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MOI LIEN QUAN CUA SUC CANG NHI TRALI,
TUONG HQP NHI TRAI - THAT TRAI VOI ROI LOAN CHUC NANG
TAM TRUONG THAT TRAI VA NONG PQ NT-PROBNP O BENH NHAN
NHOI MAU CO TIM CAP PUQC CAN THIEP PONG MACH VANH QUA DA

Lé Thi Ngoc Han"", Lwong Céng Thiic', Tran Pirc Hing'

Toém tit

Mouc tiéu: Khao sit strc cang nhi trdi, tvong hop nhi tréi - that trdi bang siéu
4m tim ¢ bénh nhan (BN) nhdi mau co tim (NMCT) cap dugc can thiép dong
mach vanh (PMV) qua da. Phwong phdp nghién ciru: Nghién ciru mo ta cat
ngang, hdi ctru va tién ctru trén 66 BN NMCT cap duoc diéu tri can thiép PMV
qua da. Cdc BN duogc xét nghiém madu, si€éu am tim danh gid strc cang nhi trai,
twrong hop nhi trdi - that trai vao 2 thoi diém: Trong vong 24 gid dau sau khi nhap
vién va 7 ngay sau can thiép DMV qua da. Két qud: Stc cang du trit nhi tréi
(LAST - Left atrial strain reservoir) twong quan nghich vi E/E’ vich lién that
(r=-0,28, p = 0,027), E/E’ thanh bén (r = -0,29, p = 0,022), LAVmax (r = -0,42,
p = 0,024), ndong d6 NT-proBNP (N-terminal pro-brain natriuretic peptide)
(r = -0,44, p = 0,001). Chi s6 twong hop nhi trdi - that trdi (LACI - Left
atrioventricular coupling index) tuong quan thuan voi E/E’ thanh bén (r = 0,43,
p = 0,021), LAVmax (r = 0,77, p < 0,001) va tuong quan nghich v6i LAEF
(r = -0,57, p = 0,001), LASr (r = -0,38, p = 0,037). Két lugn: LASr va LACI
trong quan thudin véi tinh trang suy chirc ning tim truong thit trdi, LAST tuong
quan nghich v6i ndng dd NT-proBNP, LACI tuong quan nghich véi LASr & BN
NMCT cép.
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RELATIONSHIP OF LEFT ATRIAL LONGITUDINAL STRAIN
AND LEFT ATRIOVENTRICULAR COUPLING WITH
LEFT VENTRICULAR DIASTOLIC DYSFUNCTION AND NT-PROBNP
LEVELS IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION
UNDERGOING PERCUTANEOUS CORONARY INTERVENTION

Abstract

Objectives: To investigate left atrial strain and left atrioventricular coupling by
echocardiography in patients with acute myocardial infarction (AMI) undergoing
percutaneous coronary intervention (PCI). Methods: A cross-sectional
descriptive, retrospective and prospective study on 66 patients with AMI treated
with PCI. The patients had blood tests, and echocardiography measured the
parameters of left atrial strain and left atrioventricular coupling at two
timepoints: within 24 hours after admission and 7 days after PCI. Results: Left
atrial reserve strain (LASr) was inversely correlated with E/E' septal (r = -0.28, p
= 0.027), E/E' lateral (r = -0.29, p = 0.022), LAVmax (r = -0.42, p = 0.024), and
NT-proBNP levels (r = -0.44, p = 0.001). The left atrioventricular coupling index
(LACI) was positively correlated with E/E' lateral (r = 0.43, p = 0.021), LAVmax
(r=0.77, p < 0.001), and inversely correlated with LAEF (r = -0.57, p = 0.001),
LASr (r = -0.38, p = 0.037). Conclusion: LASr and LACI were positively
correlated with left ventricular diastolic dysfunction, LASr was negatively
correlated with NT-proBNP levels, and LACI was inversely correlated with
LASr in patients with AMI.

Keywords: Acute myocardial infarction; Left atrial strain; Left atrioventricular
coupling; Left ventricular diastolic dysfunction; NT-proBNP.

PAT VAN PE trdi ¢6 anh hudng quan trong dén sinh

Nhoi mdu co tim 12 mot trong nhitng 1y bénh va sy tién trién cua roi loan

nguyén nhin hang dau din dén nhap
vién va tir vong hién nay trén thé gi6i.
Rdi loan chirc nang tim truong that trai
chiém ty 1& cao & BN NMCT, c¢6 lién
quan véi ty 1& séng st 1au dai thap hon
va tién luong x4u hon ¢ nhitng BN
nay. Céc nghién ctru gan ddy da chi ra
rang nhirng bat thudng trong tim nhi
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chtic ning tAm truong that trai. Giam
strc cang nhi trai dy bdo tang dp luc do
day that trdi va c6 gid tri tién luong cic
bién cb tim mach [1]. Tuong hop nhi
trdi - that trai (LACI) 1a yéu t6 ¢6 y
nghia du bdo doc lap ddi véi sy xudt
hién céc bién cd tim mach bat 1gi & BN
NMCT cép [2, 3]. Pezel T. va CS (2021)
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dua ra chi s6 tuong hop nhi trdi - that
trdi, duoc xdc dinh bang ty sb giita thé
tich nhi trdi cubi tim truong va thé tich
that trdi cudi tdm truong, dugc ddnh
gid bang chup cong hudng tir tim mach
[3]. Céc thong sd nay c6 thé tinh todn
dugc bang siéu Am. Tuy nhién, hién
nay chua c6 nghién ctru nao khao sat
chi s6 nay bang siéu am tim.

O Viét Nam, tuy dd c6 nghién ctu
vé stic cang that tréi trén doi tugng BN
NMCT nhung chua c6 cong trinh nghién
ctru vé strc cang nhi trdi va twong hop
nhi trdi - that trdi ddnh gid bang siéu 4m
tim & BN NMCT cap. Vi vdy, chdng
t6i tién hanh nghién ctru nham: Khdo
sdt déc diém va tim méi lién quan sirc
cang nhi trdi, twong hop nhi trdi - thdt
trdi, chirc nang tam truong that trdi,
nong do NT-proBNP ¢ BN NMCT cdp
dwoc can thiép PMV qua da.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciu
* Poi twong nghién ciru: 66 BN
NMCT cép duoc can thiép PMV qua
da tai Trung tam Tim mach, Bénh vién
Quan y 103 tur thang 8/2021 - 11/2022.
* Tieu chuan lwa chon: BN duogc
chan doan NMCT cap theo Dinh nghia
toan cau lan tha IV (2018) va dong y
tham gia nghién ctru.
* Tiéu chuan loai trir: BN ¢6 bénh
tim bam sinh, bénh van tim (hep hoac

hé van tim mic d§ vira - ndng), rung
nhi, bldc nhi - that do II trd 1én.

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ciu
md ta, cit ngang hoi ctu (8/2021 -
8/2022), tién ctru (9/2022 - 11/2022).

* Co mau: 66 BN NMCT cép. Chon
mau thudn tién.

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

Tt ca BN duogc khai thdc bénh str,
khdm lam sang, lam xét nghiém mau
trong d6 ¢c6 NT-Pro BNP, siéu am tim
trong vong 24 gid dau sau nhap vién va
sau can thi¢p DMV 7 ngay. Ngoai cic
thong s6 siéu 4m tim thudng quy,
ching t6i do dac thém céc thong sb strc
cang nhi trdi va chi s tuong hop nhi
trdi - thét tréi.

Strc cang nhi trai: Hinh anh siéu am
danh diu mé cho nhi trdi duoc ldy ¢
mat cat 4 budng tir moém tim. Lay hinh
anh 2D toc do khung hinh 50 - 70
khung hinh/gidy hodc it nhat bang 40%
tan s6 tim. Mdi hinh ldy & 3 chu ky tim
lién tiép. Chon ba diém (hai diém & hai
bén vong van hai 14, mot diém & tran
nhi trdi). Sau d6 phan mém chuyén
dung tu dong xdc dinh bo ndi mac va
cho thong sb stc cing co tim: Stc
cang du trir nhi trdi (LASr - Left atrial
strain reservoir), stc cing dan mau nhi
trii  (LAScd - Left atrial strain
conduit), stc cang nhi co (LASct - left
atrial strain contraction).
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Chi sb twong hop nhi tréi - that tréi
(LACI):

Str dung siéu am tim 3D dé xé4c dinh
thé tich nhi trdi cudi tim truong
(LAVmin) va thé tich that trdi cudi tim
trwong (LVEDV), tr d6 tinh duogc chi
s6 twong hop nhi trédi - thét trdi: LACI
= LAVmin/LVEDV,

* Xir Iy s6 ligu: SO lidu thu thap
duge xir 1y theo thuat todn thong ké
bang phan mém SPSS 22.0. Sb liéu
dugc trinh bay duéi dang ty 18 phan
tram, gid tri trung binh + do léch chuan
(X + SD) ddi voi bién phan phdi chuan

hoic t& phin vi ddi voi bién khong
phan phdi chuan. So sanh cdc bién lién
tuc trude va sau diéu tri duoc thuc hién
vO1 thuat toan T-test bét cap (paired T-
test) hodc Wilcoxon (ddi vé6i bién phi
tham s6). Twong quan gitta hai bién
dinh luong bang cich tinh hé s6 twong
quan r. Gia tri p < 0,05 duoc coi la c6
¥ nghia thong ké.

3. Pao dirc nghién ctru

Nghién ctu da duoc phé duyét boi
Hoi dong Pao dirc trong nghién ctru y
sinh - Bénh vién Quén y 103 sb
50/CNCTh-HPDD ngay 20/9/2022.

KET QUA NGHIEN CUU

1. Pic diém chung cia BN NMCT

Bang 1. Dic diém chung ctia BN NMCT (n = 66).

Pic diém n (%) hoic X + SD
Nam gidi 56 (84,8)
Tudi (ndm) 65,5 (11)
DM lién thét trudc 34 (51,5)
Nhénh PMV DM mil 10 (15,2)
tha pham  PM vanh phai 21 (31,8)
Than chung PMV trai 1(1,5)
Néng d6 CK (U/L) 860,5 (323,5 - 2809,7)

Néng d6 CK-MB (U/L)
Nong d6 Troponin I (pg/mL)
Nong d6 NT-proBNP (pg/mL)

114 (28 - 320,5)
21142,7 + 16119,7
426,5 (97,5 - 1574,2)

C6 66 BN NMCT cép, tudi trung binh 65,5 tudi; trong d6, 56,1% BN c6 ting
huyét dp, 19,7% c6 d4i thdo dudng, 72,7 % c6 rdi loan lipid mau va 42,4% c6 hit

thudc 14.
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2. Pic diém sirc cing nhi trai, twong hop nhi trai - thit trai, chic ning
tAm trwong thit trai, nong do NT-proBNP ¢ BN NMCT cép dwoc can thiép

PMYV qua da

Bing 2. Dic diém chirc ning tim truong va chirc ning tam thu that tréi

cua BN NMCT (n = 66).

X +SD

Djc diém Saunhap vign v can thiép P
: ; PMYV 7 ngay
E/A 0,84 +0,4 0,78 +0,3 > 0,05
E/E’ véch lién that 10,3 +3,4 10,1 +3 > 0,05
E/E’ thanh bén 8,4+3,3 8,2+3,1 > 0,05
LVEDV (mL) 106,2 + 31,5 111,2+31,3 > 0,05
LVESV (mL) 46,2 +22.6 48,1 +24.7 > 0,05
LVEF (%) 57,8 +£9,6 578 +11,6 > 0,05

Khong c6 sy khdc biét vé cdc thong sb siéu Am tim ddnh gid chirc ning tim
truong va chirc nang tam thu that trai sau nhap vién va sau can thi¢p PMV 7 ngay.

Bang 3. Dic diém siéu am ddnh gid strc cing nhi tréi
va twong hop nhi trai - that trdi & BN NMCT cap (n = 66).

X +SD
bjc diém Sau nhép vién Sau can thi¢p P
: ; PMYV 7 ngay
LAVmax (mL) 472+ 176 448+ 108 > 0.05
LAVmin (mL) 206+ 14,6 19,9+ 8,2 50,05
LASH-ED (%) 355+ 19,8 345+ 13,6 50,05
LAScd-ED (%) 17,7+108 115,5+83 0,049
LASCt-ED (%) 1822119 1189 %87 >0.05
LAEF (%) 541+ 13,1 553 4152 > 0,05
LACI (%) 17.8 6.2 17.6 £ 7.6 > 0,05

Strc cang ddn médu nhi trdi do & cubi tim truong (LAScd-ED) & BN NMCT
cip ting c6 ¥ nghia sau can thiép PMV qua da.
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3. Moi lién quan cia site cing doc nhi trai, twong hop nhi trai - that trai
v6i réi loan chirc ning tAm trwong thét trai va nong do NT-proBNP & BN
NMCT cip dwoc can thiép PMV qua da

Bang 4. Mbi lién quan giira strc doc cang nhi trdi véi chirc ning tAim truong

that trai va nong d6 NT-proBNP & BN NMCT cap trong vong 24 gid dau sau

nhap vién (n = 66).

LASr-ED LAScd-ED LASct-ED
Thong sé

E/E’ vach lién
-0,28 0,027 0,27 0,037 0,21 0,103

that

E/E’ thanh bén -0,29 0,022 0,27 0,036 0,27 0,037
LAVmax -0,42 0,024 0,37 0,047 0,38 0,042
LAVmin -0,56 0,002 0,51 0,005 0,49 0,008
LAEF 0,53 0,003 -0,52 0,004 -0,43 0,019
NT-proBNP -0,44 0,001 0,46 < 0,001 0,37 0,01

Stic cang du trir nhi trdi (LASr) twong quan nghich voi E/E” vich lién that,
E/E’ thanh bén, LAVmax, LAVmin; tuong quan thuan véi LAEF va tuong quan
nghich v6i nong dd NT-proBNP. Stic ciang dan mau nhi trdi (LAScd) tvong quan
thuan véi E/E’ véch lién that, E/E’ thanh bén, LAVmax, LAVmin, ndng do NT-
proBNP va tuong quan nghich v&i LAEF. Stre cang nhi co (LASct) twong quan
thuan v6i E/E’ thanh bén, LAVmax, LAVmin, ndong do NT-proBNP va tuong
quan nghich véi LAEF.
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Bang 5. Mdi lién quan giita chi s6 twong hop nhi tréi - that tréi
v6i chire ning tAm treong that trdi va strc cang nhi trdi @ BN NMCT cép (n = 66).

S LACI sau nhip vién LACI sau7c3;1 ;;liép DMV
r p r p
E/E’ véch lién that 0,36 0,056 0,16 0,525
E/E’ thanh bén 0,43 0,021 -0,28 0,254
LAVmax 0,77 < 0,001 0,41 0,067
LAVmin 0,79 < 0,001 0,83 < 0,001
LAEF -0,57 0,001 -0,68 0,001
LASr-ED -0,38 0,037 -0,51 0,023
LAScd-ED 0,31 0,095 0,21 0,336
LASct-ED 0,38 0,039 0,51 0,02

Chi s twong hop nhi trdi - that trdi sau nhap vién c6 tuong quan thuan véi
E/E’ thanh bén, LAVmax, LAVmin, LASct va tuong quan nghich véi LAEF,
LASr. Chi sé twong hop nhi trdi - thit trdi sau can thiép DMV c6 tuong quan
thuan v6i LAVmin, LASct va twong quan nghich vé1 LAEF, LASr.

BAN LUAN

1. Pic diém stc cing nhi trai,
twong hgp nhi trdi - thit trai, chirc
ning tim trwong thit trai, nong do
NT-proBNP & BN NMCT cép dugc
can thiép PMV qua da.

Ty 1¢ E/E’ cho phép danh gid 4p luc
d6 day that trdi. O BN NMCT cap, ty
1¢ E/E’ ting phan 4nh ting 4p luc do
day that trdi, dy dodn ting ty 1& to
vong, ting nguy co tdi cAu tric co tim

va suy tim. Trong nghién ctu cua
ching t6i, gid tri trung binh cua céc
thong sb ddnh gid chic ning tim
truong (E/A, E/E’ véch lién that, E/E’
thanh bén) sau nhdp vién va sau can
thiégp PMV 7 ngay lan luot 1a 0,84;
10,3; 8,4 va 0,78; 10,1; 8,2.

Stc cang nhi trdi da dugc chung
minh 12 mot chi sé hitu ich & BN ¢6
bénh 1y tim mach. Stc cang du trir
nhi trdi giam & BN ting huyét 4p va c6
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mdi twong quan nghich chit ché voi
thoi gian ting huyét dp. Suc ciang du
trit nhi trdi giam ¢ BN suy tim va la
mot yéu té du dodn doc 1ap cho ty 16 tir
vong do moi nguyén nhan va nhap vién
do suy tim. Stc cang nhi trdi gidam &
BN rung nhi va 1 théng s6 c6 do nhay
cao trong viéc xac dinh mtrc do xo hod
nhi trdi, ddnh gid r6i loan chtc ning
tdm truong that trdi va ddnh gid nguy
co thuyén tic huyét khéi & BN rung
nhi. Trong nghién ctru nay, ching toi
danh gid suc cang nhi trdi & NMCT
cap. Trong nghién ctru cua ching tdi,
cdc thong s6 danh gid stc cing nhi trdi
(LASr-ED, LAScd-ED, LASct-ED)
sau nhap vién va sau can thi¢p PMV 7
ngay lan luot 1a 35,5%, -17,7%:;
-18,2% va 34,5%; -15,5%; -18,9%.

Mic di cdc thong s6 nhi trdi va that
trdi c6 gia tr1 tién luong doc lap, mbi
quan h¢ sinh ly chat ché gitta nhi tréi
va thét trdi goi y viéc danh gid két hop
nhi trdi/that trdi c6 thé phan 4nh tot
hon tinh trang réi loan chirc ning nhi -
that trdi va 12 mot yéu t6 du bdo tot
hon cua bénh tim mach. Mot thong )
nhi - that trdi duy nhit do dong thoi nhi
trai va that trdi c6 thé rat hitu ich trong
lam sang dé cai thién du dodn sém céc
két cuc tim mach. Trong nghién ctru
ctia chiing toi, chi s6 twong hop nhi tréi
- that trdi sau nhap vién va sau can
thiép DMV 7 ngay lan luot 1a 17,8%
va 17,6%.

70

2. Moi lién quan ciia sirc cing doc
nhi trai, twong hgp nhi trai - thit
trai voi réi loan chic ning tAm
trwong thit trai va nong d9 NT-
proBNP & BN NMCT cép duoc can
thiép PMYV qua da

Stic cang nhi trdi 6 méi twong quan
v6i r6i loan chirc ning tAm trwong that
trdi da dugc ching minh trong nhiéu
nghién ctru. Trong rdi loan chirc ning
tdm truong, strc cing nhi trdi c6 thé bi
thay d6i thir phat do tang 4p luc d6 day
that tréi, tuc 12 hau tai nhi trai, voi hau
qua 13 stress co hoc trén nhi trdi dan
dén giam chic ning dy trit nhi trai.
Wakami va CS da phdt hién ra rang,
tang 4p luc cudi tAm truong that trai cé
lién quan dén giam stc cang dy trir nhi
trai [4]. Cameli va CS théy suc cang
nhi trdi tuong quan t6t hon véi dp luc
mao mach phdi bit so véi ty 1& E/E’
truyén thong [5]. Két qua nghién ctru
cia Lin va CS cho thiy stc ciang du
trir nhi trdi (LASr) du dodn c6 y nghia
tang 4p lyc do day that trai va c6 twong
quan nghich véi 4p luc cudi tAm
truong that trdi (LVEDP) [1]. Trong
nghién ctru cua ching t6i, LASr tuong
quan nghich véi E/E’ véch lién that (r
=-0,28, p = 0,027), E/E’ thanh bén (r =
-0,29, p = 0,022), LAVmax (r = -0,42,
p = 0,024), LAVmin (r = -0,56, p =
0,002), tuvong quan thuan vo1 LAEF (r
= 0,53, p = 0,003). LAScd twong quan
thuan v61 E/E’ vach lién that (r=20,27,
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p = 0,037), E/E’ thanh bén (r = 0,27,
p = 0,036), LAVmax (r = 0,37, p =
0,047), LAVmin (r = 0,51, p = 0,005)
va tuong quan nghich véi LAEF (r = -
0,52, p = 0,004). LASct tuong quan
thuan vo1 E/E’ thanh bén (r = 0,27, p =
0,037), LAVmax (r = 0,38, p = 0,042),
LAVmin (r=0,49, p = 0,008) va twong
quan nghich véi LAEF (r = -0,43, p =
0,019). St cang du trit nhi trdi va thé
tich nhi trdi c6 mdi twong quan nghich,

diéu nay duoc chimg minh khi nguoi
ta xem xét moi quan hé dudong cong
giita 4p luc va thé tich [6]. Nghién ctu
MAGY AR-Healthy ciing di chi ra méi
twong quan thudn gitta stc cang dy triv
nhi trdi va phan suat tong mau nhi tréi
[7].

NT-Pro BNP dugc san xuét boi té
bao co tdm nhi va tdm that, duoc giai
phéng dé ddp Umg voi tinh trang
“stress” co tim. Cdc dau 4an sinh hoc
nhu NT-proBNP cling duogc st dung
dé udc tinh ting dp luc d6 day that trai.
Nong d6 NT-proBNP twong quan véi
tang 4p luc mao mach phdi bit (PCWP)
va 4p lyc that trdi cubi tim truong
(LVEDP). Nghién ctu cua Kurt
(2012), (2022) va
Pastore (2023) déu chi ra rﬁng stc

Bouwmeester

cang sy trit nhi trdi ¢6 mdi twong quan
nghich chit ché voéi néng do NT-
proBNP [8, 9]. Liu va CS (2022) nhan
thdy strc cang dy trit nhi trdi giam khi

noéng dd6 NT-proBNP ting [10]. Trong
nghién ctru cua ching t6i, LASr tuwong
quan nghich véi néng d6 NT-proBNP
(r =-0,44, p = 0,001), LAScd tuong
quan thuan véi nong do NT-proBNP (r
= 0,46, p < 0,001), LASct tuvong quan
thuan véi nff)ng dd NT-proBNP (r =
0,37, p=0,01).

Tuong hop nhi trdi - that trdi 1a yéu
t6 c6 y nghia du bdo doc 1ap ddi véi su
Xuét hién céc bién ¢ tim mach bét loi
& BN NMCT cip [3]. Gid tri LACI
dugc biéu thi bang phan trim va LACI
cao hon thé hién sy chénh 1éch 16n hon
gitta thé tich nhi trdi va thét trdi cudi
tam truong, phan anh sy suy giam
tuong hop nhi tréi - that trai nhiéu hon.
Trong nghién ctru cua chung t61, LACI
sau nhap vién c6 twong quan thuan voi
E/E’ thanh bén (r = 0,43, p = 0,021),
LAVmax (r = 0,77, p < 0,001),
LAVmin (r = 0,79, p < 0,001), LASct
va tuong quan nghich voi LAEF,
LASr. LACI sau can thi¢p PMV c¢6
tuong quan thuan voi LAVmin, LASct
va tuong quan nghich voi LAEF,
LASr. Sy gia tang thé tich nhi trdi so
v6i thé tich that trdi cubi tim truong
(LACI cao hon) phan anh sy dan hoi
ctia that trdi bi suy giam, din dén giam
chttc nang dy trir nhi trdi, yéu td du
bdo cua suy chic ning tim truong that
trdi. Theo hiéu biét cua ching toi, day
la nghién ctru dau tién tim hiéu mbi
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lién quan giira chi s twong hop nhi tréi -
that trdi voi rdi loan chirc ning tim
truong va suc cang nhi trdii ¢ BN
NMCT cép. Can c6 cdc nghién ctru voi
cd mau 16n hon va thoi gian theo doi
dai hon trong tuong lai.

KET LUAN

Stic cang dan mau nhi trdi do & cudi
tam truong & BN NMCT cap ting c6
nghia sau can thi¢p PMV qua da (-
15,5% so v6i -17,7%, p = 0,049).

Strc cang du trir nhi trdi tvong quan
thuan vai tinh trang suy chirc ndng tam
trrong that trdi va twong quan nghich
v6i ndong dd6 NT-proBNP 6 BN NMCT
cp. Chi sb twong hop nhi trdi - that
trdi twong quan thuan vdi tinh trang
suy chirc ning tim truong tht trdi va
twong quan nghich véi stc cang du trir
nhi trdi & BN NMCT cdp duoc can
thi¢p PMV qua da.
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