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MOI LIEN QUAN GITA CHi SO TUONG HQP THAT TRAI - DPONG MACH VOT
PAC PIEM LAM SANG, CAN LAM SANG O' BENH NHAN NHOI MAU CO’ TIM CAP
Nguyén Vin Tuén!, Tran Pic Hang!, Lwong Cong Thirc!

TOM TAT
Muc tiéu: Khao sat mdi lién quan gilta chi sG
tugng hgp that trai — dong mach (VAC - ventricular
arterial coupling) véi dac diém lam sang, can lam sang
d bénh nhan nhdi mau cd tim cip. Phuong phap
nghién ciru: Nghién clru mé ta, cdt ngang trén 136
bénh nhan (bn) nhoi mau co tim (NMCT) cap dudc
can thiép dong mach vanh qua da tai khoa Can thiép
Tim mach — Bénh vién quan y 103 tu thang 02/2021
dén thang 04/2023 va 50 ngudi nhdm ching, khong
c6 bénh ly dong mach vanh. Cac BN dugc xét nghiém
mau, siéu am tim danh gia chi s6 tudng hgp that trai
— dong mach trong vong 24 giG dau sau khi nhap
vién. K&t qua: E; va VAC 6 nhém NMCT tang cao han
6 y nghia so vGi nhom chiing (3,2 so véi 2,74
mmHg/ml va 0,61 so vGi 0,54; p < 0,05), Ees glLra hai
nhém khéng cd su khac blet (p > 0,05). VAC cb maGi
tuong quan nghlch VGi tudi (r = -0,175, p < 0,05). Ees
6 nhom NMCT co6 suy tim thap han so vGi nhdm khong
cd suy tim (4,93 so vGi 5,6; p < 0,05), ngudc lai VAC
G nhom NMCT c6 suy tim cao han so vdi nhom khong
cd suy tim (0,68 so véi 0,54, p < 0,05). Ees tuong
quan thuan véi phan sudt tong mau that trai (LVEF) (r
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= 0,177, p = 0,039), VAC tugng quan nghich vGi LVEF
(r =-0,568, p < 0,001). Két luan: E; va VAC & nhom
NMCT tang cao haon so vdi nhém ching. VAC c6 mdi
tuong quan ngh|ch Vi tudi va LVEF, Ees c6 méi tuong
quan thuan véi LVEF. VAC & nhdm NMCT cé suy tim
cao han nhém khong cé suy tim. Tar khoa: NhGi mau
cd tim, tuang hop that trai — déng mach.

SUMMARY
THE RELATIONSHIP BETWEEN
VENTRICULAR ARTERIAL COUPLING AND
CLINICAL, PARACLINICAL
CHARACTERISTICS IN PATIENTS WITH

ACUTE MYOCARDIAL INFARCTION

Objectives: To investigate the relationship
between ventricular arterial coupling (VAC) and
clinical, paraclinical characteristics in patients with
acute myocardial infarction (AMI). Methods: We
enrolled 136 acute MI patients undergoing
percutaneous coronary intervention at Cardiovascular
Intervention Department — 103 Military Hospital from
02/2021 to 04/2023 and 50 control subjects without
coronary artery disease. The patients had blood tests
and echocardiography measured the VAC within 24
hours after admission. Result: E; and VAC in the AMI
group were significantly higher than in the control
group (3.2 vs. 2.74 mmHg/ml and 0,61 vs. 0,54; p <
0,05), Ees had no difference between two groups (p >
0.05). VAC was inversely correlated with age (r = -
0,175, p < 0.05). Ees in the AMI group with heart
failure was lower than that in the group without heart
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failure (4.93 vs. 5.6, p < 0.05), whereas VAC in the
AMI group with heart failure was higher than that in
the group without heart failure (0.68 vs. 0.54, p <
0.05). Ees was positively correlated with LVEF (r =
0.177, p = 0.039), VAC was inversely correlated with
LVEF (r = -0.568, p < 0.001). Conclusion: E; and
VAC in the AMI group were higher than in the control
group. VAC was inversely correlated with age and
LVEF, Ees was positively correlated with LVEF. VAC in
the AMI group with heart failure was higher than that
in the group without heart failure. Keywords: Acute
myocardial infarction, ventricular arterial coupling.

I. DAT VAN DE

Bénh nhdn mac bénh ddong mach vanh
thudng cé biéu hién tdng dd clirng déng mach do
cac yéu té nguy cd nhu tang huyét ap, dai thao
dudng, r6i loan lipid mau, hat thudce...va cg ché
bénh sinh (qua trinh xg vita dong mach, viém
man tinh, stress oxy hda, lang dong canxi &
thanh dong mach...)[1]. Hé thdng dong mach va
dong mach chu cling lai, cing véi tang huyét ap
tdm thu, lam téng hau tai that trai va nhu cau
oxy cg tim. Bong thdi, huyét ap tam truong thap
lam giam ap luc tudi mau dong mach vanh, lam
tram trong thém tinh trang thi€u mau cd tim.
Céc yéu t6 nay cung nhau gop phan gay r6i loan
chirc nang that trdi va hdu qua cudi cung dan
dén suy tim. Toi vu hda hoat dong gilra that trai
va déng mach chd 1a can thiét dé€ duy tri hoat
dong hiéu qua cda tim. Tugng hgp that trai —
dong mach (Ventricular arterial coupling — VAC)
mo ta tudng tac gira that trdi va dong mach
chl, da dugc chiing minh anh hudng dén hiéu
qua téng mau that trai [2]. Do dé VAC ddng vai
trd 1& mot cdng cu ¢ gia tri d€ danh gid nhiing
thay ddi cla chi’c ndng tdm that va déc diém
dong mach anh hudng dén hiéu sudt t6ng mau
tong thé cua tim, ddc biét trong qud trinh khdi
phat va tién trién cla suy tim. M6t s& nghién cliu
trén thé gidi nhan thay VAC la mot yéu to du bao
doc lap cac bién c6 tim mach bat Igi (bao gobm tir
vong, suy tim sau nhGi mau cg tim, tai nh6i mau
va dot quy) [3]. Tai Viét Nam chua co nhiéu
nghién cltu vé chi s6 VAC & bénh nhan NMCT
cap. Vi vay, ching toi tién hanh nghién clru nay
vGi muc tiéu khao sat mai lién quan gilra VAC va
cac thong sb clia nd véi déc diém 1am sang, can
l&m sang & bénh nhan nhdi mau co tim cdp dugc
can thiép déng mach vanh qua da.
Il. DPOI TUQONG VA PHUO'NG PHAP NGHIEN CU'U

2.1. D6i tugng nghién ciru

* Nhom bénh: 136 bénh nhan chan doan xac
dinh nh6i mau cd tim cdp, dugc can thiép dong
mach vanh thanh cong, két hop diéu tri n6i hoa toi
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uu tai khoa Can thiép Tim mach — Bénh vién Quan
y 103 tir thang 02/2021 dén thang 04/2023.

- Tiéu chuén lua chon: Theo dinh nghia
toan cau lan th IV (2018) vé NMCT cap [4].

- Tiéu chudn loai trir:

+ Bénh nhan cd bénh tim badm sinh, bénh
van tim

+ Bénh nhan suy chldc nang gan, than mirc
d6 ndng

+ Bénh nhan khong dong y tham gia nghién cliu

* Nhom chiang: 50 ngugi dugc lua chon
tuang (ng v8i nhdm nghién clru vé tudi, khdng
c6 bénh ly dong mach vanh.

2.2. Phudng phap nghién ciru

* Thiét k€ nghién clru: M6 ta, cat ngang

* Phudng phap tién hanh:

- Quy trinh do Ees trén siéu am tim: Xac dinh
d6é dan hoi that trai cudi tdm thu bdng phuang
phap don nhip (Eessb)) khéng xadm nhap, dugc
tién hanh trén siéu am tim cua tac gid Chen C.H.
va cong su [5]. Gom cac théng s6:

+ Do huyét ap DM thi tdm thu va tam
truang trong khi siéu dm tim bdng phuong phap
Korotkoff.

+ Xac dinh SV: Thé tich nhat bép dugc tinh
dua trén su’ chénh 1&ch thé tich tdm thu va thé
tich tdm truong that trai. Cac thé tich nay dugc
do 6 mat cat 4 budbng va 2 bubng truc doc tai
mom tim, s dung phuong phap Simpson theo
khuyén cdo cla Hoi siéu am tim Hoa Ky.

+ tng ; ty € gilta thgi gian tién t6ng mau
(PEP: pre ejection period - ms) (tUr bat dau séng
R trén ECG dén thdi diém bt dau tdng mau, la
lic van PMC md) va tdng thdi gian tdhg mau
(TSP: total systolic period — ms) (tU bat dau
séng R trén ECG dén thdi diém két thic téng
mau, 13 lGc van DMC ddng), vdi thdi diém bat
dau va két thuc tong mau dugc xac dinh trén
phé Doppler ctia PMC (hinh 2.1)

1 - prejection peried

1 < total systedic peried

Hinh 2.1. Xac dinh thoi gian tién téng mau,
thoi gian tam thu sd’ dung phé Doppler qua
van déng mach chu
* Ngudn: Alina Ioana Scarlatescu, et al (2024)[3]

+ Ap dung cbng thic tinh clia Chen dé€ xac
dinh Ees theo phucong phap dan nhip:
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Ees(sb) = [Pd—(End(esty X Psx0.9)]/[ End(esty XSV]

Vai:

Endesty = 0.0275 — 0.165 x EF + 0.3656 x
(Pg/Ps x 0.9) + 0.515 X End(avg)

Trong d6 Endeavg) dudc tinh theo cong thirc:

End@avg) = 0.35695 — 7.2266 X tnd + 74.249
x tNd?—307.39 X tne® +

684.54 x tna* — 856.92 X tna®+ 571.95 X tnd®
—159.1 X tnd’

Trong do: Ps, Pq: lan lugt la huyét ap BM thi
tadm thu, tam truong do & canh tay;

End(esty: gia tri uSc lugng do dan hoi cla that
trai tinh bang phuang phap khéng xam nhép &
thdi diém bat dau téng mau (noninvasive
normalized estimated elastance at the onset of
€jection).

- Cach xac dinh do dan hoi dong mach (Ea):

Ea dudc xac dinh bdng céng thic: Ea =
Pes/SV.

Trong do: Pes: ap luc DMC cudi tam thu co
thé udc tinh bang cdng thirc

Pes = Ps X 0,9

Ps la huyét ap DM do & canh tay.

SV: Thé tich nhat bép dudc tinh bgi phucng
phdp Simpson theo khuyén cdo clia Hoi si€u am
tim Hoa Ky.

- Chi s0 tuang hgp that trai — dong mach

Xac dinh dugc ting thanh phan Ea, Ees. TU
dé tinh VAC theo phuang phap don nhip sira déi
cla Chen C.H.

VAC = Ea/ Ees(sb)

* Xur ly so liéu: Thong ké mo ta dugc sur
dung d€ mo ta dic diém cla bénh nhan va chi
s6 LVEF. So sanh cac bién dinh lugng gilta hai
nhom dugc thuc hién véi thuat toan t-student
(néu s6 liéu tuan theo luat phan bd chudn) hodc
so sanh khac biét cac trung vi, khoang t& phan vi
clia 2 nhdém bang kiém dinh Wilcoxon — Mann -
Whitney U (vGi bi€én khong tuan theo phan phdi
chun). Phan tich tuong quan Pearson dugc st
dung d& phéan tich mdi tuong quan giita VAC véi
LVEF va NT-proBNP. Gia tri p < 0,05 dudc xac
dinh cd y nghia thong ké.

2.3. Pao dirc nghién ciru. Nghién clru
tuan thu cac quy dinh vé y didc va da dugc
thong qua HOi dong dao ddc Bénh vién Quén y
103. Nhém tac gia cam két khong coé xung dot
Igi ich trong nghién cu.

. KET QUA NGHIEN CU'U
3.1. Dac diém chung cia nhém nghién ciru
Bang 1. Pic diém chung cua nhom

N 30 | 22,1

Tudi trung binh (X£SD) 66,51 + 11,17
Nghién thudc 13 48 35,3
THA 75 55,1

Dai thdo dudng 28 20,6

RGi loan lipid mau 93 68,4
Dot quy nao cil 8 59

Tu6i trung binh cla nhém nghién ciu la
66,51 + 11,17 tudi, nam gidi chiém 77,9%. Trong
cac yéu to nguy cd tim mach, THA va roi loan lipid
mau la hai yéu té nguy cd chi€ém nhiéu nhat.

3.2. Pac diém vé chi s6 tuong hop that
trai dong mach va moi lién quan véi dac
di€m 1am sang, can l1am sang

Bang 2. Pac diém E,, Ee, VAC & nhom
NMCT khi nhdp vién va nhom chirng

Nhom Nhom
Chi so NMCT chirng P
(n=136) | (n=50)
Ea (mmHg/ml) 3,2 2,74 0.002
Trung vi (KTPV) | (1,33-9,63) | (1,58-5,06) |/
Ees (mmHg/ml) 5.27 4,75 037
Trung vi (KTPV) |(0,57-16,25)|(1,91-11,57) ™"
VAC 0,61 0,54 0011
Trung vi (KTPV) | (0,36-2,32) [(0,35-1,17) "'

Ea va VAC clia nhdm NMCT tang cao han cé
y nghia so véi nhém chirng (p < 0,05). Ees giifa
hai nhom khéng c6 su khac biét cd y nghia
thong ké (p > 0,05).

Bang 3. Méi lién quan giifa chi s6 E, Ee,
VAC vdi tudi

0i (Nam) <70 >70
Chi s6 (n=94) | (n=42) | P

Ea (mmHg/ml) 3,03 3,36 0.04

Trung vi (KTPV) |(1,33-9,63)| (1,9-5,46) |
Ees (mmHg/ml) 5,25 5,34 0.21

Trung vi (KTPV) |(0,57-16,2)((2,09-10,38)|""
VAC 0,61 0,62 0.95

Trung vi (KTPV) |(0,36-2,32)|(0,37-1,35) |
Ea 8 nhom tudi dudi 70 thap hon cé y nghia

so v&i nhém tudi trén 70 (p < 0,05). Chi s6 VAC
va Ees @ nhom tudi dudi 70 thap hon so v6i nhém
tudi trén 70, tuy nhién su’ khac biét la khdng cd y
nghia (p > 0,05).

Bang 4. Hé sé tuong quan giiia Es, Ees,
VAC vdi tudi

Chi s6 r p
Ea (mmHg/ml) 0,01 0,84
Ees (mmHg/ml) 0,06 0,47
VAC -0,175 0,04

VAC c¢d mdi tuang quan nghich, mdc d6 yéu
VGi tudi (p < 0,05).

nghién cuu ] Bang 5. Lién quan giifa E,, Ees, VAC vOi
Pac diém n (%) ioi tinh
Nam 106 77,9 M Nam | N | p |
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Chiso (n=106) | (n=30)
Ea (mmHg/ml) 3,03 3,36 0.05
Trung vi (KTPV) |(1,33-9,63)| (1,9-5,96) |
Ees (mmHg/ml) 513 6,51 0004
Trung vi (KTPV) [(0,57-16,2)|(3,28-11,43)["’
VAC 0,62 0,55 01
Trung vi (KTPV) [(0,36-2,32)[ (0,37-1,01) | ™

Ea, Ees clia nif cao han so vdi nam cé y nghia
thong ké (p < 0,05) nhung VAC khong co su
khac biét gitra hai gigi (p > 0,05).

Bang 7. Lién quan giiia E,, Ees, VAC voi

chi s6 Dd
Dd/Dd <50mm|Dd =50mm
Chi s6 (n=101) | (n=35) | P
Ea (mmHg/ml) 3,36 2,61 <
Trung vi (KTPV)| (1,33-9,63) | (1,33-5,96) |0,001
Ees (MmHg/ml) 5,6 3,97 <
Trung vi (KTPV)| (2,4-16,2) |(0,57-11,43)/0,001
VAC 0,58 0,69 0.002

Trung vi (KTPV)| (0,36-1,18) | (0,4-2,32) |’

Bang 6. Lién quan giiia E,, Ees, VAC voi
tinh trang suy tim

Ea, Ees 3 nhom Dd > 50mm thdp hon cé y
nghia so vdi nhéom Dd < 50mm, ngugc lai VAC &

Chi sé Khong suy | Suy tim nhom sy Dd > 50mm cao hon so véi nhém Dd
tim (n=73)| (n=63) p < 50mm, khac biét la cé y nghia vdi p < 0,05.
Ea (mmHg/ml) 3,01 3,36 0.09 Bang 8. Tuong quan giiia Ees va VAC voi
Trung vi (KTPV) | (1,33-5,87) | (1,33-9,63) | LVEF
Ees (mmHg/ml) 5,6 4,93 0008 Thong s6 | Hé so tuong quan r p
Trung vi (KTPV) | (2,4-10,38) |(0,57-16,25)"’ Ees 0,177 0,039
VAC 0,54 0,68 < VAC (Ea/Ees) -0,568 <0,001

Trung vi (KTPV) | (0,36-1,18) |(0,46-2,32) 0,001 Ees tuong quan thudn, mlc dd yéu véi LVEF

Ees cila nhom NMCT cap co suy tim thap hon
trong khi VAC lai cao han & nhém khong suy tim,
su’ khac biét co y nghia théng ké véi (p < 0,05) .
Ea khong cd su khac biét co y nghia gilra 2 nhém
(p > 0,05).

(r=0,177, p = 0,03). VAC tuong quan nghich,
mUc d6 manh véi LVEF (r = -0,568, p < 0,001).

Bang 9. Méi lién quan giira E, E.s, VAC vdi s6' nhanh déng mach vanh tén thuong

S6 nhanh DMV ton
thuong

Ea (mmHg/ml)
Trung vi (KTPV)

VAC
Trung vi (KTPV)

Ees (mmHg/ml)
Trung vi (KTPV)

M&t nhanh (n=53) 3,35 (1,41 — 9,63)

5,39 (1,19 — 16,25) 0,63 (0,37 — 1,35)

Pa nhanh (n=83) 3,19 (1,33 -5,96)

5,23 (0,57 - 11,43) 0,59 (0,36 — 2,32)

D 0,259

0,686 0,383

Ea, Ees, VAC khong c6 mdi lién quan véi s6
nhanh DMV bi ton thuang (p > 0,05).

IV. BAN LUAN

Su tudng hgp téi uu gilra that trai va hé
dong mach la mét khai niém quan trong trong
sinh ly tim mach, phan anh hiéu qua ma tim bom
mau vao hé tuan hoan. V& mat ly thuyét, hiéu
qua nay dat toi da khi ty s6 Ea/Ees = 1 (VAC =
1), ndi cong cla tim dat dinh. Ees (Elastance
cudi tdm thu) dai dién cho kha nang co bdp va
d6é cling clia co tim, trong khi Ea (Elastance
ddng mach) biéu thi hdu ganh, tic 13 téng trd
khdng ma tim phai vugt qua d€ bom mau.
Nghién cru clia chung téi cho thdy, & bénh nhan
nhoi mau ca tim (NMCT) cép, su’ can bang nay bi
phd v@ nghiém trong. Cac chi s6 Ea va VAC &
nhém bénh nhan nay cao hon dang ké so vdi
nhém chirng (p < 0,05). biéu nay cho thay cé su
bat tuong hop ro rét. Tuy chi s6 Ees khong co su
khac biét c6 y nghia thong ké trong nghién clru
cua ching t6i, nhung su téng ciia VAC chu yéu
van la két qua cua viéc Ea tang cao. Két qua nay
phu hgp vdi nhiéu nghién citu khac, cho thady

322

Ees & bénh nhan NMCT cap gidam mot cach cd y
nghia va VAC tang cao hon nhiéu so v8i nhom
khoe manh. Su bat tugng hgp nay la do cac cd
ché bu trir clia co thé sau NMCT: khi stic co bép
co tim giam, co thé kich hoat hé than kinh giao
cam va hé Renin-Angiotensin-Aldosteron, lam
tang hau ganh va do ciing dong mach (Ea), dan
dén VAC tang cao va chlc nang tim cang trd nén
kém hiéu qua.

TuGi 1a mot yéu t6 nguy co tim mach khdng
thé thay d6i, anh hudng truc tiép dén do dan hoi
cla dong mach. Nghién clru cla chdng t6i da
chirng minh diéu nay khi chi s6 Ea & nhdm bénh
nhan NMCT c4p trén 70 tudi cao han dang ké so
vGi nhdm dudi 70 tudi. Biéu nay cing ¢6 quan
diém rang qua trinh I30 héa tu nhién lam ting
d6é cling dong mach, tir d6 tang hau ganh cho
tim. V@ gidi tinh, ching t6i ghi nhan Ea va Ees &
nir gidi cao han nam gidi (p < 0,05). Mac du VAC
khong cé su khac biét, két qua nay phu hgp vdi
cac nghién ctu khac nhu cla Hannes Holm
(2023) [6], cho thdy su khac biét vé do cing
ddng mach gitra hai gidi. Su’ khac biét nay c6 thé
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lién quan dén cac yéu to ndi ti€t td, qua trinh ldo
hoa, va giai doan man kinh & phu nit. Mai lién hé
gilta su bat tuang hop that trai — ddong mach va
suy tim 13 mét vong xodn bénh Iy nguy hiém.
Nghién clu cla chdng toi cho thdy Ees ¢ nhom
NMCT cép cé suy tim thdp hon dang ké so vdi
nhém khong suy tim, trong khi VAC lai tang cao
han ro rét (p < 0,001). Mac du Ea khong co su
khac biét gitra hai nhém, diéu nay cd thé do cac
bénh nhan da dudc diéu tri bang cac thubc gidn
mach. Két qua nay phu hgp vdi cac nghién clru
clia Pham Vi Thu Ha va cong su (2019) [7], déu
khdng dinh suy tim la mot yéu t6 lam ndng thém
su’ bat tuang hdp nay. Mot diém dang chi vy 1a
nghién clfu cla chung t6i khong tim thay moi
lién hé giita cac chi s Ea, Ees, VAC va s6 nhanh
ddéng mach vanh bi tén thuong. Biéu nay ciing
dugc xac nhan trong cac nghién ciu khac cua
Nguyen Thi Thanh Hai va cong su [8] va Pham
Vi Thu Ha va cdng su [7]. Biéu nay co thé dugc
giai thich la cac chi s6 nay khong chi phan anh
murc dd tén thuong cuc bd ma con 1a su dap Ung
toan thé clia hé thdng tim mach. Chiic ndng that
trai va hdu ganh dong mach chiu anh hudng bai
nhiéu yéu t& tdng hdp hon la chi s8 lugng mach
mau bi tac.

Tom lai, viéc danh gia su tugng hgp that trai
va dong mach, thong qua chi s6 VAC, cung cap
mot cai nhin toan dién va cd gia tri tién lugng vé
chirc nang tim & bénh nhan NMCT cdp. VAC tang
cao la mot dau hiéu cla su bat tuang hgp nang
né, dac biét & ngudi cao tudi va bénh nhan suy
tim, cho thay tim dang hoat dong kém hiéu qua.
M3c du cac phuang phap diéu tri hién dai cd thé
cai thién mot s6 chi s6 nhu Ea, nhung viéc danh
gia toan dién cac chi s6 nay van rét can thiét dé
dua ra chién lugc diéu tri t6i uu, dac biét la
trong viéc kiém soat hdu ganh va cai thién chirc
nang co bdp cda tim.

V. KET LUAN

Ea va VAC 6 nhdm NMCT tang cao han so vdi
nhom chiing. VAC cé méi tuong quan nghich véi
tudi va LVEF, Ees c6 mdi tucng quan thuan vdi
LVEF. VAC & nhom NMCT c6 suy tim cao han
nhém khong c6 suy tim. Ea, Ees, VAC khong co
mai lién quan véi s6 nhanh ddng mach vanh ton
thuaong.
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