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Panh gia mgt s0 thong so vé sirc cang va van dong xoan
cua that trai bang siéu am tim danh dau moé 3D & bénh
nhan suy tim man tinh

Assessment of left ventricular strain and twist by 3-dimentional speckle
tracking echocardiography in patients with chronic heart failure

Nguyén Thi Kiéu Ly, P§ Vin Chién, Pham Nguyén Son Bénh vién Trung wong Qudn doi 108

Tom tat

Muc tiéu: Danh gia mot sé théng sé suic cang va van dong xoan that trai bang siéu am danh dau mo
3D & bénh nhan suy tim man tinh. Déi tuong va phuong phdp: Nghién ctu tién clu, mé ta cat ngang cé
so sanh véi nhéom ching, dugc thuc hién trén 110 bénh nhan suy tim man tinh va 50 ngudi khée manh
dugc diéu tri ndi tra tai Khoa No6i Tim mach, Bénh vién Trung uong Quan doi 108 ti thang 1/2018 dén
thang 10/2020. Két qua: Tudi trung binh cia nhém bénh nhan suy tim 65,82 + 11,77 ndm, nam gidi chiéu
66,36%, clla nhdm ching tudi trung binh 1a 65,16 + 10,24 ndm, nam gidi chiém 68%. Tat ca cac chi s6 vé
sUic cang va xoan ctia nhém suy tim déu giam hon so véi nhém chiing (p<0,05), trong dé suc cang doc
(GLS), d6 x0an (twist) 8 nhdm suy tim [a-11,01 + 3,825 va 7,94 + 4,28 do; & nhdm ching 1a-19,92 + 2,87
va 16,83 + 9,87 do; & nhém suy tim EF > 50% la -14,25s" + 4,35 va 10,96 + 4,74 d6. Stic cang va xoan
giam theo EF: GLS, twist 1an lugt & nhém EF < 40% 1a -8,79 + 2,55 va 5,89 + 2,79 d6, & nhom EF 40 - 49%
1a-11,47 + 2,45 va 8,34 + 4,05, 8 nhom EF < 40% la -17,79 + 4,445 va 10,96 + 4,74 d6. G nhém suy tim
EF gidam 100% bénh nhan giam GLS, 98,8% giam xoan, & nhom suy tim EF bao ton ty & nay chi la 73,3%
va 53,3%. Két ludn: Cac chi s6 bién dang theo hudng doc (GLS), ban kinh (GRS), chu vi (GCS), dién tich
(GAS), goc xoay (twist) va van déng xoan (torsion) cla that trai giam & bénh nhan suy tim so véi nhom
chiing va bién déi sém & nhém suy tim phan suat téng mau béo tén. Ty |é gidm bién dang theo truc doc
(GLS) va chiéu ban kinh (GRS) la thuong gap nhat.

Ttrkhod: Suy tim, siéu am danh dau mé, siéu am 3D, van dong xoan.

Summary

Objective: To evaluate echocardiographic torsional and strain parameters of left ventricle by 3D
speckle tracking echocardiography in patients with chronic heart failure. Subject and method: A
prospective, case-control, cross-sectional study which was conducted on 110 patients with chronic heart
failure and 50 healthy people hospitalized at the Department of Cardiology, 108 Military Central Hospital
from January 2018 to October 2020. Result: The mean age of patients with heart failure was 65.82 + 11.77
years old, men were 66.36%, the average age of the control group was 65.16 £+ 10.24, men accounted for
68%. All LV strain and torsional indices in the heart failure patients were lower than that of the control
group (p<0.05): Global longitudinal strain (GLS), twist in the heart failure group was -11.01 + 3.82s' and
7.94 + 4.28 degrees; in the control group were -19.92 + 2.87s" and 16.83 * 9.87 degrees; In the heart

Ngay nhdn bai: 31/5/2021, ngay chap nhdn ding: 8/6/2021
Nguoi phan hoi: Nguyén Thi Kiéu Ly, Email: nklyrose@gmail.com - Bénh vién Trung wong Qudn dgi 108



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.16 - N°4/2021

DOI: https://doi.org/10.52389/ydIs.v16i4.770

failure group, EF > 50% was -14.25s" + 4.35 and 10.96 + 4.74 degrees. LV strain and torsion decreased
according to EF: GLS, twist in EF < 40% group was -8.79 + 2.5s" and 5.89 + 2.79 degrees respectively, in
EF group 40 - 49% was -11.47 + 2.4s" and 8.34 + 4.05 degree, in the EF < 40% group it was -17.79 + 4.44s
"and 10.96 + 4.74 degrees. In HF patients with reduced EF, GLS was decreased in 100% patients, twist
reduced in 98.8% patients, in reverse, patients with preserved EF, this rate was only 73.3% and 53.3%.
Conclusion: Left ventricular global longitudinal strain (GLS), radial strain (GRS), circumferential strain
(GCS), area strain (GAS) reduced in patients with chronic heart failure compared with controls. These
parameters changed in HF patients with preserved EF earlier then EF. GLS and GRS are more frequently

seen in HF patients.

Keywords: Heart failure, speckle tracking, 3-dimentional echo, torsion.

1.Pat van dé

Suy tim la mot héi ching Iam sang phuc tap, la
tién trién giai doan cudi clia nhiéu bénh tim mach,
hau qua clia né la lam suy giam dang ké stic khde va
chat lugng cudc séng cla ngudi bénh. Nhirng nam
gan day ty lé suy tim c6 phan suat téng mau bao ton
(EF = 50%) ngay cang ra tang, chiém tdi 50% dan sé
suy tim [1]. Trong thuc hanh |am sang phan suat
tébng mau that trai EF la théng s6 quan trong trong
danh gia chiic nang that trai, danh gia nguy co tim
mach va la yéu t6 tién lugng quan trong & nhiing
bénh nhan suy tim cé EF < 40% [2]. Tuy nhién, déi
v&i nhitng bénh nhan suy tim cé EF > 40% thi gia tri
tién lugng ctia EF bi han ché va EF it c6 gia tri danh
gia dugc nguy cd tim mach va gia tri tién lugng cho
nhém bénh nhan nay [3]. Gan day véi su phat trién
cla siéu am danh dau mé cho phép ching ta danh
gia dugc nhiing bién d6i cau trac, chiic nang tim
trong giai doan sém thong qua cac théng soé bién
dang (hay suic cang) co tim [4]. Siéu am tim danh
ddu moé 2D da dugc sir dung phd bién trong thuc
hanh lam sang va cé nhiéu nghién ctu thuc hién
bang phuong phap nay. Tuy nhién, siéu am tim 2D
con nhiéu han ché, vi vay siéu am tim danh dau mé
3D la phuong phap mgi, danh gia dugc cac thong sé
bién dang trong khéng gian 3 chiéu, khac phuc
dugc cac nhugc diém cla siéu am tim danh ddu mé
2D [5]. Hién nay, chua cé nhiéu nghién ctiu trong
nudc va quic té vé van dé nay. Vi vay, chung toi
thuc hién nghién cu nay véi muc tiéu: Hdnh gid mét
s6 théng sé suic cdng va vdn déng xodn cua thdt trdi
bdng siéu am tim ddnh ddu mé 3D & bénh nhan suy
tim man tinh.

2. Déi tugng va phuong phap
2.1. Déi tuong

Nghién ctu dugc tién hanh trén 160 déi tugng
gébm 110 bénh nhan suy tim man tinh va 50 ngudi
khde manh khéng cé bénh tim c6 tudi, gidi, chiéu
cao, can nang tuong duong nhoém bénh. Tat ca cac
doi tuong déu dugc diéu tri tai Bénh vién Trung
uong Quan doi 108 trong thdi gian tirthang 01/2018
dén thang 10/2020.

Tiéu chudn lua chon: Bénh nhan dugc chan doan
suy tim theo khuyén céo Héi Tim mach chau Au ndm
2016 va dong y tham gia nghién ctu [6].

Tiéu chudn logi tra: Bénh nhan c6 rung nhi,
cudng nhi hoac nhip cham < 50 lan/ phut, hoac nhip
nhanh > 100 lan/ phut. Bénh van tim, bénh tim bam
sinh. Bénh nhan c6 bénh cap tinh khéng lam siéu
am dugc. Hinh anh siéu am khong ré nét va khong
phan tich dugc.

2.2, Phuong phdp

Nghién cdu tién clu, mé ta cat ngang co so
sanh v&i nhém chung.

Ddnh gid cdc théng sé suc bién dang (st cdng):

Tat ca cac bénh nhan déu duoc 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 véi dau do ma tran X5 (Philips Healthcare, Ha
Lan): Ghi hinh déng cac mat cat co ban c6 mac dién
tim kém theo, sau d6 chuyén sang tram phan tich c6
tich hgp phan mém TOMTEC Arena (Tomtec, CHLB
D). Phan tich cac théng s6 co ban va cac théng s6
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bién dang va van dong xoén that trai dua trén mat cat
Full volume toan bé that trai trén phan mém TOMTEC.

Mot s6 chi s6 do dugc trong nghién ciru nhu
sau: Do cac théng s6 siéu am co ban vé kich thudc
theo khuyén cdo ctia Hoi Siéu am Tim Hoa Ky, chi s6
EF dugc tinh theo phuong phéap Simpson. D& phan
tich cac gia tri bién dang theo truc doc, béan kinh,
chu vi that trdi ching t6i s&t dung nut phan tich bién
dang (khung phan tich strain) trén dao dién cla
may. May sé ty dong cho ra gia tri dinh bién dang va
bién dang cudi tdm thu cla toan bo that trai cling
nhu clia tiing vung that trai (chia theo 16 vung) dudi
dang biéu d6 mat bo va biéu dé dé thi.

GLS (global longitudinal strain): Suc cang truc
doc that trai. Do khi co bop that trai co ngan lai theo
chiéu doc nén GS c6 gia tri am-don vi la % (Hinh 1).

Hinh 1. Dinh stic cang truc doc that trai (GLS)
trén siéu am mé 3D
GRS (Global radial strain): Stic cang theo chiéu béan
kinh. Khi co bdp that trai sé day 1én theo chiéu béan
kinh nén GRS ¢6 gia tri duong, don vi la % (Hinh 2).

Hinh 2. Stc cang chiéu ban kinh (GRS)
trén siéuam mo 3D

GCS (global circumferential strain): Stic cang theo
chiéu chu vi. Khi co bép that trai co nhé lai theo chiéu
chu vi nén GCS cé gid tri am, dan vi la % (Hinh 3).

Hinh 3. Stic cang chiéu chu vi (GCS) trén siéu dm mé 3D

GAS (global area strain): Stic cang dién tich, la sy
bién d6i dién tich b& mat ndi mac that trai khi co
bép, né la téng hop su bién ddi theo chiéu chu vi va
theo truc doc nén GAS cé gid tri am, don vi la %
(Hinh 4).

Hinh 4. Suic cang dién tich (GAS) trén siéu am mé 3D



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.16 - N°4/2021 DOI: https://doi.org/10.52389/ydIs.v16i4.770

D0 xoay hay goc xoan that trai (twist) - dugc tinh la hiéu d6 xoay cla nén trir di d6 xoay clia mom that
trai. BDon vi la do (°).

D06 xoan that trai (torsion) - dugc tinh bang géc xoan that trai chia cho chiéu dai that trai tit nén téi
mom. Pon vi la °/m.

LV Twist/ Torsion

Hinh 5. Cach tinh stic cang, goc xoay va van ddng xodn cua that trai trén phan mém TOMTEC
(Tomtec arena, CHLB Buc)

2.3. Xirly sé liéu
Chung téi s dung phan mém SPSS 22.0 dé x{ ly sé liéu, cac bién dinh lugng dugc biéu dién dusi dang
TB + SD, bién dinh tinh dugc biéu dién dang phan tram (%). Cac phép so sanh bién dinh lugng bang kiém

dinh t-Student test, gita cac bién dinh tinh bang thuat toan Chi binh phuong. Gia tri p<0,05 dugc coi la ¢ y
nghia théng ké.

3.Két qua
Bang 1. Pac diém chung ctia nhém nghién ciu
Chisé Nhom suy tim (n=110) | Nhom chiing (n = 50) p
Tudi trung binh (nam) 65,82+ 11,77 65,16 + 10,24 >0,05
Gidgi nam, n (%) 73 (66,36%) 34 (68,0%) >0,05
Gidi n{, n (%) 37 (33,64%) 16 (32,0%) >0,05
Can nang (kg) 58,29 £ 10,67 59,46 £ 9,34 >0,05
Chiéu cao (kg) 1,60 + 0,07 1,62 + 0,06 >0,05
BMI (kg/m?) 22,7 +3,53 22,7 + 3,07 >0,05
Huyét ap tam thu (mmHg) 128,72 £ 20,90 123,30+ 11,85 >0,05
Huyét ap tam truong (mmHg) 78,44+ 12,90 75,50+ 11,92 >0,05
Tan sé tim (chu ky/phut) 85,64 + 14,94 78,06 + 6,82 <0,05

Khéng co su khac biét vé tudi, gidi, chiéu cao, can nang gitta nhom suy tim va nhém ching.



TAP CHI Y DUOC LAM SANG 108

Tap 16 - S6 4/2021

DOI: https://doi.org/10.52389/ydIs.v16i4.770

Bang 2. So sanh dac diém dinh stic cing va van déng xoan that trai 8 nhém suy tim va nhém chiing

Théng sé Nhom suy tim (n=110) Nhém chiing (n = 50) P
GLS (%) -11,01 £ 3,82 -19,92 + 2,87 <0,001
GRS (%) 21,91 +£8,35 38,55+ 6,21 <0,001
GCS (%) -15,47 + 6,82 -26,05 + 9,66 <0,001
GAS (%) -18,16 +£ 8,77 -29,91 £ 13,37 <0,001
Twist (°) 7,94 £ 4,28 16,83 £ 9,87 <0,001
Torsion (°/m) 1,01 £ 0,56 2,42 £ 0,60 <0,001

Cac théng so suc cang truc dog, stic cang theo chu vi, stic cang theo ban kinh, stic cang dién tich, goc
xoay that trai va do xoan that trai gidm & nhém suy tim so véi nhdém chiing véi p<0,001.

Bang 3. Pac diém dinh siic cing that trai 8 nhém suy tim ¢6 phan suit tdng mau bao ton

Chisé EF = 50% Nhom ching b
(n=30) (n=50)
GLS (%) -14,25+ 4,35 -19,92 + 2,87 <0,01
GRS (%) 29,92 + 8,14 38,55+ 6,21 <0,01
GCS (%) -21,78 £6,70 -27,38+4,60 <0,01
GAS (%) -25,81 + 6,95 -32,48 £ 3,86 <0,01
Twist (°) 10,96 + 4,74 18,99 + 4,28 <0,001
Torsion (°/m) 1,46 + 0,60 2,42 + 0,60 <0,001

Cac thong s6 suic cang theo truc doc, chiéu ban kinh, chiéu chu vi, dién tich, goc xodn va dé xoadn that

trai déu gidam & nhém suy tim ¢ phan suat tong mau bao ton so véi nhém chiing.

Bang 4. Dac diém dinh siic cing that trai nhém suy tim theo EF

Théng sé EF < 40% (n =50) 40 <EF <49% (n = 30) EF = 50% (n = 30) p
GLS (%) -8,79 + 2,50 -11,47 + 2,40 -17,79 + 4,44 <0,001
GRS (%) 16,15+ 5,24 23,49+ 4,82 3531+8,12 <0,001
GCS (%) -10,70 £ 4,17 -17,10 £ 4,20 -25,79 £ 6,09 <0,001
GAS (%) -13,71 £ 4,47 -20,35+ 3,98 -29,98 £ 6,13 <0,001
Twist (°) 5,89+2,79 8,34 + 4,05 10,96 + 4,74 <0,05
Torsion (°/m) 0,72+0,35 1,05 +0,51 1,46 = 0,60 <0,05

Cac théng s6 suic cang theo truc doc, chiéu ban kinh, chiéu chu vi, dién tich, géc xodn va d6 xoan that
trai giam dan theo muic d6 giam cua EF.
Bang 5. Ty 1é s6 bénh nhan c6 giam van déng xoan va stic cing & cac phan nhém suy tim theo EF
Simpson so v@i nhém chiing

R . EF < 50% (n =80) EF =50% (n =30)
Thong s6
n % n %
GLS (%) 80 100,0 22 73,3
GRS (%) 80 100,0 22 73,3
GCS (%) 79 98,8 19 63,3
GAS (%) 0 98,8 19 63,3
Twist (0) 79 98,8 16 533
Torsion (0/m) 78 97,5 17 56,7
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Trong nhém suy tim phan s6 tong mau gidam
ching t6i thdy c6: 100% bénh nhan c6 giam suc
cang theo chiéu doc, chiéu ban kinh; 98,8% bénh
nhan cé giam suc cang theo chiéu chu vi, dién tich
va goc xoay that trai gidm; 97,5% bénh nhan cé
gidm d6 xoan that trai.

Trong nhém suy tim phan s6 téng mau bao ton:
C6 73,3% bénh nhan c6 gidm suic cang theo chiéu
doc, chiéu ban kinh; 63,3% bénh nhan cé giam suc
cang theo chiéu chu vi va dién tich; 53,3% bénh
nhan c6 goc xoay that trai giam va 56,7% bénh nhan
c6 giam dé xoan that trai.

4. Ban luan

DPanh gid chic nang that trai ¢ bénh nhan suy
tim 1a mot van dé quan trong c6 thé gilp cac thay
thuéc dua ra nhiing quyét dinh lam sang hop ly
nham cai thién tién lugng va diéu tri. Danh gia chuc
nang that trai & nhirg bénh nhan suy tim phan suat
téng mau bao ton van luén la mot thach thac déi
vGi cac nha lam sang do ton tai nhiéu van dé con
chua dugc rd rang trong co ché bénh sinh va biéu
hién lam sang. Gan day siéu am danh ddu mé 3D ra
doi, khdc phuc dugc nhiing nhugc diém cla siéu am
danh dau mo 2D, cho phép chiing ta danh gia dugc
co bép cla cac sgi co tim trong khéng gian 3 chiéu
[7]. Nghién cttu thay rang co tim c6 cdu tric phuc
tap, gobm 3 16p chinh, 1&p néi mac, I6p ngoai mac va
I6p gilta. Khi co bdp co tim khéng chi co ngan lai
theo truc doc, day Ién theo truc ngang, ma con van
dong xoan van [8]. Trong tién trinh ctia bénh I16p noi
tam mac la noi dé bi anh hudng bai su thiéu mau va
cac tinh trang bénh ly tim mach do dé co bép cua
I6p n6i mac gidm lam GLS gidm. Khi co bép cuda Iép
ndi mac giam sé dan dén van déng xodn cua that
trai cha yéu do I6p thugng tdm mac nén van déng
xo0dn tang. Nhiéu nghién ctu chi ra rang & giai doan
s&m GLS giam con GCS va twist binh thudng hoac
tang dé bu trir cho su gidm GLS dam bao phan suat
téng mau van trong gidi han binh thudng. Theo tién
trinh cla bénh cac I16p co gilta va thugng tam mac
cling bi anh hudng lam gidm céc chi sé stic cang va
van dong xoan that trai. Nhung moét s6 tac gia cling
thay ngay ca & bénh nhan suy tim phan suat téng

mau bao ton da cé giam ca GCS va van dong xodn
cUa that trai [9].

Day la nghién ctu dau tién dugc thuc hién bang
phuong phap siéu am danh ddu mo 3D tai Viét Nam
& nhom bénh nhan suy tim c6 phan suat tong mau
bdo ton va giam. Qua y van ching t6i chua thay co
tac gid nao cong b vé cac théng sé siéu am danh
ddu mé 3D dé tham chiéu nén day la nhiing két qua
c6 gia tri quan trong trong quan ly va diéu tri bénh
nhan suy tim.

Trén thé gidi, mét sé tac gid nhu Luo va cong sy
[10] da so sanh két qua gilta siéu am tim 3D va 2D,
thay rang chi s6 GCS trén siéu am tim danh dau mé
3D cao hon so vai 2D va chi sé GRS thi ngugc lai,
thap hon khi danh gia bang 3D. Tac gia cho rang c6
su thay d6i két qua nay la do siéu am tim 3D danh
gid cd nhing vung cd tim khéng thu dugc trén
khung hinh siéu am con 2D thi can phai day du céac
vling cd tim. Diéu nay cho thdy siéu am tim 3D dé
thuc hién va c6é do chinh xac cao han so vai 2D. Két
qua nghién ctiu cia chiing téi cho thdy, gia tri GLS &
nhém suy tim EF bao ton cé gia tri -14,25 + 4,3, GRS
la 29,92 + 8,14, GCS la -21,78 + 6,7, GAS -25 + 6,95.
Gia tri GCS va GAS thap hon so véi tac gia Luo va
cdng su vGi két qua lan lugt la -14,28 + 3,6, 28,84 +
10,35, -33,1 + 6,73, -44,07 + 7,5. C6 su khac biét nay
la do nhom tac gia dé sir dung phan mém cuia hang
Toshiba (Nhat Ban). Pay la nhugc diém chung cua
cac phan mém siéu am tim danh dau mé khi khong
€6 su théng nhat vé gia tri tham chiéu.

Két qua clia chdng toi thdy cac thong so stic
cang that trai déu giam & bénh nhan suy tim, ngay
cd nhom bénh nhan suy tim phan suat téng mau
bao ton co téi 73,3% bénh nhan cé giam GLS, GRS,
63,3% gidm GCS, GAS. Ty Ié bénh nhan c6 gidm géc
x0dn va van dong xodn thap hon tuong Ung la
53,3% va 56,7%. Diéu nay c6 thé dugc hiéu la nhing
bénh nhan suy tim vaéi EF bdo ton can dugc siéu am
danh gia cac thong so6 siéu am tim danh dau mé do
nhing chi s6 nay thudng bién déi trong giai doan
s&m hon trudc khi EF giam.

5. Két ludn

Siéu am tim danh dau mé 3D la phuong phap
an toan, hiéu qua dé danh gia siic cang va van dong
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x0an clia that trdi & bénh nhan suy tim man tinh. Cac
chi s6 bién dang theo hudng doc (GLS), ban kinh
(GRS), chu vi (GCS), dién tich (GAS), g6c xoay (twist)
va van dong xoan (torsion) clia that trai giam & bénh
nhan suy tim so v6i nhém ching va bién déi sém &
nhom suy tim phan suat téng mau bao ton. Ty 1é
giam bién dang theo truc doc (GLS) va chiéu ban
kinh (GRS) la thudng gap nhat.
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