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Moi lién quan giira cac thong so sirc cang, van dong xoan
that trai do trén siéu am danh dau mo 3D v6i mot so yéu to
lam sang va can 1am sang & bénh nhan suy tim man tinh

Relationship between left ventricular myocardial strains, twist, torsion
assessed using three dimensional speckle tracking echocardiography and
some clinical and subclinical factors in patients with chronic heart failure
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Tom tat

Muc tiéu: Danh gia méi lién quan gitra cac thong sé stic cang va van dong xodn that trdi do trén siéu
am danh dau mo6 3D véi moét s6 yéu té 1am sang va can lam sang & bénh nhan suy tim man tinh. Déi
tugng va phuong phdp: Nghién ctu dugc thuc hién trén 110 bénh nhan suy tim va dugc lam siéu am tim
danh dau mé 3D, phan tich bang phan mém TOMTEC, r6i tim maéi lién quan gilia cac théng sé suc cang
va van déng xoan that trai véi mét s6 yéu té lam sang va can lam sang. Két qua: Cac thong sé suc cang
that trai giam dan theo NYHA va c6 tuong quan muc d6 vira dén chat véi quang dudng di bo 6 phut
(r=0,5-0,65; p<0,01) Cac thdng s6 suc cang that trai do trén siéu am danh ddu mé 3D c6 tuong quan kha
chat véi GLPS (GLS r =-0,67; GRS r = 0,80; GCS r = -0,80; GAS r =-0,83 v&i p<0,001), tuong quan chat vua vdi
Dd (GLS r =0,52; GRS r = -0,63; GCS r = 0,63; GAS r = 0,66 v&i p<0,05), tuong quan chat via véi EDV (GLS
r=0,52, GRS r=-0,62; GCS r = 0,61; GAS r = 0,64 vGi p<0,05), tuong quan chdt vua vdi FS (GLS =-0,62, GRS
r=0,72; GCSr=-0,71, GAS r =-0,74 vGi p<0,05). GAc xoay va dd xoadn that trai gidn dan theo cac muic d6 khd
thd NYHA nhung khéng c6 y nghia thong ké. Goc xoay va d6 xodn that trai c6 tuang quan yéu véi quang
dudng di bo 6 phat (Twist r = 0,34; Torsion r = 0,39 vGi p<0,05). GAc xoay, d6 xodn that trai cd tuong
quan vUia vdi stic cang truc doc do trén siéu am danh dau mo 2D GLPS (Twist r = -0,48; Torsion r =-0,51;
véi p<0,05), v&i Dd (Twist r = -0,43; Torsion r = -0,49 v&i p<0,05), v6i EDV (Twist r = -0,44; Torsion r=-0,49
VGi p<0,05), véi FS (Twist r = 0,52; Torsion r = 0,57 vGi p<0,05). Két ludn: Cac théng s6 suic cang that trai
giam dan theo NYHA va cé tuong quan muc dé vira dén chat véi quang dudng di bo 6 phut, tuang quan
kha chat véi GLPS, tuong quan chat vira véi Dd, EDV, FS. Goc xoay va dd xoan that trai gidm dan theo céc
muc dé kho thd NYHA nhung khéng cé y nghia théng ké, c6 tuang quan yéu véi quang dudng di bo 6
phut, tuong quan kha chat vai GLPS, tuong quan chat viia véi Dd, EDV, FS.

Tirkhéa: Siém am tim danh dau mé 3D, suy tim man tinh, stic cang that trai, van dong xoan that trai.

Summary

Objective: To evaluate the correlation between the parameters of left ventricular twist, torsion and
strains measured on 3D speckle tracking echocardiography with some clinical and subclinical factors in
patients with chronic heart failure. Subject and method: The study was performed on 110 patients with
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chronic heart failure and 3D tissue-marked echocardiography was performed, analyzed by TOMTEC
software, and then found the correlation between left ventricle twist, torsion, strains with some clinical
and subclinical factors. Result: Left ventricular strains decreased gradually according to NYHA and had a
moderate to strong correlation with the walking distance of 6 minutes (r = 0.5-0.65; p<0.01). Left
ventricular strains measured on 3D speckle tracking echocardiography was strongly correlated with
GLPS (GLS r = -0.67; GRS r = 0.80; GCS r = -0.80; GAS r = -0.83 with p<0.001), moderately closely
correlated with Dd (GLS r = 0.52; GRS r = -0.63; GCS r = 0.63; GAS r = 0.66 with p<0.05), moderately
strongly correlated with EDV (GLS r = 0.52, GRS r = -0.62; GCS r = 0.61; GAS r = 0.64 with p<0.05),
moderately strongly correlated with FS (GLS) = -0.62, GRS r = 0.72; GCS r = -0.71, GAS r = -0.74 with
p<0.05). Left ventricular Twist, Torsion gradually decreased according to the NYHA dyspnea levels but
were not statistically significant. Left ventricular Twist and Torsion were weakly correlated with 6-minute
walking distance (Twist r = 0.34; Torsion r=0.39 with p<0.05). Left ventricular Twist, Torsion are moderately
correlated with longitudinal axial tension measured on 2D-speckle tracking echocardiography (Twist
r = -048; Torsion r = -0.51; with p<0.05), with Dd (Twist r = -0.43; Torsion r = -0.49 with p<0.05), with EDV
(Twist r = -0.44; Torsion r = -0.49 with p<0.05), with FS (Twist r = 0.52; Torsion r = 0.57 with p<0.05).
Conclusion: Left ventricular strains decreased gradually according to NYHA and had a moderate to tight
correlation with the 6-minute walking distance, a fairly close correlation with GLPS, a moderate
correlation with Dd, EDV, FS. Left ventricular Twist, Torsion decreased gradually with NYHA dyspnea
levels but not statistically significant, weakly correlated with 6-minute walking distance, fairly closely
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correlated with GLPS, moderately strongly correlated with Dd, EDV, FS.
Keywords: 3D Speckle tracking echocardiography, chronic heart failure, left ventricular strains, left

ventricular twist, torsion.

1.Pat van dé

Suy tim la hau qua c@ia nhiéu bénh tai tim va
ngoai tim. Suy tim lam gidm hodac mat kha nang
lao dong, sinh hoat va dnh hudng nghiém trong
dén chat lugng cudc séng. Phan s6 téng mau that
trai EF van la thong s6 thong dung nhat, dugc su
dung trong céac guiderlines nhu cac tiéu chuin dé
dua ra cac quyét dinh lam sang. Tuy nhién, viéc
danh gia EF c6 nhiéu han ché nhu: Viéc xac dinh
EF dua vao su gia dinh hinh hoc that trai, phu
thuéc vao chat lugng hinh anh, sai s6 I6n gitta cac
lan do va nhiing nguasi do khac nhau [1]. Gan day
vGi su phat trién cha siéu am danh ddu mé cho
phép chiing ta danh gia dugc nhiing bién d6i cau
tric, chiic nang tim théng qua céac thong sé bién
dang (hay suc cang) co tim. Trong d9, siéu am tim
danh dadu mo 3D la phuong phap méi, danh gia
dugc cac thong s6 bién dang trong khong gian 3
chiéu, khac phuc dugc cadc nhugc diém cda siéu
am tim danh ddu mé 2D [2]. Nghién clu nay cla
ching t6i st dung siéu am tim danh dau mé 3D
vGi muc tiéu: Tim hiéu méi lién quan gida cdc
théng sé suc cdng, vdn ddng xodn thdt trdi do trén

siéu dm ddnh ddu mé 3D véi mét sé yéu té ldm sang
va cdn ldm sang & bénh nhan suy tim man tinh.

2. Déi tugng va phuong phap
2.1.Déi tuong

Nghién ctu dugc tién hanh trén 110 bénh nhan
suy tim man tinh dugc diéu tri tai Bénh vién Trung
uang Quan déi 108 trong thai gian tir 01/2018 dén
12/2020.

Tiéu chudn lua chon: Bénh nhan dugc chan doan
suy tim theo khuyén cao Héi Tim mach chau Au nam
2016 [3].

Tiéu chudn loai tro: Bénh nhan c6 rung nhi,
cudng nhi hodc nhip cham < 50 lan/ phut, hoac nhip
nhanh > 100 lan/phat; Bénh van tim; Tim bam sinh;
Bénh nhan c6 bénh cap tinh khéong lam siéu am
dugc; Bénh nhan khong déng y tham gia nghién
ctu; Hinh anh siéu am khong ré nét va khong phan
tich duoc.

DPanh gia cac théng sé suc bién dang that trai:
cac théng sé van dong xoan va stic cang that trai
trén siéu am danh dau mo 3D.
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2.2. Phuong phdp

T4t ca cac bénh nhan déu dugc tham kham lam
sang va dugc lay phiéu chap thuan vao nghién cuu.
Siéu am tim dugc thuc hién trén may siéu am Philip EQI
7C v6i dau do ma tran X5, cac thong sé bién dang that
trai co6 dugc khi phan tich mat cat Fullvolume toan bd
that trai trén phan mém TOMTEC Arena clia hang
TOMTEC- Biic gbm céc thong soé:

GLS: Dinh stic cang truc doc that trai (%).

GRS: Dinh stic cang theo chiéu ban kinh that trai (%).

GCS: Binh stic cang theo chiéu chu vi thét tréi (%).

GAS: Dinh stic cang dién tich that trai (%).

Twist: Dinh gbc xoay that trai (°).

Torsion: D6 xodn that trai (°).

2.3. Xirly s6 liéu

Chung t6i st dung phan mém SPSS 22.0 dé x ly

so liéu va phan tich su tuong quan bang cach tinh
hé s6 tuong quan.

DOL....
3.Két qua
Bang 1. Dac di€ém nhém nghién ciru
Théng s6 Gia tri(n=110)
Tudi trung binh (nam) 65,82+ 11,77
Nam, n (%) 73 (66,36%)
N, n (%) 37 (33,64%)
Dd (mm) 52,70 +£9,03
Ds (mm) 40,51+ 11,26
EDV (ml) 140,95 £ 55,49
ESV (ml) 82,67 £ 50,74
LVMI (g/m?) 136,27 £ 43,46
EF (%) Teicholz 45,86 + 15,40
FS (%) 23,20 +£9,26
EF Simpson (%) 40,06 £ 14,50
Quang dudng di bd 6 phut (m) 318,67 + 88,59

Bang 2. Méi lién quan giiia stic cing that, van ddng xoan trai véi phan dé6 NYHA

Théng s6 NYHAIl (n=61) NYHA Il (n = 40) NYHAIV (n=9) p*
GLS (%) -12,21 £3,85 -9,68 + 3,33 -8,84 + 2,87 <0,01
GRS (%) 24,94 + 8,44 18,65 £ 6,61 15,81 £6,09 <0,01
GCS (%) -17,85+£7,16 -12,98 £ 5,09 -10,38 £ 4,49 <0,01
GAS (%) -21,57 £7,49 -15,80 £ 5,12 -13,59£5,30 <0,01
Twist (%) 8,61 +4,34 7,19 £ 3,55 6,67 +6,28 >0,05

Torsion (°) 1,11+0,58 0,90 £ 0,44 0,82 +£0,80 >0,05

*Su khdc biét gitta cdc nhém theo phdn tich ANOVA

Gia tri tuyét doi clia cac chi sé stic cang co tim theo cac hudng doc, ban kinh, chu vi va dién tich that trai
déu giam dan khi muc dé kho thé theo NYHA cang tang, su khac biét gitta cac nhom la cé y nghia théng ké.
Gbc xoay va do xoan that trai gidam dan khi mic d6 NYHA ngay cang tang nhung khong cé y nghia théng ké.

Bang 3. Mdi tuong quan giita quang dudng di bé 6 phut

V@i cac thdng sé stic cang that, van ddng xoan trai & bénh nhan suy tim

Théng s6 r P Phuong trinh héi quy
GLS (%) -0,50 <0,01 GLS =-3,88-0,33*6WMT
GRS (%) 0,59 <0,01 GRS=3,29 + 0,06*6WMT
GCS (%) -0,59 <0,01 GCS =-0,35-0,05*6WMT
GAS (%) -0,62 <0,01 GAS =-1,99 + 0,05*6 WMT
Twist (©) 0,341 <0,05 Twist =2,46 + 0,017*6WMT
Torsion (%) 0,395 <0,05 Torsion =0,18 + 0,003*6 WMT
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C6 méi tuong quan nghich muc d6 chat gitta quang dudng di bd 6 phat vaéi GAS (r = 0,62; p<0,01) va
tuong quan nghich muc d6 via véi GLS (r = -0,50; p<0,01), GCS (r = -0,59; p< 0,01). Tuong quan thudn muic
do vlra gitta quang dudng di bo 6 phut vai GRS (r = 0,59; p<0,01). C6 méi tuang quan thuan muc dé vua gilra
quang dudng di bo 6 phut véi Torsion (r = 0,39, p<0,05), Twist (r = 0,34, p<0,05).

Bang 4. Mdi tuong quan giifa cac théng sé dinh stic cang,
van déng xoan that trai véi GLPS do trén 2D & bénh nhan suy tim

Théng s6 r P Phuong trinh héi quy
GLS (%) 0,85 <0,05 GLS =-1,95 + 0,88 * GLPS
GRS (%) -0,87 <0,05 GRS =1,69-1,96 * GLPS
GCS (%) 0,79 <0,05 GCS=-0,32+ 1,46 * GLPS
GAS (%) 0,84 <0,05 GAS =-1,80 + 1,65 * GLPS
Twist (%) -0,48 <0,05 Twist =2,24 - 0,55 * GLPS

Torsion (%) -0,51 <0,05 Torsion =-0,20 - 0,08 * GLPS

Co6 moi tuong quan thuan muc doé rat chat gitra GLS (r = 0,85; p<0,05), GAS (r = 0,84; p<0,054) véGi GLPS.
Tuong quan thuan muc d6 kha chat gitta GCS (r = 0,79; p<0,05) véi GLPS. Tuong quan nghich muc d6 rat
chat gilra GRS (r = -0,87; p<0,05) véi GLPS. C6 tuong quan nghich muic d6 via gitta Twist (r = -0,48; p<0,05),

Torsion (r=-0,51, p<0,05) vai GLPS.

Bang 5. Mdi tuong quan giifa cac théng sé stic cang
va van déng xoan that trai véi mét sé théng sé siéu am

L Dd EDV FS
Théng s6
r r P r p
GLS (%) 0,52 <0,05 0,52 <0,05 -0,62 <0,05
GRS (%) -0,62 <0,05 -0,62 <0,05 0,72 <0,05
GCS (%) 0,63 <0,05 0,61 <0,05 -0,71 <0,05
GAS (%) 0,66 <0,05 0,64 <0,05 -0,74 <0,05
Twist (%) -0,43 <0,05 -0,44 <0,05 0,52 <0,05
Torsion -0,49 <0,05 -0,49 <0,05 0,57 <0,05
Pudng kinh cudi tam truong that tréi (Dd) c6 4. Banluan

tuong quan thuan muc d6 via véi GLS, tuong quan
thuan muc dé kha chat véi GCS va GAS, tuong quan
nghich muc do kha chat véi, tuong quan nghich muc
do vira vai Twist va Torsion. Thé tich cudi tam truong
that trai (EDV) cé tuong quan thuan muc dé via véi
GLS, tuong quan thuan muic do kha chat véi GCS, GAS
va tuong quan nghich muc d6 kha chat véi GRS,
tuong quan nghich muc do vira véi Twist, Torsion.

Phan sudt co ngan sgi co FS c6 tuong quan
nghich muc d6 khda chat véi GLS, GCS, GAS; tuong
quan thuan muc do kha chat véi GRS, tuong quan
thuan muc d6 vua véi Twist, Torsion.

Tudi trung binh ctia nhdém nghién ctu la 65,82 +
11,77 tudi, trong d6 ty 1& nam gi6i chiém 66,4% va
nir la 33,6%. Nhom nghién ctu cé kich thudc buéng
that trai véi duong kinh cuéi tdm truong that trai
trung binh 52,70 + 9,03mm, thé tich cudi tam truong
la 140,95 + 55,49ml, phan s6 téng mau that trai do
theo Simpson 40,06 + 14,50%, phan suat co ngan sai
co that trdi FS 1a 23,20 + 9,26%, quang dudng di bo 6
phut trung binh 1a 318,67 + 88,59m.

Tim hi€éu méi lién quan gilra cac yéu té lam sang
VGi cac thong sé danh gia chic nang tim luén la van
dé dugc quan tam cap thiét dé tir d6 chung ta c6 thé
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du bdo dugc chuc nang tim khi khéng ¢ cac cong
cu hodc diéu kién tham do chic nang. Kosmala W va
cdng su, khao sat bang STE 2D & bénh nhan suy tim
do tang huyét ap thdy GLS gidam dan ti NYHA | dén
NYHA IV [4]. Gregorova Z va cong sy chi ra cac bénh
nhan c6 muc NYHA cang cao thi GLS va GCS cang
thap [5]. Shah, Amil va cdng su cling thay GLS la yéu
té6 du béo ty I1é tai nhdp vién & bénh nhan suy tim
phan s6 tbng mau bao ton. Tac gia Nguyén Thij Diém
(2017) khi nghién ctu stc cang that trai bang siéu
am STE 2D ciling thdy stic cang that trai (doc, ban
kinh, chu vi) gidam & bénh nhan suy tim phan sé téng
mau bao tén va su suy gidm nay cang nhiéu hon
theo muic NYHA véi p<0,001 [6].

Trong nghién ctiu clia ching t6i cho két qua cac
chi s6 stc cang that trai gidam dan tir mdc NYHA I
dén NYHA IV va cé tuong quan chat véi quang
dudng di bo 6 phut cia bénh nhan suy tim. Tuy
nhién, cac thong s6 van déng xoan that trai (goc
xoay clla mém, nén, goéc xoay va do xodn that trai)
khéng c6 su khac biét gilra cdc nhédm c6 muc dod
NYHA khac nhau va cé tuong quan muc d6 vua vdi
quang dudng di bo 6 phut ciia bénh nhan suy tim

Trong nhing thap ky qua véi su phat trién cua
siéu am STE 2D cho phép danh gia suc cang truc doc
that trai (GLPS) dé phat hién nhiing bat thudng vé
chic nang that trai. V6i uu diém dé danh gia, lai
nhay trong phat hién cac bat thudng vé cau trdc va
chuc nang nén gia tri sic cang theo truc doc do trén
STE 2D (GLPS) da dugc dua vao trong khuyén céo su
dung thudng quy trong lam sang giup cac bac sy
ldam sang c6 thé danh gia, tién lugng va dua ra
nhiing thai d6 diéu tri, can thiép cho ngusi bénh
ngay ca khi EF van con binh thuong.

Nghién cttu cta ching téi thdy cé méi tuong
quan thuan muc do rat chat gilra stic cang truc doc
GLS (r = 0,85; p<0,05), stic cang dién tich GAS (r =
0,84; p<0,05) v&i GLPS. Tuong quan thuan muc d6
kha chat gilra stc cang chu vi GCS (r = 0,79; p<0,05)
vGi GLPS va tuang quan nghich mdc dé rat chat gilra
stic cang chiéu ban kinh GRS (r = -0,87; p<0,05) vGi
GLPS. C6 méi tuong quan nghich muc dé vua gila
dinh goc xoay that trai Twist (r = -0,48; p<0,05), do
x0an that trai Torsion (r = -0,51; p<0,05) v&i GLPS va
c6 méi tuang quan thuan muc d6 yéu gilta dinh goc

xoay cla nén Peak-BR (r = 0,21; p<0,05) véGi GLPS.
Mot s6 tac gia dua ra két luan cé moi tuong quan
chat gitta cac théng so sutic cang do trén siéu am 2D
véi siéu am 3D nhu Luis va céng sy [7]. Wang va
cdng su chi rd van déng xoan bu trir cho su giam cac
thong s6 stic cang & bénh nhan suy tim phan sé
tong mau bao ton dé duy tri EF trong gidi han binh
thudng. Tac gia cling chi ra c6 méi tuong quan chat
gilta Twist va GLS (r = 0,58, p<0,001). Diéu nay cang
khang dinh cac théng sé bién dang rat c6 gia tri
trong lugng gia chiic nang tim.

Ngoai cac yéu t6 c6 dinh nhu tudi, gidi, chiing
tdc, con nhiéu yéu té anh hudng dén cac théng so
stic cang va van dong xoan & bénh nhan suy tim
nhu: Tién ganh, hau ganh, tan s6 tim, cac bénh di
kém (THA, DTD, suy than, COPD...), nhiing thay ddi
vé kich thudc, hinh thé cda that, nhi déu anh huéng
dén huéng co bop cla cac soi co. Van déng xodn
cUa that trai con bi anh hudng bai: Gidam dong mau
mach vanh & I6p néi mac; lién quan dén sy khac biét
ban kinh gilta I&p ndi mach va ngoai mac nhu trong
trudng hop phi dai co tim, c6 thé gay thi€u mau va
chénh léch dudng kinh gilra 16p ndi mac va ngoai
tang, do dé co thé lam gidm stic cdng co tim nhung
lai tdng van dong xoan; su kéo dai that trai tur nén tdi
mom [8]. Do vay, co rat nhiéu yéu té phuc tap anh
hudng dén van déng xoan, nén trong thuc hanh lam
sang chung ta can danh gia y nghia ctia van dong
x0dn & ting trudng hop bénh cu thé.

Karaahmet T va cong su nghién clu & cac bénh
nhan cé bénh co tim gian khéng do thiéu mau, thay
van dong xoay & nén tang trong khi van déng xoay
3 mom, gbc xoay va dé xodn that trai gidam & nhom
¢6 xo hoa co tim so véi nhém khéng c6 xo hda co
tim. Van dong xoay cla that trai gidam nghiém trong
& nhiting bénh nhan c6 dao ngugc xoay & mém so
véi nhém khéng cé ddo ngugc xoay & méom. Nhiing
thay déi nay trong mé hinh xoay dinh c6 thé dugc
giai thich la do hién tuong cau hoéa that trai tang Ién
dan dén sy md& rong cda dinh. Diéu nay dan dén viéc
mat kién tric xién cla cac sgi vong dinh, chdng trg
nén ngang hon va gan giéng vgi dinh hudng soi
ngang clia vong co ban. Cuéi cung gian that trai dan
dan va tang tinh cau dan dén nhiing thay déi trong
dinh hudng sgi co va déng luc xoan, gay ra su suy
gidm thém chuc ndang tam thu va tam truong [9].
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Nghién ctu clia ching téi thay dinh stic cang theo
cac chiéu doc, ban kinh, chu vi va dién tich that trai
cé moi tuang quan muc dé chat vira vai Dd, EDV, FS.
Nhu vay stic cang co tim sé bi bién d6i khi c6 cac
bién ddi vé kich thudc, thé tich clia that trai va tuong
quan yéu hon véi kich thudc clia tang nhi. Binh goc
xoay that trai Twist c6 tuong quan nghich mdc do
vUa véi Dd, EDV va tuong quan thuan muc do viua
vGi FS. DO xoan that trai Torsion c6 tuong quan
nghich muc d6 viua véi Dd, EDV va tuong quan
thuan muc d6 vua véi FS (r=0,57; p<0,05).

Kraigher-Krainer E va céng su nghién ctiu & 219
bénh nhan suy tim phan s6 tong mau bao ton, thay
GLS, GCS giam cing lién quan véi tang cao chi s6
thé tich that trai cudi tam thu va khéi lugng co that
trai. Khéng c6 méi lién quan gitra GLS, CGS vdi cac
théng sé siéu am danh gia chic nang tam truong
that trai [10].

5. Két ludn

Cac thong so sutic cang that trai gidm dan theo
NYHA va c6 tuong quan viia dén chat véi quang
duong di b 6 phut. Cac thong so stc cang that trai
do trén siéu am danh dau mo 3D c¢é tuong quan kha
chat vai stic cang truc doc do trén siéu am danh dau
mo 2D GLPS, tuong quan chat vua véi dudng kinh
cudi tam truong that trai Dd, thé tich cudi tam
truong that trai EDV, tuong quan vla véi phan suat
€O ngan sgi co that trai FS. GOc xoay va do xoén that
trai giam dan theo cac mic d6 NYHA nhung khéng
¢ y nghia thong ké. Goc xoay va dé xoan that trai
cb tuong quan yéu véi quang dudng di bo 6 phut,
tuong quan vua vdéi suc cang truc doc do trén siéu
am danh dau mo 2D GLPS, véi dudng kinh cudi tam
truang that trai Dd, thé tich cudi tdm truong that trai
EDV, tuong quan vlia véi phan suat co ngén sgi co
that trai FS.
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