT ATRIAL STRAIN FOR
MAJOR ADVERSE CARDIAC EVENT IN PATIENTS WITH
ACUTE MYOCARDIAL INFARCTION UNDERGOING
PERCUTANEOUS CORONARY INTERVENTION

Abstract

Objectives: To evaluate the value of left atrial (LA) strain in predicting major
adverse cardiac event (MACE) in patients with acute myocardial infarction (AMI)
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undergoing percutaneous coronary intervention (PCI). Methods: A prospective,
longitudinal study was conducted on 120 patients with AMI undergoing PCI.
Speckle tracking echocardiography (STE) with LA strain measurements was
performed within 24 hours of admission. Patients were followed for 12 months,
with MACE recorded. Results: Left atrial strain reservoir (LASr), left atrial strain
conduit (LAScd), and left atrial strain contraction (LASct) in the group with
MACE were significantly lower than those in the group without MACE.
Multivariate Cox regression analysis showed that LASr (HR 0.94, [95%CI: 0.90 -
0.99], p = 0.038) and LAScd (HR 0.89, [95%CI: 0.81 - 0.99], p = 0.032) were
independent predictors of MACE in patients with AMI. LASr (AUC = 0.697) and
LAScd with AUC = 0.705 had better predictive value for MACE than left
ventricular ejection fraction (LVEF) (AUC = 0.674). The optimal cut-off values of
LASr were 21.1%, LAScd was 12.2%, and LASct was 8.7% to differentiate the
high-risk and low-risk groups for MACE. Conclusion: LA strain is an independent
predictor of MACE in patients with AMI. LASr and LAScd have better predictive
value for MACE than LVEF.

Keywords: Acute myocardial infarction; Left atrial strain; Prognostic value;
Major adverse cardiac event.

PAT VAN PE

Nhi trai dong vai tro dac biét quan
trong trong viéc dam bao thyc hién
dung chirc ning cua that trai (TT), dong
gop t6i ¥ cung lwong tim va 1a mot dau
4n sinh hoc quan trong cua bénh tim
mach. O BN NMCT, cac thong s6 chic
niang NT da dugc ching minh 1a yéu t6
du bao doc lap Ve tur vong do moi
nguyén nhan, tdi NMCT va nhép vién
do suy tim. Gan ddy phén tich stc cing
NT béng siéu am (SA) danh dau mé co
tim da duoc s dung dé danh gia chuc
nang NT. Suc cang NT cho phép danh
gi4 ddy du ba chirc nang cua NT bao gdm
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chtrc nang dy trit NT (trong thi tam thu),
chirc ning dan mau va co bop (trong thi
tam truong). Mot s6 nghién ciru trén thé
gidi cho thay strc cang NT 1a yéu t6 du
bao doc lap cac bién ¢b tim mach chinh
(tr vong do moi nguyén nhan, nhip
vién do suy tim, tai NMCT, dot quy
ndo) & BN NMCT céap. O Viét Nam,
chua c6 nghién ctru nao vé strc cang NT
& BN NMCT sau can thi¢p PMV qua
da. Vi vay, chung t6i tién hanh nghién
ctru ndy nhim muc tiéu: Pdnh gid gid
tri cia sike cang NT bang SA danh dau
mo co tim trong duw bao MACE ¢ BN
NMCT cép dwoc can thiép PMV qua da.
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POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

Goém 120 BN NMCT cép duogc can
thiép DMV qua da diéu tri tai Trung tam
Tim mach, Bénh vién Quan y 103 tu
thang 8/2021 - 12/2024.

* Tiéu chudn lywa chon: BN duoc
chan doan NMCT cép theo DPinh nghia
Toan cau lan thir IV (2018) va dong ¥
tham gia nghién ciru. NMCT 1la tinh
trang ton thuong co tim cip voi bang
chtng 1am sang cta thiéu mau co tim
cuc bo cép va sy tang va/hodc giam
Troponin voi it nhat mot gia trj trén
bach phan vi thr 99, kém theo it nhat
mot trong cac yéu td sau: Triéu ching
co nang cua thiéu mau co tim cuc bd
(dau thét nguc); thay doi dién tam do
kiéu thiéu mau cuc bo méi; co song Q
bénh 1y; c6 bang ching hinh anh mai
clia co tim mat chirc ning séng hoic rbi
loan van dong vung trong bénh canh
phu hop véi thiéu mau cuc bd; ¢ huyét
khdi dong mach vanh khi chyp bMV
hodc khi kham nghiém tr thi.

* Tiéu chudn loai trir: BN c6 rung
nhi, bléc nhi that do I tré 1én, bénh co
tim, bénh tim bam sinh, hep hodc hd van
tim vira - ning; BN khong dong ¥ tham
gia nghién ctru.

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ctru
tién curu, theo ddi doc.

* Co'mau: 120 BN NMCT cap. Chon
mau thuén tién.

* Cong cu nghién curu va ky thudt thu
thdp thong tin:

Bénh nhan duoc khai thac bénh stur,
kham lam sang, lam xét nghiém enzyme
tim, dién tim, SA tim danh gia suc cang
NT trong vong 24 gio dau sau nhap
vién, diéu tri thudc theo phac do, chup
va can thi¢p PMV. BN duoc theo doi 12
thang tai cac 1an kham dinh ky, ghi nhin
cac MACE (tr vong do moi nguyén
nhan, nhap vién do suy tim, tai NMCT,
tai hep MV, béc ciu ndi chu vanh, dot
quy nao).

Siéu am d4nh diu mé co tim 2D danh
gia strc cang NT: Cac thong sb strc cing
NT gém LASr, LAScd, LASct dugc xac
dinh ty dong b'ﬁlng phﬁn mém “LA
strain” ctia may SA tim Philips EPIQ7
sau khi bac sy danh diu 3 diém (2 diém
& hai bén vong van hai 14, 1 diém & tran
NT) trén mat cat 4 budng tir mom tim
dé thu dugc dudng vién ndi mac NT.

* Xir Iy 56 liéu: Str dung phan mém
SPSS 22.0; p < 0,05 c¢6 ¥ nghia théng ké.

3. Dao dirc nghién ciru

Nghién ctru dugc thuc hién theo
ding quy dinh cua Bénh vién Quan y
103. S liéu duoc Bénh vién Quan y
103 cho phép st dung va cong bd.
Nhém tac gia cam két khong co xung
dot loi ich trong nghién cuu.
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KET QUA NGHIEN CUU
Bang 1. Dic diém chung cia BN NMCT.

L Tat ca BN Co6 MACE  Khéng MACE \
Chi so

(n = 120) (n =122) (n = 98) P
Tudi 66,5 + 10,2 67,2+ 12,5 66,3 +9,7 > 0,05
Nam gi6i, n (%) 92 (76,7) 15 (68,2) 77 (78,6) > 0,05
Dai thdo duong,

29 (24,2) 11 (50) 18 (18,4) 0,002
n (%)
NMCT c6 ST

o 101 (84,2) 22 (100) 79 (80,6) 0,022

chénh Ién, n (%)
Killip > 2, n (%) 8 (6,6) 4 (18,2) 4 (4,1) 0,037
Diém TIMI 42+1,9 52+1,6 41+1,9 0,005

("p: so sanh 2 nhém cé6 MACE va khong MACE)
Nhom c6 MACE c6 ty 1€ dai thao duong, NMCT c6 ST chénh 1én, Killip > 2,
diém nguy co TIMI cao hon so v6i nhom khéng MACE.

Bang 2. Dic diém strc cing NT & BN NMCT.

TitcaBN  C6 MACE Khéng MACE

Chiso (n = 120) (n =22) (n = 98) P
LAST (%) 289+164  20,1+9.4 309+ 17 <0,001
LAScd (%) 142+8.7 9246 153489 <0,001
LASct (%) 14910  109+81  159+102 0,019

(‘p: so sanh 2 nhém cé6 MACE va khéng MACE)

Stic cang NT thap hon & nhoém c¢6 MACE so v6i nhém khong MACE.

Phén tich hdi quy Cox don bién, sttc cing NT co gia tri tién luong bién cb
tim mach: LASr (HR 0,95, [95%CI: 0,91 - 0,98], p = 0,007), LAScd (HR 0,90,
[95%CI: 0,84 - 0,97], p = 0,005), LASct (HR 0,93, [95%CI: 0,88 - 0,99],
p =0,025).
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Bang 3. Phan tich hdi quy Cox da bién cho LASr va LAScd dé du doan MACE.

Hdi quy Cox da bién Hdi quy Cox da bién
Chi s cho LASr cho LAScd
HR p HR p

Hat thuée 0,210 (0,057 -0,775) 0,019 0,238 (0,066 - 0,853) 0,028
Tansétim 0,995 (0,962 - 1,029) 0,761 0,997 (0,964 - 1,032) 0,872
Killip>2 0,998 (0,234-4,258) 0,997 0,849 (0,189 - 3,808) 0,831
NLR 1,035 (0,977 - 1,095) 024 1,022 (0,964 - 1,084) 0,463
Log Tnl 1,224 (0,676 - 2,218) 0,505 1,299 (0,723 -2,335) 0,382
Log ProBNP 0,674 (0,318 - 1,430) 0,304 0,599 (0,268 - 1,340) 0,212
LV EDV 1,027 (0,961 - 1,097) 0,433 1,018 (0,953 - 1,087) 0,604
LV ESV 0,961 (0,862 - 1,073) 0,482 0,979 (0,879 - 1,091) 0,702

LVEF 0,918 (0,793 - 1,062) 0,249 0,941 (0,818 - 1,082) 0,392
LASr 0,948 (0,902 - 0,997) 0,038
LAScd 0,895 (0,809 - 0,990) 0,032

(LV EDV: T hé tich that trdi cudi tam truong; LV ESV: T hé tich that trdi cudi
tam thu; LVEF: Phdn sudt tong mdu that trdi; NLR: Ty 1é bach cau trung tinh/bach
cau lympho)

Trong phan tich hdi quy Cox da bién chi c6 LASr va LAScd 1a nhitng yéu t6 du
béo doc 1ap cac MACE ¢ BN NMCT cép.

Bang 4. Gia tr1 du bdo MACE cua strc cang NT.

Gia tri LASr LAScd LASct
AUC 0,697 0,705 0,657
95%Cl1 0,587 - 0,807 0,584 - 0,825 0,525 -0,789
p 0,004 0,003 0,022
Gia tri ngudng (%) 21,1 12,2 8,7

Phén tich Kaplan - Meier cho thiy BN NMCT ¢6 LASr < 21,1% c6 ty 1é xuat
hién MACE cao hon so véi BN ¢6 LASr>21,1%; BN NMCT c6 LAScd <12,2%
co ty I¢ xuét hién MACE cao hon so v&i BN ¢6 LAScd > 12,2%:; BN NMCT c¢6
LASct <8,7% co ty 1€ xuat hién MACE hon so v&i BN ¢ LASct > 8,7%.
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Biéu d6 1. Gia tri du bAo MACE ctia LAST.

LASr c6 gia tri du bdo MACE tdt hon LVEE. Thém LASr vao LVEF
(AUC = 0,724) cho thay gia tri tién luong MACE tot hon LASr hoac LVEF don doc.

BAN LUAN

Nghién ctru bao gdm 120 BN NMCT
cap, trong d6 103 BN theo ddi da 12
thang va 17 BN theo ddi duoc it nhat 6
thang. Dén thoi diém két thuc nghién
ctru, MACE gip ¢ 22 BN, chiém ty 1¢
18,3%, tuong ty nghién cliru cua
Iwahashi va CS, Jiang va CS, Leng va
CS, Nayyar va CS [2 - 5].

Nghién ctru cua chung t6i cho thiy
suc cang NT (LASr, LAScd, LASct)
giam ¢ nhém BN NMCT c6 MACE so
v6i nhom khong c6 MACE. Két qua cia
ching t61 twong ty nhu cac nghién ctu
trude day. Tac gia Iwahashi va CS nhan
thiy LASr, LASct thap hon & nhém BN
NMCT c6 MACE so v61 nhom khong
c6 MACE (p <0,0001) [2]. Cac nghién
ctru ctia Tangen va CS (NMCT cép) [9],
Pedersson va CS (hdi ching vanh céap)
[6] cho thdy LASr, LAScd, LASct thap
hon ¢ nhém tir vong sau thoi gian theo
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doi (4,3 nam va 5,7 nam). Nghién cuu
cua Scarlatescu va CS [7], Leng va CS,
Nayyar va CS, Schuster va CS cling cho
thdy strc cing NT thip hon ¢ nhém BN
NMCT c¢6 MACE so voi nhém khong
c6 MACE [4, 5, 8].

Trong tinh trang thiéu mau cuc bd
cap tinh, do cing cua budng TT va ap
luc d6 day TT tang 1én, dan dén ting ap
lyc NT. Do do, chic nang du trit NT
duoc bao ton dé co thé chiu duoc tac
dong cua tang ap luc NT 1a rat quan
trong nham duy tri d6 day TT. Nguoc
lai, NT khong dan hoi va chirc nang du
trit NT giam, lam giam d6 day TT, dan
dén ting nguy co suy tim va tir vong.
Mot s6 nghién ctru trén thé gii cho thiy
stic cang NT 14 yéu t6 du bao két cuc
bat loi sau NMCT cap. Tac gia Antoni
va CS nhan thidy LASr 14 yéu t6 du bao
doc 1ap vé tir vong, taii NMCT va nhap
vién do suy tim (HR 0,94, [95%CT: 0,89
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-0,99], p = 0,02). Ty 1¢& bién cb sau 3
nam la 26% & BN c6 LASr < 19% so
v6i 12% & BN c¢6 LASr > 19% (p =
0,001). Tac gia Chu va CS nhan LASr
< 23.8% la yéu t6 du bao doc lap
MACE 6 BN NMCT vo61 do0 nhay
88,1% va do dac hiéu 65,2% [1]. O BN
NMCT cip, giam thu gidn NT do mat té
bao va ting ap luc d6 day that trai lam
han ché su gian nd cua NT, dan dén
giam d6 day TT cung véi giam co bop
TT do thiéu mau co tim cip tinh, di lam
tang nguy co tai cdu trac TT va cac bién
cb bat loi. Trong nghién ciru cta chung
t6i, phan tich hoi quy Cox don bién cho
thdy ca 3 chi sd strc cing NT déu co gia
tri du bao MACE. Phan tich hdi quy
Cox da bién cho théy, LASr (HR 0,94,
[95%CI: 0,90 - 0,99], p = 0,038) va
LAScd (HR 0,89, [95%CI: 0,81 - 0,99],
p = 0,032) 1a nhitng yéu té du bao doc
1ap MACE & BN NMCT cip. Két qua
cua chung t6i tuong tu nhu Leng va CS,
cac bién lién quan dén MACE 1a LASr
(HR 0,84, [95%CI: 0,77 - 0,91], p <
0,001) va LAScd (HR 0,81, [95%CT:

0,73 - 0,89], p < 0,001) [4]. Tac gia
Nayyar va CS, Scarlatescu va CS nhan
thay LASr va LASct 12 nhitng yéu t6 dy
bao MACE & BN NMCT cp [3, 7].

Nghién ciru ctia ching t6i cho thay
strc cang NT ¢6 kha ning du bao t6t doi
v&1 MACE trong phén tich ROC: LASr
(AUC = 0,697, 95%CI, p = 0,004);
LAScd (AUC = 0,705, 95%CI, p = 0,003)
va LASct (AUC = 0,657, 95%CI,
p = 0,022). Ching t6i nhén thiy strc
cing NT c6 gia tri du bao MACE tét
hon LVEF, cu thé LASr va LAScd cho
thdy dién tich dudi dudng cong 16n hon
LVEF (AUC = 0,674). Thém LASr vao
LVEF (AUC = 0,724) cho thay gia tri
tién lwgng MACE tot hon so véi LASr
hodc LVEF don doc. Pay la phat hién
quan trong bai cho dén nay, LVEF van
1a yéu té du bao nguy co duoc str dung
rong rai nhat dé huéng dan diéu tri suy
tim sau NMCT cép. Két qua cta chung
toi twong ty nhu cic nghién cuu
trude day.

Bang 5. Stic cang NT du bao MACE trong cac nghién ctru.

Tac gia LASTr LAScd LASct LASr + LVEF
Schuster (2019) AUC=0,70 AUC=0,66 AUC=0,64 AUC=0,73
Leng (2020) AUC=0,75 AUC=0,75
Nayyar (2021) AUC=0,76 AUC=0,68 AUC=0,77
Scarlatescu (2023)° AUC=0,89 AUC=0,88 AUC =0,85
Chung t61 (2025) AUC=0,69 AUC=0,71 AUC=0,65 AUC=0,72

(*: Siéu am ddanh ddu mé co tim 3D)
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Chung t6i tim thdy gid tri ngudng tdi
uu cho LASrl1a21,1%, LAScd 14 12,2%
va LASct 1a 8,7% khi phan tich ROC
theo thoi gian. Phan tich Kaplan - Meier
cho thdy BN NMCT c6 LASr < 21,1%
cotyle xuét hién MACE cao hon so BN
c6 LASr > 21,1% (p = 0,001), BN co
LAScd < 12,2% cb ty 1& xuat hién
MACE cao hon so v&i BN c6 LAScd >
12,2% (p = 0,006) va BN c6 LASrct <
8,7% c6 ty 1¢ xuat hién MACE cao hon
so véi BN c6 LASct>8,7% (p=10,001).
Diéu nay 1a do néu ban dau chirc ning
NT béo ton nhiam bu dip cho tinh trang
ting do ctmg budng that trai va ting ap
luc d6 day TT sau NMCT, thi nguy co
xay ra cac két cuc bat loi s& thap hon,
con khi mat co ché bu trir nay do NT

khong dan hoi s& din dén giam d6 day

TT va lam ting nguy co xay ra cac két
cuc bat lgi. Suy chirc ning NT ngoai
mdi lién quan véi tién lugng xau con c6
vai tro quan trong ddi v6i cac phuong
phap diéu tri sau NMCT. Néu cac co
ché bu trir noi sinh da bi can kiét, nhiing
BN nguy co cao (gidam chirc nang NT
mac du LVEF duoc bao tén) nén duoc
diéu tri suy tim sém va tich cuc. Két qua
nghién clru cia ching t61 tuong tu
nghién ctu cua Scarlatescu va CS, gia
tri nguong cho LASr 3D 1a 17,5% (do
nhay 91,7%, do dac hi¢u 86,7%), LASct
3D 1a 10,5% (d6 nhay 75%, do dac hiéu
86,7%) va LAScd 3D 1a 9,05% (d¢
nhay 75%, do dac hiéu 91,7%). LASr
3D <17,5% va LASct 3D <10,5% du
bao tang gap 2 lan cac bién cb bat loi
sau NMCT cép [7].

Bang 6. Ngudng gia tri suc cang NT du bao MACE trong cac nghién ctru.

Tac gia LASr (%) LAScd (%) LASct (%) Cong cu
Schuster (2019) 18,8 10,1 10,3 Tomtec (CMR)
Leng (2020) 22 10 Achieva TX (CMR)
Nayyar (2021) 19,2 9,7 CVI42 (CMR)
Scarlatescu (2023) 17,5 9,05 10,5 GE (4D Auto LAQ)
Tangen (2024)" 16,3 - - GE (EchoPac)
Chung t61 (2025) 21,1 12,2 8,7 Philips (QLAB)

(*: Bao gom ca cac BN NMCT c6 rung nhi)
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Nghién ctru ciia chung toi c6 mot s6
han ché, ¢c& mau tuong ddi nho (120
BN), trong d6 MACE gap ¢ 22 truong
hop. Nghién ctu cia chung t61 khong
c6 nhom xac nhan doc lap (validation
cohort). Tuy nhién, nghién cou da
chung minh gié tri tién luong cua suc
cang NT & BN NMCT cap. Trong twong
lai, can nhimg nghién ciru voi c& mau
16n hon, thoi gian theo doi dai hon va
¢6 nhom xac nhan doc 1ap dé lam rd hon

nira van dé nay.

KET LUAN

Strc cang NT 1a yéu té dy bao doc lap
cac MACE & BN NMCT cép. LAST,
LAScd co6 gia tri du bao bién ¢b tim
mach tot hon LVEF. Stc cing NT c6
thé duoc st dung dé dang va thuan tién
trong thuc hanh 14m sang hang ngay dé
sang loc nhom nguy co cao va theo doi
BN NMCT.
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