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PAT VAN PE
1. TINH CAP THIET

Tang huyét 4p ngay nay di tr& thanh mét trong nhitng bénh
tim mach c6 ty Ié mac bénh gia ting nhanh & nhiéu qudc gia trén thé
gi¢i.Tang huyét 4p gay bién ching trén nhiéu co quan quan trong
nhu tim, ndo, mét, than va dong mach ngoai bién.

Véi sy phat trién cua y duoc hoc, nhiéu loai thuéc mai va
nhiéu chién luoc diéu trj ra doi, mic du vay tan suat bién chang va tir
vong van con cao. Vi viy, néu phat hién sém cac bét thuong chic
nang tim trude khi co phi dai that trai c6 thé giup bac si 1am sang c6
mot chién lugc diéu tri tot hon. Xuét phét tir thuc té trén, ching toi
tién hanh dé tai: “ Nghién citu chirc néng that trai bang siéu am
ddnh diu mé co tim ¢ bénh nhan ting huyét 4p nguyén phat” voi
hai muc tiéu sau:

1. Panh gia chirc ning that trai bang siéu 4m danh diu mo
co tim 2D & bénh nhan ting huyét 4p nguyén phat c6 phan suit
tbng mau that trai bao ton.

2. Tim hiéu gié trji tham chiéu cac thdng sb bién dang co tim,
ty 18 rdi loan chirc ning that trai bang siéu 4m danh ddu moé co tim,
mbi twong quan vé&i tudi, tan sé tim, mot s thong sb siéu &m tim
kinh dién va lién quan véi mot sé yéu td nguy co.

2. Y NGHIA KHOA HQC

Trong thyc hanh 1am sang siéu &m tim 1a cong cu chan doan
thudng duoc lya chon dé danh gia chirc nang tim. Hai phwong phap
thuong st dung la siéu &m M- mode va Simpson trén 2D. Tuy nhién
cac phuong phap nay chi l1a ban dinh lugng, phu thudc vao kinh
nghiém cua nguoi 1am siéu &m.Vi thé ching c6 do nhay tuong ddi
thap trong phét hién nhiing bat thuong kin déo vé chirc ning tim.
Trong nhitng ndm gan day théng s6 bién dang co tim duoc xem Ia
mot thdng sb giup danh gia sy suy giam chic nang tim tir rat som,
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trude khi co phi dai that trai. Cong huong tir tim 12 tiéu chuan vang
dé danh gia bién dang co tim nhung k§ thuat nay kha dit tién nén kho
c6 thé ap dung trong thuc hanh 1am sang. Siéu &m tim Doppler mo
danh gia duoc su bién dang co tim theo truc doc nhung phwong phap
nay phu thudc goc. Ky thuat siéu am danh ddu mé co tim la mot ky
thuat mai, ky thuat ndy cho phép danh gia chirc nang co tim thong
qua phan tich hinh anh bién dang co tim theo nhiéu tryc trén siéu am
tim 2D hoic 3D. Vi thé n khéng phu thudc goc, cung cap mot luong
gia khach quan va c6 kha ning tai 1ap lai vé chirc ning tim theo tirng
viing va toan bo tim co tim. Vi vy, k¥ thuat siéu am danh diu mé co
tim ¢ thé danh gia sy suy giam chirc nang tim kin dao khi moi c6 bat
thudng vé chirc ning ciia md, chwa c6 bién doi vé hinh thai caa tim.
Do d6 chiing t6i tién hanh nghién ciu van dé nay nham ung dung ky
thuat moi trong danh gia chirc nang tim.
3. NHUNG PONG GOP MOI CUA LUAN AN

Van dung ky thuat siéu am danh ddu mé co tim da giup cho
chung t6i danh gia chirc ning tim theo nhiéu huéng khac nhau phu
hop véi sinh ly hoat dong binh thuong caa tim, dong thoi gidp ching
t6i phat hién sém bit thuong chirc ning tim ¢ bénh nhan ting huyét
ap trong khi cac phuong phap siéu 4m tim thudng qui con trong gidi
han binh thuong. Ngoai ra qua nghién ctru nay ching toi con dua ra
dugc mot sb gié tri tham chiéu vé su bién dang co tim ¢ nguoi Viét
Nam binh thuong lam co s¢ cho nghién ctu tiép theo.
4.BO CUC CUA LUAN AN

Luan an c6138 trang, bao gom cac phan: dat van dé (3 trang),
tong quan (36 trang), ddi twong va phuong phip nghién cuu (25
trang), két qua (36 trang), ban luan (34 trang), két luan (2 trang), kién
nghi (1trang). Luan &n c6 45 bang, 1 biéu db, 5 so dd, 25 hinh. Luan
&n c6187 tai liéu tham khao, bao gém 13 tai liéu tiéng Viét va 174 tai
liéu tiéng Anh.
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Chuong 1
TONG QUAN TAI LIEU

1.1. PINH NGHIA TANG HUYET AP
1.1.1. Pinh nghia ting huyét ap

Theo ESH / ESC ndm 2013 va Hoi tim mach Viét Nam- Phan
Ho6i Tang Huyét Ap Viét Nam nam 2014:

- Po tai phong khdm bénh: Huyét &p tam thu
(HATT)>140mmHg va/hoic huyét ap tdm trwong (HATTr)>90
mmHg. Hoac

- Holter huyét &p: Ban ngay (lic thic): HATT>135mmHg
va/hoac HATTr>85 mmHg. Ban dém (ltc ngu): HATT> 120 mmHg
va/hoac HATTr> 70 mmHg.Trung binh 24 gio: HATT>130mmHg
va/hoac HATTr> 80 mmHg. Po tai nha: HATT> 135 mmHg va hoac
HATTr> 85 mmHg.

1.1.2. Phan d¢ ting huyét 4p
Bang 1.1. Phan d ting huyét ap theo Hdi tim mach Viét Nam

o HATT HATTr
Phan do
: (mmHg) (mmHg)
HA t6i vu <120 N <80
HA binh thuong <130 <85
HA binh thuong cao 130- 139 85- 89
THA d6 1 (nhe) 140- 159 . 90- 99
_ va/hoic
THA d6 2 (trung binh) 160- 179 100- 109
THA d6 3 (nang) >180 >110
THA tam thu don doc >140 va <90

Phan d6 nay dua trén do HA tai phong kham.
Néu HATT va HATTr ¢ hai d6 khac nhau thi ldy mirc c6 phan do
cao nhat
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1.2. BIEN DANG CO TIM O BENH NHAN TANG HUYET AP
1.2.1. Pinh nghia su bién dang

Sy bién dang 1a phan sé thay doi chiéu dai so véi chiéu dai
ban dau. Sy bién dang khong c6 don vi va dugc mé ta bang %. Bién
dang c6 thé 1a s6 duong hoic s &m. Tdc d6 bién dang 1a toc do cua
su thay ddi vé bién dang va duoc tinh bang 1/sec hodc sec™ .

1.2.2. Cac loai bién dang co tim

Bién dang tam thu theo truc doc 1a su ngin lai va dai ra cia
thit trai. Bién dang theo truc ngang 13 sy mong di va day 1én cua
thanh tim. Bién dang theo chu vi danh gia sy thay d6i ctia thanh tim
theo huéng chéch theo chu vi. Bién dang xoén 1a sy khac nhau gitra
goc xoay cua day tim va goc xoay cia mom tim.

1.2.3. Bién dang co tim ¢ bénh nhan ting huyét ap bing ky thuat
siéu Am danh diu mé co tim

K§ thuat siéu &m danh ddu mé co tim 2D cho phép do ludng
cac théng sb vé co hoc cua tim goi 1a su bién dang co tim (gom c6 su
bién dang va toc do bién dang) trén hinh anh siéu am tim 2D.

Nguyén 1y co ban cua ky thuat siéu 4m tim danh dau mé 2D la
theo ddi sy chuyén dong cua cac dém (phan tir c6 mau xam). Cac
dém nay tao ra do sy twong tac va phan chiéu ciia chim tia siéu am
vao mod co tim.

O bénh nhan THA 16p dudi noi mac 1a 16p d& bi ton thuong
nhat. Bién dang theo truc doc cua that trai dugc chi phdi cha yéu
bai 16p dudi ndi mac nén bién dang theo truc doc bi thay d6i s6m
nhat Chirc ning cta Iop co tim & giira va 16p ngoai thuong khéng
bi anh huéng & giai doan dau.
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Chuwong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Nghién ciu gom 194 nguoi: 151 bénh nhan THA dang duoc
quan Iy va diéu tri theo chuong trinh phong chéng THA cia bénh
vién Bach Mai- Ha Noi va 43 nguoi lam nhom chang thu thap tuo
phong kham Vién Tim Mach Viét Nam thugc bénh vién Bach Mai tir
thang 10/2012 dén 07/2013.
2.1.1. Nhém bénh
Tiéu chudn chon bénh

- Bénh nhan dugc chan doan THA nguyén phat theo tiéu chuan
cuia Hoi tang huyét 4p Chau Au/Hoi tim mach Chau Au nam 2013 va
theo Phan Hoi Tang Huyét ap Viét Nam niam 2014.
Tiéu chudn logi trir

-Suy tim phan suét tbng mau giam, EF <50%, bénh mach vanh
cap hoiac man, bénh van tim: hep van tim nhe dén ning, ho van vira
va ning. Bénh mang ngoai tim. bénh tim bam sinh. Rbi loan nhip
tim, nhitng truong hop khéng phai nhip xoang. Tang huyét ap thu
phat, bénh phéi man tinh.Suy gan, suy than, ghép tang, dai théo
duong. Chét luong hinh anh xau.
2.1.2. Nhém chirng
Tiéu chudn chon nhém chirng

Nhém ching 1a nhitng nguoi binh thuong di kiém tra suc khoe
tai phong kham Vién Tim Mach Viét Nam thoa mén céc tiéu chuan
sau: Khong c6 bénh tim mach, khong dai thao duong. Khong tang ap
phoi.. C4c chi s6 siéu am tim binh thuong theo tiéu chuan cua Hoi tim
mach My 2015.



Tiéu chudn logi triv

Chat luong hinh anh siéu am tim kém.. Khong dong y tham gia
nghién ctau.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru: nghién ctru mo ta cit ngang c6 so sanh.
2.2.2.Tién hanh phén tich siéu &m danh diu mé co tim

L4y hinh 2D téc d6 khung hinh 40- 90 hinh/gidy hozc it nhat
bang 40% tan sé tim, lay 3 hinh mat cat doc va 3 hinh ¢ mat cat truc
ngang. Chon 2 dién ¢ hai bén vong van va 1 diém ¢ moém tim. Phan
mém phan tich bién dang co tim tu phan tich va cho ra cac thong
s bién dang co tim. Sau d6 xuat cac théng sb sang excel 2007 dé
tinh trung binh bién dang:

+ Bién dang va van téc bién dang toan bo that trai theo truc
doc (GLS, GLSR) la trung binh bién dang cua 3 mat cit doc (17
doan co tim).

+ Bién dang va van tdc bién dang toan bo thit tréi theo chu vi
(GCS, GCSR), theo truc ngang (RS, radial vel) la trung binh cua 3
mit cat canh G tryc ngang.

+ Bién dang xoin: Goc xodn (°) = goc xoay mom tim - géc xoay
day tim

+ Tbc @6 xodn (%/s) = toc @6 xoay mom tim - toc do xoay
day tim

+Tbc @6 thao xoan (°/s) = (xoan tdi da thi tim thu- xo0in
van hai 14 mé)/thoi gian khéac nhau gitta xoén lGc tam thu va ldc
van hai 14 m¢
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Chuong 3
KET QUA NGHIEN CUU

3.1. PAC PIEM CHUNG CUA MAU NGHIEN CUU
Tat ca c6 235 nguoi dii tiéu chuan dua vao nghién ctru nhung
c6 41 nguoi bi loai khoi nghién ctu do chat lwong hinh anh kém. Vi
vay cudi ciing chiing t6i con 194 ngudi dwa vao nghién ciru, trong d6
151 bénh nhan THA va 43 ngudi khéng cd bénh tim mach lam nhém
ching. Chung t6i thu duoc két qua nhu sau:
Bang 3.1. Pic diém chung ciia miu nghién ciu

Nhom chirng Nhém THA
Pic tinh (n=43) (n=151) p
()_(+SD) (X+SD)
Tudi (nam) 58,338,21 60,91+8,13 >0,05
Gigi (nam) % 39,7 37,7 >0,05
Gidi (nix) % 60,5 62,3 >0,05
BMI 22,13+2,27 22,83+ 2,23 >0,05
BSA (m?) 1,58+0,144 1,58+0,141 >0,05
HA tam thu (mmHg) 114,19+10,63 | 137,62+12,8 <0,001
HA tam truong (mmHg) 68,02+9,01 81,52+8,54 <0,001
Tan sb tim (I/ph) 68,63+12,3 70,32+11,47 >0,05
LVMI (g/m?) 72,44+14,92 | 87,43+23,68 <0,001
LVIDd (cm) 4,58+0,38 4,5+0,45 >0,05
PWT (cm) 0,8+0,1 0,95+0,49 <0,05
RWT 0,35+0,05 0,42+0,21 <0,05
EF- Mode (%) 69,53+5,54 70,65+6,18 >0,05
EF- Simpson (%) 65,79+5,71 65,28+6,33 >0,05
FS (%) 39,3+4,55 40,12+5,12 >0,05

Nhan xét: Khong c6 su khac biét vé tudi, gigi, BMI, tan sb tim,
duong kinh trong that tréi cudi tm trwong va phan sudt téng mau that trai
gitta nhdm THA va nhoém chung.
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PANH DAU MO CO TIM
Bing 3.4: So sanh bién dang tm thu giira THA va nhém chirng

Nhom chirng Nhém THA
Thong sb (n=43) (n=151) P
()_(+SD) (X+sD)

GLS (%) -16,52+1,19 | -11,57+2,37 <0,001
GLSR (1/s) -0,96+0,13 -0,73£0,15 <0,001
GCS (%) -17,9242.39 | -13,52+4,97 <0,001
GCSR (1/s) -1,110,15 -0,90,23 <0,001
GRS (%) 12,33+1,94 10,2434 <0,001
Radial vel (cm/s) 1,98+0,35 1,65+0,42 <0,001
G6c xoin toi da (°) 11,33+4,51 10,56+5,38 >0,05
Tbc a6 xoén (%s) 90,13+34,19 | 78,94+33,85 >0,05
Thoi gian dat xoén

i da (6 1,19+0,29 1,13+0,26 >0,05 (m)
Chi sb doc- chu vi -17,22+1,44 | -12,55+2,83 <0,001
Chi sb tam thu 15,59+1,46 11,79+2,9 <0,001

(m) Mann - Whitney test.

Nhan xét: Céc thong s6 bién dang tdm thu theo truc doc, chu vi
va truc ngang & nhém ting huyét 4p giam hon so voi nhém ching..
G6c xoan, tde do xodn va thoi gian dat xoén téi da khong khac nhau

gitra hai nhdm.
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Bang 3.5: So sanh sw bién dang tdm thu theo hinh thai that tréai
Nhém ting huyét 4p
’ Nhom chang Phidai ddng | Phi dai léch TaL cau :cruc B'?h
Thong sb (n=43) Bm(n=21) | tam (n=9) dong tam thuong
(X+sD) X+SD x+sp) | ) (n=86)
( ) ( ) ()_( + SD) (Y + SD)
1084248 | -1264+154| -11,14255 |- 11,8422
GLS(%) | -1652+119 | ~1082248 64£154) - 11,1255 | -1184+2.28
p<000L* | p<0QOL* | p<0,001* | p<0,001*
~069:013 | -0,78+008 | -0,73t0,16 | -0,73£0,15
GLSR(ls) | -09620,13
p<000L* | p<005* | p<0,001* | p<0,001*
T14,98+459 | -15176,05 | - 13524478 | - 13,0499
o/ _ 17 Zﬁ Y i) i b i 1 1 Y
GCS 06) 9222391 005 p>005 | p<0001* | p<0,001*
0958022 | -10%0,18 | -087£022 | -0,88+0,24
GCSR (L -1.124015 PO PR 1% 1005
(ws) p<0,05* p>005 | p<000l* | p<0,001*
+ -+ + +
oRS 99 ogaenos | L0635 | TLGOTI | 100233 | 98234
p>0,05 p>0,05 p<005* | p<000L*
176:034 | 1974043 | 1612039 | 1,6:043
Radial vel cm/s) | 1,98+0,35 O == A =
adial vel (cmfs) 00,05 p>005 | p<005* | p<0,001*
, 1107451 | 9,79+527 | 1157492 | 10,1565
Géc xoin 11,3345 AP P N =
xoan () 0>0,05 00,05 00,05 p>0,05
, , 7645:3363 | 78,13t1592 | 76,56+33,05 | 80,61+35,89
Técdoxoin (%) | 90133419 | I, om0, I
0c o x0an () p>0,05 00,05 00,05 00,05
Thoi giandatxoan| 1,19¢029 | 118£027 | 128:023 | 1144022 | 112027
t6i da (s) p>0,05 (K)
, 12894272 | -139442.78 | - 12314267 |- 124242
Chi s6 doc-chuvi | - 17,22+1,44 89£2, 39412,78 | - 1231426 424293
p<000L* | p<005 p<000L* | p<0,001*
, 124829 | 1319+306 | 1155+2,60 | 1158204
Chisdtimthu | 1550+146 A S OO A
: p<0,05* p>005 | p<0Q0L* | p<000L*

(k) Kruskal- Wallis test, * so v&i nhdm chirng
Nhan xét: Mc bién dang va van toc tam thu theo truc doc, chu vi,
truc ngang ,chi s6 doc- chu vi va tam thu & bénh nhan THA giam rd rét
S0 Vi nhém chimg du chua ¢6 phi dai tht tréi (p<0,001). Bién dang
xo0én khong thay doi.



Bang 3.6: So sanh su bién dang tam thu ¢ bénh nhan suy tim
phan suét tong mau bao ton, khong suy tim va nhém chirng

Nhém ting huyét 4p
Nhém chieng Khéng
Thong sé (n=43) STPSTMBT ST?:_TG'\;')BT
()_(+SD) (n=90) ,‘S
()_(+SD) (X+sD)
-16,52+1,19 -11,93+2,21 11,0425
GLS O/ ) 1 ] 1 1 1
0) p<0,001* p<0,001*
-0.960.13 -0,74%0,15 -0,710,14
GLSR (/s T e
(s) p<0,001* p<0,001*
-17,92+2,39 - 14,0+4,79 -12,8245,17
0 ] 1 1 1 i ]
GCS (%) p<0,001* p<0,001*
-1,11%0,15 -0,92+0,23 -0,86+0,24
R l 1 1 1 1 1 ]
GCSR (155) 0<0,001* 0<0,001*
12,33+1,94 10,63+3,19 9,66+3,65
GRS (y 1 y 1 i 1 1
(%) P<0,05* p<0,001*
. 1,98+0,35 1,71%0,39 1,5620,43
R d I I / ] 1 ) 1 1 1
adial vel (cm/s) 0<0,05* 0<0,001%
G6c x0in () 11,33+4 51 10,9+5,06 10,04+5,83
p>0,05 p>0,05
. , 90,13+34,19 76,39+32,14 82,7+36,17
TA ~ - O ] H ] H 1 ]
oc do xoan (Y/s) 050,05 050,05
Thoi gian dat x0én 1,19+0,29 1,14+0,27 1,12+0,25
t6i da (s) p>0,05 (k)
Chisé doc. chuvi |~ 1722x144 -12,97+2,49 -11,93+321
' p<0,001* p<0,001*
Chi 6 tm th 15,59+1,46 12,19+2,61 11,21%3, 21
p<0,001* p<0,001*

* 50 v6&i nhom chiing, (K) Kruskal- Wallis test.

Nhan xét: Bién dang va van téc bién dang tdm thu theo
truc doc, chu vi, truc ngang, chi s6 doc- chu vi va tdm thu giam
nhiéu & bénh nhan chua c6 suy tim va giam nhiéu khi cé suy tim
phan suat tong mau bao ton.
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Bang 3.7: So sanh su bién dang tam thu ¢ bénh nhan ting huyét

ap c6 triéu chirng suy tim va nhom chirng

Nhom THA
Nhom chitng
NYHA 1 NYHA 2 P
Thong sb (n=43)
(n=90) (n=61)
(X+sD)
(X+sD) (X+sD)

GLS (%) -16,52+1,19 | - 11,93+2,21 | -11,04+2,5 | <0,001
GLSR (1/s) -0,96+0,13 | -0,740,15 | -0,71+0,14 | <0,001
GCS (%) -17,924239 | -14+4,8 | -12,82+517 | <0,001
GCSR (1/s) -1,12+0,15 | -0,9240,23 | -0,86+0,24 | <0,001
GRS (%) 12,33+1,94 | 10,63+3,19 | 9,66+3,65 |<0,001
Radial vel (cm/s) 1,98+0,35 1,71+0,39 1,56+0,43 | <0,001
Goc xoin (%) 11,33+4,51 | 10,945,06 | 10,04+583 | >0,05
Tbc a6 xoén (%s) 90,13+34,19 | 79,39+32,14 | 80,7+36,17 | >0,05
Thoi gian dat xoén

) 1,19+0,29 1,14+0,27 1,1240,25 | >0,05
toi da (s)
Chisd doc-chuvi | -17,22+1,44 | -12,97+2,49 | - 11,93+3,21 | <0,001
Chi s6 tam thu 15,59+1,46 | 12,19+2,6 | 11,21#3,21 |<0,001

Nhan xét: Bién dang tdm thu va van toc bién dang tam thu theo
truc doc, chu vi, truc ngang , chi s6 doc- chu vi va tam thu giam theo
mac NYHA. Goc xoin, tbec do xodn va thoi gian dat xodn téi da
khong thay doi.
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Bang 3.8: So sanh su bién dang tim thu theo d9 ting huyét ap
Nhém tiing huyét &
Nhém chirng ~ om mfg tye ap -
. . (n=43) bol bo 2 by 3
Thong so v (n=7) (n=45) (n=99)
(X+sD) - - -
(X+sD) (X+sD) (X+sD)
-16,52+£1,19 | -12,81+1,3 -11,24+2,6 -11,63+£2,29
GLS (%)
p<0,05* p<0,001* p<0,001*
- 0,96+0,13 -0,76+0,13 -0,74+0,18 -0,73+0,14
GLSR (1/s)
p<0,05* p<0,001* p<0,001*
-17,9242,39 | -14,86+7,23 | -12,77+5,03 -13,77+4,77
GCS (%)
p>0,05 p<0,001* p<0,001*
-1,12+0,15 -0,95+0,21 -0,87+0,24 - 0,89+0,24
GCSR (1/5)
p>0,05 p<0,001* p<0,001*
12,33+1,94 10,84+3,75 9,56+3,73 10,5+3,21
GRS (%)
p>0,05 p<0,001* p<0,001*
Radial vel 1,98+0,35 1,7+0,35 1,61+0,44 1,67+0,41
(cm/s) p>0,05 p<0,001* p<0,001*
o 11,33+4,51 9,0+6,07 10,7+6,03 10,6+5,06
Goc xoan (°)
p>0,05 p>0,05 p>0,05
Toc do xoan 90,13+34,19 67,19+19,1 77,34+34,89 80,05+34,2
(%/s) p>0,05 p>0,05 p>0,05
Thoi gian dat 1,1940,29 1,15+0,13 1,09+0,21 1,15+0,29
x0an tbi da (s) p>0,05 (k)
Chi s6 doc- -17,22+1,44 | -13,83+£3,31 | -12,01+3,07 -12,71+2,67
chu vi p>0,05 p<0,001* p<0,001*
VR 15,59+1,46 12,83+3,4 11,23+3,12 11,97+2,74
Chi s6 tdm thu
p>0,05 p<0,001* p<0,001*

(k) Kruskal- Wallis test. * so v&i nhdm chitng
Nhan xét: Bénh nhén ting huyét ap do 1,2,3, bién dang tam

thu va van téc bién dang tdm thu theo truc doc déu giam so Voi
nhoém chang. Bién dang chu vi va truc ngang giam & bénh nhan
THA d6 2 va 3.
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Bang 3.10: So sanh cic thong s6 bién dang tim trwong thit trai &

bénh nhan THA va nhém chirng

Nh6ém chiing Nhom THA
Thong sb (n=43) (n=151) p
(X+sD) (X+sD)

GLSR- IVRT (1/s) 0,510,28 0,36+0,17 <0,05
GLSRe (1/s) 0,86+0,22 0,61%0,18 <0,001
GLSRa (1/s) 0,96+0,24 0,75%0,22 <0,001
GCSRe (1/s) 1,05+0,29 0,79+0,3 <0,001
GCSRa (1/s) 0,78%0,27 0,6820,28 <0,05
Tbc do thao xodn (%/s) 37,47+22,46 32,9+25,63 >0,05 (M)
E/GLSR- IVRT (cm) | 229,25+234,05 | 233,7#190,49 | <0,05(m)
GLSRe/GLSRa 0,98+0,49 0,9+0,48 >0,05 (m)
GCSRe/GCSRa 1,71#1,92 1,27+1,07 <0,05(m)

(m) Mann- Whitney test.

Nhan xét: Téc do bién dang ¢ giai doan thu gidn dong thé

tich, diu va cudi tam truong theo truc doc va chu vi giam & bénh
nhan THA so vgi nhém chang (p<0,05).. E/GLSR- IVRT tang ¢
nhom THA so vgi nhém chung.
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Bang 3.12: So sanh bién dang tim truwong & bénh nhan THA c6 suy

tim phan suit tong mau bao ton, khong suy tim va nhém chirng

Nhoém ting huyét 4p
Nhom chirn 5
g Khong STPSTMBT
Thong sé (n=43) STPSTMBT (n=61)
X+SD n=90 o
( ) S ) (X+SD)
(X+5D)
GLSR- IVRT 0,51+0,28 0,36+0,16 0,37+0,19
(1/s) p<0,05* p<0,05*
0,86+0,22 0,63+0,18 0,58+0,18
GLSRe (1/s)
p<0,001* p<0,001*
0,96+0,24 0,78+0,23 0,72+0,21
GLSRa (1/s)
p<0,001* p<0,001*
1,05+0,29 0,81+0,28 0,76+0,32
GCSRe (1/s)
p<0,001* p<0,001*
0,78+0,27 0,69+0,28 0,68+0,28
GCSRa (1/s)
p>0,05 p>0,05
Toc d6 thdo xoan |  37,47+22,46 29,14+20,19 38,44+31,38
(“rs) p<0,05 (k)
E/GLSR- IVRT | 229,25+234,05 \ 234,03+203,03 \ 233,21+171,98
(cm) p>0,05 (k)
0,98+0,49 \ 0,9+0,53 \ 0,89+0,41
GLSRe/GLSRa
p>0,05 (k)
1,71+1,92 ‘ 1,25+1,14 ‘ 1,3+0,97
GCSRe/GCSRa
p>0,05 (K)

(k) Kruskal- Wallis test, * so vgi nhém chung

Nhan xét: O bénh nhan chua STPSTMBT, téc do bién dang
dau va cudi tim truong theo truc doc, dau tdm truong theo chu vi
giam hon so voi nhém chiing va giam nhiéu nhat khi c6 STPSTMBT
(p<0,001)...
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Bang 3.17: So sanh bién dang tim truwong theo ap lue d6 diy

] Nhém ting huyét 4p
Nhom chieng
A ) (n=43) Khéng ting Tang ALDD
Thong so v ALDD (n=119)|  (n=32)
(X+sD) _ _
(X+sD) (X+sD)
0,51+0,28 0,37+0,18 0,34+0,16
GLSR- IVRT (1/s)
p<0,05* p<0,05*
0,86+0,22 0,6+0,18 0,62+0,19
GLSRe (1/s)
p<0,001* p<0,001*
0,96+0,24 0,75+0,23 0,77£0,2
GLSRa (1/s)
p<0,001* p<0,05*
1,05+0,29 0,78+0,29 0,84+0,33
GCSRe (1/s)
p<0,001* p<0,05*
0,78+0,27 0,7x0,27 0,64+0,3
GCSRa (1/s)
p>0,05 p>0,05
Téc d6 thdo xoin 37,47+£22,46 32,1+£26,75 35,88+21,06
(%s) p>0,05 (K)
E/GLSR- IVRT 229,25+243,05 | 226,59+201,64 | 260,14+141,06
(cm) p<0,05 (K)
0,98+0,49 0,91+0,52 0,85+0,31
GLSRe/GLSRa
p>0,05 (k)
1,71+1,92 1,29+0,97 1,19+1,41
GCSRe/GCSRa
p<0,05 (k)

(k) Kruskal- Wallis test. * so vgi nhém chung

Nhan xét: O bénh nhan THA chua c6 ting ALDD ¢6 su giam
van téc bién dang theo truc doc & giai doan thu gidn ddng thé tich,
dau va cudi tam truong.. Nhom THA cé ting ALDD thi ti sb
E/GLSR- IVRT tang.
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3.3. GIA TRI CAC THONG THONG SO BIEN DANG CO TIM,
TY LE RLCN THAT TRAI, MOI TUONG QUAN VOl TUOI,
TAN SO TIM, MOT SO THONG SO SIEU AM TIM KINH
PIEN VA LIEN QUAN VOI MOT SO YEU TO NGUY CO
3.3.1. Gid tri trung binh ciia cdc thong s6 bién dang co tim 6 nhém chimg
Bang 3.19. Gia tri trung binh théng sé bién dang co tim &
nhém chirng

Thong sé (X+SD)

GLS (%) -16,52+1,19
GLSR (1/s) -0,96+0,13
GCS (%) -17,92+2,39
GCSR (1/s) -1,11+0,15
GRS (%) 12,33+1,94
Radial vel (cm/s) 1,98+0,35

Géc xoan (°) 11,33+4,51
Toc do xoan (Us) 90,13+34,19
Thoi gian dat xoan t6i da (s) 1,19+0,29

Toc do thao xoan (Y/s) 37,47+22,46
Chi sb doc chu vi - 17,22+1,44
Chi s6 tam thu 15,59+1,46

Nhan xét: Gi4 tri trung binh cua bién dang tam thu theo truc
doc, truc ngang, chu vi va géc xoan 1a - 16,52+1,19; 12,33+1,94; -

17,92+2,39; 11,33+4,51.

3.3.2. Ty 1¢ rdi loan chirc niing tAm thu

Bang 3.21: Ty 1¢ rdi loan chirc ning tim thu

Thong sé Ty 1& bat thwong

n %
GLS 143 94,7
GCS 98 64,9
GRS 48 31,8
Chi sb doc chu vi 122 80,8
Chi sb tam thu 102 67,5
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Nhan xét: Bién dang bién dang tam thu theo truc doc va chi s6 doc-
chu vi c6 kha nang phat hién réi loan chiic ning tim thu véi ty 18 >80%.
3.3.3.Ty I¢ réi loan chitc ning tim truwong

Bang 3.25: T¥ 1¢ rdi loan chirc ning tim truwong

o Ty 1é bat thwong
Thong so
n %
GLSRe 27/151 17,9
GLSRa 10/151 6,6
GCSRe 25/151 16,6
GCSRa 1/151 0,7
Toc d6 thao xoin 14/151 9,3

Nhan xét: C6 17,9% bénh nhan c6 bat thuong GLSRe va
16,6% bénh nhan c6 bat thuong GCSRe.
3.3.4. Méi twong quan v6i mot sé thong sb siéu Am tim kinh dién,
tudi va tan so tim
Bang 3.29: Twong quan giita cac thong s6 bién dang tim thu véi
tudi va tan so tim

Théng sb Tubi Tan sb tim
r 0,066 0,105
GLS
p >0,05 >0,05
r - 0,025 0,18
GCS
p >0,05 <0,05
r 0,021 - 0,262
GRS
p >0,05 <0,05
i . r 0,045 - 0,109
GOc xoan
p >0,05 >0,05
. X . r 0,006 0,202
Chi so doc- chu vi
: p >0,05 <0,05
. r 0 - 0,228
Chi so tam thu
p >0,05 <0,05
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Nhan xét: Bién dang theo truc doc, chu vi, bién dang theo truc
ngang, goc xoan, chi s doc- chu vi, chi s tim thu khong tuong quan véi

tudi. Bién dang theo truc doc, goc xoan khéng twong quan vai tan s tim.
Bang 3.30: Twong quan giira cac thong s bién dang tim truong
voi ty s6 E/A va E/e’

Thoéng s6 E/A E/e’
r 0,269 0,257

E/GLSR- IVRT
p <0,05 <0,05
GLSRe/GLSRa r 0,366 -0,107
p <0,001 >0,05
GCSRe/GCSRa r 0,274 - 0,061
p <0,05 >0,05

Nhan xét: Ty s6 GLSRe/GLSRa va GCSRe/GCSRa co twong quan
Vai ty s6 E/A. Ty sb E/GLSR- IVRT c¢6 twong quan véi ty sb E/A va E/e’.
3.3.5.Mai lién quan véi mdt s6 yéu té nguy co:
Bang 3.33: Lién quan giira mirc dd bién dang tAm thu véi rdi loan

lipid mau va viéc di€u tri lién tuc

Théng sb Roi loan lipid mau Diéu tri lién tuc
Khoéng Co Khéng Co
GLS S12,2141,95 | -11,4242,44 | -11,4242,72 | -11,6442,2
p>0,05 p>0,05
GCS -14,16+4,99 ‘ -13,39+4,97 | -12,21+4,89 ‘ -14,12+4,91
p>0,05 p<0,05
GRS 10,86+3,41 ‘ 10,09+3,39 | 9,12+355 ’ 10,7443,22
p>0,05 p<0,05
Chi sb -13,19+2,38 ‘-12,3912,92 -11,81+2,9 ’ -12,88+2,75
doc-chu p>0,05 p<0,05
Vi
Chi sb 12,41+2,66 ‘ 11,64+2,94 | 10,96+2,95 ‘ 12,1742,81
tam thu p>0,05 p<0,05
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Nhan xét: Khdng c6 su khéc biét cua gitta mac do bién dang tam
thu va rdi loan lipid mau. Bénh nhan diéu tri khéng lién tuc mac do
giam bién dang tam thu theo chu vi, truc ngang, chi sé doc-chu vi, chi sb
tam thu déu giam

Bang 3.38: Mitrc huyét a4p tim thu theo chi s6 doc-chu vi va

tam thu

Chi s6 doc-chu vi

o Binh Giam p
Huyét ap .
. thuwong
toi da
127,9349,02 | 139,92+12,51 <0,001
(95%CI 7,94+16,04)
Chi s6 tim thu
. Binh Gidm p
Huyét ap .
" thuwong
toi da
128,57+8,1 | 141,96%12,39 <0,001

(95%Cl 10,05£16,73)

Nhan xét: Trung binh huyét 4p tam thu & nhém c6 giam chi s6
doc- chu vi va chi s6 tm thu thdp hon ¢ nhoém c6 chi s6 doc chu-vi

va tam thu binh thudng
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Chuong 4
BAN LUAN

4.1. PAC PIEM CHUNG

Ching tdi nhan thdy khéng c6 su khéc biét v& tudi, gigi, BMI,
BSA, duong kinh trong that trai cudi tim truong va phan suat tong
mau gitra nhdm c6 THA va khong THA.
4.2. PANH GIA CHUC NANG THAT TRAI BANG SIEU AM
PANH DAU MO CO TIM
4.2.1. Panh gia chirc ndng tim thu

O bénh nhan THA, ching ti nhan thay céac théng sb bién
dang tdm thu theo truc doc, chu vi, truc ngang, chi sé doc- chu vi
va chi s6 tdm thu giam hon so v&i nhém chiing. Bong thoi céc chi
sb nay ciing giam ¢ bénh nhan THA chua c6 phi dai that trai chua
suy tim PSTMBT va giam nhiéu nhit ¢ bénh nhan THA c¢6 phi dai
dong tam (p<0,001), THA d6 2, 3 va c6 STPSTMBT. Bong thoi
muc d6 giam nay ciing gia ting theo mic NYHA. Bién dang xoin
chua thay doi. K&t qua nay phu hop voi két qua caa nhiéu nghién
ctru khac nhau nhu nghién ctru ctia Kosmala, Imbalazano, Krainer,
Kosmala va Morris. Nguyén nhan cia giam bién dang co tim ¢
bénh nhan THA la do cac s¢i co tim 16p dudi néi mac bi xo hoa
mo k& va xo héa quanh mach mau.
4.2.2. Panh gia chirc ning tim trwong

Ching t6i thay bién dang tdm truong theo truc doc (GLSR-
IVRT, GLSRe, GLSRa) va bién dang tim truong theo chu vi
(GCSRe, GCSRa) giam ¢ bénh nhan THA so vgi nhom ching va
giam nhiéu & bénh nhan STPSTMBT.Nhiéu nghién ctru ciing cho két
qua tuong tu. Ngoai ra ching tdi con thdy E/GLSR- IVRT nhém
THA cao hon nhém chang. Bac biét & bénh nhén c6 ting ap luc dd
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day that trdi. CO mdi twong quan giita E/GLSR- IVRT voi E/e’
(r=0,26, p= 0,002, Spearman. Theo Kasner GLSR- IVRT giam va
E/GLSR- IVRT tang ¢ bénh nhan STPSTMBT so vgi nhom ching.
4.3. GIA TRI CAC THONG THONG SO BIEN DANG CO TIM,
TY LE RLCN THAT TRAI, MOI TUONG QUAN VOI TUOI,
TAN SO TIM, THONG SO SIEU AM TIM KINH PIEN VA
LIEN QUAN VOI MOT SO YEU TO NGUY CO

Nghién ctru ching téi GLS binh thuong - 16,52 + 1,19 %.
Khuyén céo cua hoi siéu am My va Hoi hinh anh hoc Chau Au nim
2015 ciing cho gia tri binh thuong cua GLS nam trong khoang tir -
15,9% dén - 22,1% nhung van chua c6 gi4 tri binh thuong cho GCS
va céc thong sé bién dang co tim khac. Ty 1& réi loan chirc ning tam
thu tién 1am sang trong nhém THA nhu sau: GLS 94,7%, GCS
64,9%, GRS 31,8%. C6 méi lién quan gitra diéu trj lién tuc véi céc
thong s6 bién dang tdm thu. Phan tich da bién thiy huyét 4p tam thu
la yéu t6 c6 anh huong tryc tiép toi chi s6 doc-chu vi va chi sb tam
thu. Dong thoi ching toi ciing nhan thay huyét ap tdm thu trung binh
& nhom c6 chi sé doc-chu vi va chi sé tim thu binh thuong déu thap
hon 130 mmHg.
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KET LUAN

1. Panh gia chirc ning that trai

- Bién dang co tim thi tim thu theo truc doc, chu vi va truc
ngang, chi s6 doc -chu vi va chi s tam thu & bénh nhén ting huyét
ap chua phi dai that trai, chua suy tim phan suat tong mau bao ton
giam hon so voi nhdm ching,. Mac d6 giam nhiéu nhat khi cé suy
tim phan suat téng mau bao ton va NYHA 2.

-Mirc d6 bién dang va van téc bién dang theo truc doc: giam
nhiéu nhat khi c6 phi dai déng tdm va & bénh nhan tang huyét &p tir
do 2 tro lén.

-G6c x0dn chua thay doi.

-Bién dang diu tdm truong theo truc doc va chu vi giam &
bénh nhén ting huyét ap chua c6 phi dai that trai, chwa suy tim phan
suat tdng mau bao ton. Mirc d6 giam nhiéu nhat khi ¢é suy tim phan
suit tdng mau bao ton va NYHA 2.

-Mtrc d6 bién dang du tdm truong theo truc doc bit dau giam
& bénh nhan réi loan chirc ning tim truong do 1 va giam nhiéu nhat
o d62vado 3.

-Bién dang theo truc doc giai doan thu gidn ddng thé tich giam
nhiéu & bénh nhan phi dai ddng tdm, rdi loan chirc ning tim truong
d6 2,3 va co tang ap luc do day.

-Ty s6 E/GLSR-IVRT ting & réi loan chirc nang tim truong do
1 va nhiéu nhat rdi loan chirc nang tam truong d¢ 2, 3, khi c¢6 tang ap
lyc d6 day va gidn nhi tréi.

-Tdc d6 thédo x0én chua thay doi.
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2. Gia tri tham chiéu cac théng soé bién dang co tim, ty 1& roi loan
chirc néing that trai, méi twong quan voi tudi, tan sé tim, mot so
thong sé siéu 4m tim kinh dién va lién quan véi mét sé yéu té
nguy co

- Gia tri tham chiéu cua bién dang theo truc doc, chu vi, truc
ngang va goc xoan lan luwot la - 16,52+1,19; - 17,92+2,39;
12,33+1,94 va 11,33+4,51

- Ty 18 rdi loan chirc nang that trai: 94,7% véi bién dang theo
truc doc; 64,9% vaéi bién dang theo chu vi; 31,8% vdi bién dang theo
truc ngang; 80,8% Vi chi s doc chu vi va 67,5% véi chi s6 tam thu.

- Bién dang va téc do bién dang tam thu theo truc doc, chu vi, truc
ngang, goc xoan, chi sé doc-chu vi va chi s tim thu khong twong quan
VGi tudi.

- Bién dang dau tam truong theo truc doc va chu vi, ty s6 E hai
1&/ bién dang theo truc doc giai doan thu gidn dong thé tich, ty s toc
d6 bién dang dau va cudi tam truong theo truc doc va ty sé toc do
bién dang dau va cudi tim truong theo chu vi ¢6 trong quan véi ty sb
E/A. Ty s6 E/GLSR-IVRT tuong quan véi E/e’. Cac thong sb bién
dang tdm truong déu khong tuwong quan voi tan sé tim. Ty sb
E/GLSR-IVRT khong tuong quan véi tudi va tan so tim.

-Phan tich da bién cho thdy huyét 4p tam thu anh huong dén
chi sb doc-chu vi va chi sé tam thu. Mac huyét &p tam thu & nhém co
chi s6 doc-chu vi va chi sé tim thu binh thuong thap hon ¢ nhém cé
chi s6 doc-chu vi va chi s6 tam thu giam.
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KIEN NGHI

Qua két qua nghién ctru, ching tdi c6 mot sé kién nghi sau:

1/Can xem xét viéc thuc hién danh gia chirc ning tim thu that
tréi bang thong sé6 mirc d6 bién dang va van téc bién dang theo truc
doc, chi s6 doc-chu vi va chi s6 tim thu & cac bénh nhén ting huyét
khi chwa bién ddi trén céc thdng sb siéu 4m tim thuong qui, dic biét
bénh nhan ting huyét 4p do 2 tro 1én va mac huyét ap tam thu sau khi
diéu tri con > 130 mmHg nham phat hién sém céc bién d6i vé& chuc
nang tim tir d6 gitp phan ting nguy co tim mach va lya chon chién
luge diéu tri thich hop va tich cuc hon.

2/Trong danh gia chirc nang tim truong co thé sir dung ty s6
E/GLSR-IVRT dé woc tinh ap lyc d6 day ma khdng bi anh huong
boi tudi tac va tan sé tim.

3/ Can c6 nghién ciru véi c& mau Ién hon & ngudi binh thuong
dé c6 gia tri tham chiéu thich hop cho nguoi Viét Nam.
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INTRODUCTION

1.Urgency
Today, hypertension has become one of the most rapidly

growing cardiovascular diseases in many countries around the world.
Hypertension causes complications in many important organs like
heart, brain, eyes, kidneys and peripheral arteries. With the
development of medicine, although a great number of new drugs and
therapeutic strategies have emerged, frequency of complications and
deaths remains relatively high. Thus, early detection of cardiac
abnormalities before left ventricular hypertrophy occurs may help
clinicians have a better treatment strategy. For this reason, we carried
out the thesis:”’Study on Left Ventricular Functions Using Speckle
Tracking Echocardiography in Patients with Primary Systemic
Hypertension’. It aims at the following two goals:

1. To assess left ventricular functions by 2D speckle tracking
echocardiography in hypertensive patients with preserved left
ventricular ejection fraction.

2. To find out reference values of myocardial deformation
parameters, rates of left ventricular dysfunction, correlations with
age, heart rates, some classic echocardiographic parameters and
relations with some of risk factors.
2.Scientific significance

In clinical practices, echocardiography is a diagnostic tool
usually chosen to assess cardiac functions. Two commonly used
methods are M-mode and Simpson 2D ultrasound. However, these
methods, which are semi-quantitative and dependent on
echocardiographers’ experiences, have low sensitivity in detecting
cardiac abnormalities. In recent years, cardiac deformities (strain)
have been shown to be a useful measure of detecting premature
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cardiac dysfunction prior to left ventricular hypertrophy occurence.
Magnetic resonance is the gold standards for evaluating myocardial
strain. However this technique is expensive, so it is difficult to be
applied in clinical practices. Tissue Doppler imaging can evaluate
myocardial strain in the longitudinal axis but this method is angle
dependent. Speckle tracking echocardiography (STE) is a new
technique that allows the evaluation of myocardial functions through
multiple myocardial imaging analysis on 2D or 3D echocardiograms.
Therefore, it is not angular, providing an objective and repetitive
amount of cardiac functions in each region and in the entire heart
muscle. As a result, STE can evaluate myocardial dysfunction at the
onset of abnormal tissue function, with no change in cardiac
morphology. So we conducted this research to apply this new
technology in evaluation of cardiac functions.
3. New contributions of this thesis

Application of STE has helped us evaluate cardiac functions in
multi-directions and detect their early abnormalities in hypertensive
patients with normal routine echocardiography. In addition, we have
provided some reference values for myocardial strain in normal
Vietnamese people as the basis for subsequent studies.
4. Thesis outline

The thesis has 138 pages, including introduction (3 pages),
literature review (36 pages), subjects and methods of study (25
pages), results (36 pages), discussion (34 pages) , conclusion (2
pages), recommendation (1 page). It additionally composes of 45
tables, 1 chart, 5graphs, 25 pictures, 187 references, including 13
Vietnamese and 174 English materials.
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Chapter 1
LITERATURE REVIEW

1.1.DEFINITIONS AND CLASSIFICATION OF SYSTEMIC
HYPERTENSION
1.1.1.Definitions of systemic hypertension
According to the ESH / ESC in 2013 and Vietnam Heart
Association in 2014:
-Measurement at clinics: Systolic blood pressure (BPmax)
>140mmHg and / or diastolic blood pressure (BPmin) >90 mmHg. Or
-Holter blood pressure: daytime (at bedtime): BPmax >
135mmHg and / or BPmin > 85mmHg. At night: BPmax > 120
mmHg and / or BPmin > 70 mmHg. BP in 24 hours: BPmax >130
mmHg and / or BPmin> 80 mmHg. Measurement at home: BPmax>
135 mmHg and / or BPmin> 85 mmHg.
1.1.2.Classification
Table 1.1.Classification of systemic hypertension according to
Vietnam Heart Association in 2014

Diagnostic BPmax BPmin
category* (mmHg) (mmHgQ)
Optimal <120 and <80
Normal <130 <85
High normal 130- 139 85- 89
Grade 1 140- 159 90- 99
hypertension
Grade 2 160-179 | 9°F | 100-100

hypertension

Grade 3

. >180 >110
hypertension

Isolated systolic

. >140 and <90
hypertension

When a patient’s systolic and diastolic BP levels fall into different
categories, the higher diagnostic category applies.
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1.2. MYOCARDIAL STRAIN IN SYSTEMIC HYERTENSION
1.2.1. Definition of strain

Strain (deformation) is a fractional change in length compared
to the original length. Strain has no unit and is described in %. Strain
can be positive or negative. Strain speed is the rate of variation in
deformation and is measured in 1/ sec or sec - 1.

1.2.2. Types of myocardial strain

Longitudinal strain is the shortening and prolongation of the
left ventricle. Radial strain is the thinning and thickening of the wall
of the heart. Circumferential strain evaluates cardiac wall changes in
a circumferential fashion. Twist is the difference between the rotation
of the basal of the heart and the rotation of the apex of the heart.
1.2.3. Myocardial strain in hypertensive patients by STE

STE 2D allows the measurement of cardiac mechanical
parameters called myocardial strain (including deformity and rate of
deformity) on 2D cardiac imaging.

The basic principle of 2D imaging is to monitor the movement
of the spots (gray particles). These spots are caused by the interaction
and reflection of the ultrasonic beam into myocardium. In
hyppertensive heart, endothelial layer is the most vulnerable layer.
Longitudinal strain of the left ventricle is mainly controlled by
endothelial layer so the longitudinal strain is altered as early as
possible. The function of the medial and outer layers of cardiac
muscle is usually unaffected at an early stage of hypertensive heart.



5

Chapter 2
SUBJECTS AND METHODS OF STUDY

2.1.OBJECTS OF THE STUDY

The study examined of 194 people of which 151 hypertensive
patients were managed and treated under the Hypertension program
of Bach Mai Hospital in Hanoi and 43 control groups who were
collected from clinics of the Vietnam Heart Institute- Bach Mai
Hospital from October, 2012 to July, 2013.
2.1.1. Disease groups

Criteria for disease selection: patients diagnosed with
primary hypertension according to European Society of
Hypertension/ European Cardiovascular Society standards in 2013
and according to the Vietnam Hypertension Division 2014.

Exclusion criteria

Heart failure with reduced ejection fraction, EF <50%, acute
or chronic ischemic heart disease, valvular heart disease: mild to
severe valvular stenosis, moderate and severe valvular
regurgitation. Pericarditis. Congenital heart disease. Cardiac
arrhythmias, non sinus rhythm. Secondary hypertension, chronic
lung disease. Liver failure, kidney failure, organ transplantation,
diabetes mellitus. Bad imaging quality.
2.1.2. Control group

Criteria for selecting control groups: control groups were
normal people who went to medical examination at the clinics of the
Vietnam Heart Institute. They met the following criteria: No
cardiovascular disease, no diabetes mellitus. No pulmonary
hypertension. Normal echocardiography indexes as per standards of
the American Heart Association 2015.



Exclusion criteria

Cases of poor quality of imaging. Disagreement to participate
in the study.

2.2. RESEARCH METHODS
2.2.1. Study Design: A cross-sectional descriptive study.
2.2.Analysis of myocardial strain

A 2D imaging with 40-90 frames per second or at least 40% of
the heart rate, 3 longitudinal sections and 3 horizontal transverse
sections were taken. Two points on both sides of the mitral annulus
and one point on the apex of the heart were selected/ were clicked on.
Myocardial strain was automatically analyzed by softwares. Then
parameters were exported to excel 2007 to calculate the average of
the strain.

Global longitudinal strain and global longitudinal strain rate of
the left ventricle (GLS, GLSR) is the average of three longitudinal
sections (17 segments of the myocardium).

+ Global radial strain and radial velocity (RS, radial vel) is the
mean of the three transversal sections.

+ Twisted calculated according to the formula:

Twist angle (0) = angle of rotation of the base of the heart -
angle of rotation of the apex of the heart

Torsion speed (0 / s) = rate rotation of the apex — rate rotation
of the base

Untwist velocity (0 / s) = (Peak torsion in systolic periode —
torsion at mitral valve opening)/ time difference between the peak
twist and twist at the time mitral valve opening
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Chapter 3
RESEARCH RESULTS

3.1. GENERAL CHARACTERISTICS OF THE SAMPLE

Totally, 235 people were eligible for the study but 41 were
excluded due to poor image quality. So in the end, we had 194 people
for the study, of which 151 were hypertensive patients and 43
without cardiovascular disease as the control group. We had the

following results:

Table 3.1. General characteristics of the sample

Control group Hypertensive p
Characteristics (n=43) group(n=151)
(X+sD) ()_(+SD)
Age (year) 58,33+8,21 60,91+8,13 >0,05
Sex (male) % 39,7 37,7 >0,05
Sex (female) % 60,5 62,3 >0,05
BMI 22,13+2,27 22,83+ 2,23 >0,05
BSA (m?%) 1,58+0,144 1,58+0,141 >0,05
BP max 114,19+10,63 137,62+12,8 <0,001
BP min 68,02+9,01 81,52+8,54 <0,001
Heart rate (bpm) 68,63+12,3 70,32+11,47 >0,05
LVMI (g/m?) 72,44+14 92 87,43+23,68 <0,001
LVIDd (cm) 4,58+0,38 4,5+0,45 >0,05
PWT (cm) 0,8+0,1 0,95+0,49 <0,05
RWT 0,35+0,05 0,42+0,21 <0,05
EF- Mode 69,53+5,54 70,65+6,18 >0,05
EF- Simpson (%) 65,7945,71 65,28+6,33 >0,05
FS (%) 39,3+4,55 40,12+5,12 >0,05

Remarks: There was no difference in age, sex, BMI, heart rate,
left ventricular internal diastolic dimension, posterior wall thicness,

relative wall thickness, ejection fraction and fractional shortening
between the hypertensive group and the control group.
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3.2. EVALUATION OF LEFT VENTRICULAR FUNCTION BY STE
Table 3.4: Comparison of systolic strain between hypertensive
and control groups

Control group
(n=43)

Hypertensive
group (n=151)

Parameters p
(X+sD) ()_(+SD)

GLS (%) -16,52+1,19 | -11,57+£2,37 | <0,001
GLSR (1/s) -0,96+0,13 -0,73+0,15 <0,001
GCS (%) -17,9242,39 | -13,52+4,97 <0,001
GCSR (1/s) -1,1140,15 - 0,940,23 <0,001
GRS (%) 12,33+1,94 10,24+3,4 <0,001
Radial vel. (cm/s) 1,98+0,35 1,65+0,42 <0,001
Peak twist (°) 11,33+4,51 10,56+5,38 >0,05
Twist rate (%/s) 90,13+34,19 | 78,94+33,85 >0,05
Time to peak twist (5) 1,19+0,29 1,13+0,26 >0,05 (m)
Longitudinal-
circumferential -17,22+1,44 | -12,55+2,83 <0,001
systolic index
Global systolic

15,59+1,46 11,79+2,9 <0,001

Index

(m) Mann- Whitney test.
Remarks: GLS,, GLSR, GCS, GCSR, GRS, radial velocity,
longitudinal-circumferential systolic index and global systolic index
in the hypertensive group were lower than those in the control group.

This difference is statistically significant. The twisting angle, twist
rate and time to peak twist did not differ between the two groups.

Such difference is non-statistically significant.
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Table 3.5: Comparison strain according to left ventricular

morphology
Hypertensive group
C;orr;tjrgl Concentric | Eccentric | Concentric Normal
Parameters (n=43) hypertrophy | hypertensio | remodeling | geometry
R+50 (n=21) n (n=9) (n=35) (n=86)
( ) (X+SD) | (X+SD) | (X+SD) | (X+SD)
-10,8£248 |-1264+154 | -111+255 |-11,84+2,28
O - y i ¥y ) il il ¥
GLS (%) 165251191 0 001* | p<0,001* | p<0001* | p<0001*
-0.69+0,13 | -0,78+0,08 | -0,73+0,16 | -0,73+0,15
CLSR(Us) | -0968013 | hoo1x | p<005* | p<0001* | p<0001*
-1498+459 | -1517+6,05 | -13,52+4,78 | - 13,0+4,99
o - L) ¥ L) 1 k) L} ’ 1
GCS (%) 1922239 | 70008 5005 | p<0001* | p<0,001*
-0,95+0,22 | -1,0+£018 -0,87+£0,22 | -0,88+0,24
CCSR(Ws) | -1128015 | e | 5005 | p<0001* | p<0001*
11,66£3,57 | 11,69+3,71 | 10,02+3,03 9,82+34
o Ll Ll i 1 1 1 1 H
GRS (%) 12335194 | ™ 005 05005 | p<005* | p<0,001*
. 1,76+0,34 1,97+043 1,61+0,39 1,6+0,43
Radial vel (cm/s) 1,98+0,35 05005 05005 0<0,05* 0<0,001*
. 1107451 9,79+5,27 11574492 | 10,1565
Peak twist (°) | 11,33+4,51 55005 55005 5005 05005
. 76,45+33,63 | 78,13+15,92 | 76,56+33,05 |80,61+35,89
Twistrate (%) | 90,13+34,19 05005 05005 05005 05005
Time to peak twist | 1,19+0,29 1,18+0,27 1,28+0,23 1,14+0,22 1,1+0,27
©) p>0,05 (k)
Longitudinal-
circumferential | - 17,22+1,44 | 12<§%i0211 2" 13’351 352’;78 ) 12<(3) %)32137 ) 113%32133
systolic index <t P<t, P<C, P<C,
Global systolic 1550+1 46 1248129 13194306 | 11,55+269 | 11,58+2,94
index T p<0,05* p>0,05 p<0,001* p<0,001*

(K) Kruskal-Wallis test, * compared to the control group
Remarks: Longitudinal strain and longitudinal strain rate,
longitudinal-circumferential systolic and global systolic index in
hypertensive patients without left ventricular hypertrophy were

significantly reduced. The twist, twist rate and time to peak did not
differ between the two groups.
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Table 3.6: Comparison of systolic strain in patients with
congestive heart failure with preserved ejection fraction (HF-
pEF) and control group

Control Hypertensive group
group No HF-pEF HF-pEF
Parameters (n=43) (n=90) (n=61)
(X+sD) (X+sD) (X+sD)
-16,52+1,19| -11,93+£2,21 -11,04+£2,5
o . ) : : : :
GLS (%) p<0,001* p<0,001*
- 0.96+£0.13 - 0,74£0,15 -0,71+£0,14
GLSR (155) p<0,001* 0<0,001*
-17,92+2,39 | -14,0£4,79 -12,82+5,17
0 L L 1 1 1 L
GCS (%) p<0,001* p<0,001*
-1,11+0,15 - 0,9240,23 - 0,86+0,24
GCSR (1) p<0,001* p<0,001*
12,33+£1,94 10,63£3,19 9,66+3,65
0 ki L L ’ 1 Ll
GRS (%) P<0,05* 0<0,001*
Radial vel. 1,98+0,35 1,71+0,39 1,56+0,43
(cmis) p<0,05* p<0,001*
. 11,33+4,51 10,945,06 10,04+5,83
0 ) ) ’ 1 1 1
Peak twist (°) 0>0,05 0>0,05
90,13+34,19| 76,39+32,14 82,7+36,17
0 1 ’ 1 ’ ’ ’
Peak rate (°/s) 00,05 0>0,05
. . 1,19+0,29 1,14+0,27 1,12+0,25
Time to peak twist(s) 00,05 (K)
Longitudinal- -17,22+1,44 | -12,97+2,49 -11,93+3,21
circumferential systolic p<0,001* p<0,001*
index
Global systolic 15,59+1,46 12,19+2,61 11,21+3,,21
Index p<0,001* p<0,001*
* Compared to the control group
Remarks: GLS, GLSR, GCS, GCSR, GRS, radial vel,

Longitudinal-circumferential systolic index, global systolic index
reduced in patients with no heart failure and remarkably decreased in
HF-pEF (p<0.01).
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Table 3.7: Comparison of systolic strain in patients with clinical

features of heart failure and control group

Control Hypertensive group
group NYHA1 NYHA 2 p
Parameters (n=43) (n=90) (n=61)

(X+sD) | (X+SD) | (X+SD)
GLS (%) -16,52+1,19| - 11,93+2,21 | -11,04+2,5 <0,001
GLSR (1/s) -0,96+0,13 | -0,74+0,15 | -0,71+0,14 <0,001
GCS (%) -17,92+2,39| -1444,8 -12,8245,17 <0,001
GCSR (1/s) -1,12+0,15 | -0,92+0,23 | -0,86+0,24 <0,001
GRS (%) 12,33+1,94 | 10,63+3,19 9,66+3,65 <0,001
Radial vel

1,98+0,35 1,7140,39 1,56+0,43 <0,001
(cmis)
Peak twist (°) | 11,33+4,51 | 10,945,06 10,04+5,83 >0,05
Twist rate (°/s) [90,13+34,19 | 79,39+32,14 | 80,7+36,17 >0,05
Time to peak 1,19+0,29 1,14+0,27 1,12+0,25 >0,05
twist (s)
Longitudinal-
circumferential |- 17,22+1,44| - 12,97+2,49 | - 11,93+3,21 <0,001
systolic index
Global systolic

15,59+1,46 | 12,19+26 11,2143,21 <0,001

index

Remarks: GLS, GLSR, GCS, GCSR, GRS, Radial velocity,

longitudinal-circumferential

systolic and global

reduced with NYHA vs the controls.

systolic

index
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Table 3.8: Table 3.7: Comparison of systolic strain in grade of

hypertension

Control Hypertensive group |
Parameters group Grade 1 Grade 2 Grade 3
(n=43) (n=7) (n=45) (n=99)
(X+sD) | (X+SD) | (X+SD) (X+sD)
-16,5241,19 | -12,81+1,3 | -1124+2,6 | -11,63+2,29
0 ) ) ) ) ) ) ) )
GLS (%) p<0,05* p<0,001* p<0,001*
-0,96+0,13 | -0,76+0,13 | -0,74+0,18 -0,73+0,14
GLSR (1) p<0,05* p<0,001* p<0,001*
-17,92+2.39 |-14,86+7,23| -12,7745,03 | -13,77+4,77
0 ) ) ) ) i) i) ) )
GCS (%) 05005 | p<0,001* | p<0,001*
-1,12+0,15 | -0,95+0,21 | -0,87£0,24 -0,89+0,24
GCSR (L/s) p>0,05 p<0,001* p<0,001*
12,33+1,94 | 10,84+£3,75 | 9,56%3,73 10,5+£3,21
0 1 1 1 1 ) ) ) )
GRS (%) 05005 | p<0,001* | p<0001*
Radial vel 1,98+0,35 1,7£0,35 1,61+0,44 1,67+0,41
(cm/s) p>0,05 p<0,001* p<0,001*
. 11,33+4,51 9,0+6,07 10,7+6,03 10,6+5,06
0 I ) ] 1 ] l ] l
Peak twist () 00,05 00,05 00,05
Twist rate (%) 90,13+£34,19 | 67,19£19,1 | 77,34+34,89 80,05+£34,2
p>0,05 p>0,05 p>0,05
Time to peak 1,1940,29 1,15+0,13 1,09+0,21 1,15+0,29
twist (S) p>0,05 (K)
Longitudinal- | -17,22+144 |-13,83+3,31| -12,01+£3,07 | -12,71+2,67
circumferential p>0,05 p<0,001* p<0,001*
systolic index
Global systolic| 15,59+1,46 12,83+34 | 11,23+£3,12 11,97+2,74
index p>0,05 p<0,001* p<0,001*

(K) Kruskal- Wallis test. * Compared to the control group

Remarks: In patients with grade 1,2,3 of hypertension, systolic
strain and systolic strain rate were decreased in comparison with the
control group. GCS, GSR, longitudinal-circumferential systolic and
global systolic index were significantly reduced grade 2 and 3 of
hypertension (p <0.001).
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3.2.2. Evaluation of diastolic functions

Table 3.10: Comparison of left ventricular diastolic strain in

hypertensive patients and control groups

Control group | Hypertensive
Parameters (n=43) group (n=151) p
(X+sD) (X+sD)
GLSR- IVRT (1/s) 0,51+0,28 0,36+0,17 <0,05
GLSRe (1/s) 0,86+0,22 0,61+0,18 <0,001
GLSRa (1/s) 0,96+0,24 0,75+0,22 <0,001
GCSRe (1/s) 1,05+0,29 0,79+0,3 <0,001
GCSRa (1/s) 0,78+0,27 0,68+0,28 <0,05
Untwisting rate (%s) 37,47+22,46 32,9+25,63 >0,05 (m)
E/GLSR- IVRT (cm) | 229,25+234,05 | 233,7£190,49 | <0,05(m)
GLSRe/GLSRa 0,98+0,49 0,9+0,48 >0,05 (m)
GCSRe/GCSRa 1,71+1,92 1,27+1,07 <0,05(m)

(M) Mann-Whitney test.
Remarks: GLSR-IVRT, GLSRe, GLSRa, GCSRe, GCSRa

were lower in the hypertensive patients than in the control

group (p <0.05). Untwisting rates were reduced in hypertensive

patients compared to the control one, but the difference was not

statistically significant.

E / GLSR-

IVRT

hypertensive group compared with control.

increased

in the




14

Table 3.12: Comparison of diastolic strain in hypertensive
patients with HF-pEF and control group

Control Hypertensive group
oML 9TOUR N0 HF-pEF | HF-pEF
Parameters (n=43) (n=90) (n=61)
X+SD — _
( ) (x+SD) (x+SD)
0,51+0,28 0,36+0,16 0,37+0,19
GLSR- IVRT (1/s)
p<0,05* p<0,05*
0,86+0,22 0,63+0,18 0,58+0,18
GLSRe (1/s)
p<0,001* p<0,001*
0,96+0,24 0,78+0,23 0,72+0,21
GLSRa (1/s)
p<0,001* p<0,001*
1,05+0,29 0,81+0,28 0,76+0,32
GCSRe (1/s)
p<0,001* p<0,001*
0,78+0,27 0,69+0,28 0,68+0,28
GCSRa (1/s)
p>0,05 p>0,05
. 37,47+22,46 | 29,14+20,19 | 38,44+31,38
Untwisting rate (%s)
p<0,05 (K)
229,251234,05\ 234,03+203,03 ‘233,211171,98
E/GLSR- IVRT (cm)
p>0,05 (K)
0,98+0,49 \ 0,9+0,53 \ 0,89+0,41
GLSRe/GLSRa
p>0,05 (K)
1,71+1,92 ‘ 1,25+1,14 | 1,3+0,97
GCSRe/GCSRa
p>0,05 (K)

(K) Kruskal-Wallis test, * compared to the control group

Remarks: In patients without HF-pEF, GLSRe, GLSRa and
GCSRe were lower than in the control group and the greatest
decrease was seen in HF-pEF patients (p<0.001). Untwisting rate
increased with the occurrence of HF-EF (p <0.05).
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Table 3.17: Comparison of diastolic strain to filling pressure

Hypertensive group
. Abnormal
Normal filling o
Control group(n=43) pressure filling
Parameters (>—< +SD) (n=119) pressure
o (n=32)
+ —
(X+sD) (X+5D)
0,51+0,28 0,37+0,18 0,34+0,16
GLSR- IVRT (1/s) D006 D006
GLSRe (1s) 0,86+0,22 0,6+0,18 0,62+0,19
p<0,001* p<0,001*
GLSRa (1) 0,96+0,24 0,75+0,23 0,774£0,2
p<0,001* p<0,05*
1,05+0,29 0,78+0,29 0,84+0,33
GCSRe (1/s) N .
p<0,001 p<0,05
0,78+0,27 0,7£0,27 0,644£0,3
GCSRa (1/s) 05005 05005
. 37,47+22,46 32,14£26,75 35,88+21,06
Untwisting rate (%s)
p>0,05 (K)
229,25+243,05 ‘ 226,59+201,64 ‘260,141141,06
E/GLSR- IVRT (cm)
p<0,05 (k)
0,98+0,49 \ 0,91+0,52 \ 0,85+0,31
GLSRe/GLSRa
p>0,05 (k)
1,71+1,92 ‘ 1,29+0,97 ‘ 1,19+1,41
GCSRe/GCSRa

p<0,05 (k)

(K) Kruskal- Wallis test. *Compared to the control group

Remarks: GLSR-IVRT, GLSRe, GCSRe, reduced in patients
with normal filling pressure and remarkably decreased in those with
abnormal filling pressure (p<0.01). Conversely, E/GLSR-IVRT
increased in patient with abnormal filling pressure.
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3.3. THE VALUE OF MYOCARDIAL STRAIN, PROPORTION OF

LEFT VENTRICULAR DYSFUNCTION, CORRELATION WITH

AGE, HEART RATE, SOME CLASSIC ECHOCARDIOGRAPHIC

PARAMETERS, AND ASSOCIATED WITH A NUMBER OF RISK

FACTORS

3.3.1. Mean values of myocardial strain in the control group:
Table 3.19. Mean values of myocardial strain in the control group

Parameters (X+SD)
GLS (%) -16,52+1,19
GLSR (1/s) -0,96+0,13
GCS (%) -17,9242,39
GCSR (1/s) -1,11+0,15
GRS (%) 12,33+1,94
Radial vel. (cm/s) 1,98+0,35
Twist (°) 11,33+4,51
Twisting rate (%s) 90,13+34,19
Time to peak twist (s) 1,19+0,29
Untwisting rate (%s) 37,47+22,46
Longitudinal-circumferential systolic index -17,22+1,44
Global systolic index 15,59+1,46

Remarks: The mean values of systolic strains in longitudinal,
circumferential, radial axis were respectively - 16.52 + 1.19; - 17.92
+2.39; 12.33 + 1.94. twist was 11.33 + 4.51.
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3.3.2. Proportion of systolic dysfunction

Table 3.21: Proportion of systolic dysfunction

Parameters Proportion of abnormal strain
n %

GLS 143 94,7
GCS 98 64,9
GRS 48 31,8
Longitudinal-circumferential 122 80,8
systolic index

Global systolic index 102 67,5

Remarks: The proportion of abnormal GLS was highest with 94,7%

3.3.3.Proportion of diastolic dysfunction

3.25: Proportion of diastolic dysfunction

Proportion of abnormal strain
Parameter
n %
GLSRe (1/s) 27/151 17,9
GLSRa (1/s) 10/151 6,6
GCSRe (1/s) 25/151 16,6
GCSRa (1/s) 1/151 0,7
Untwisting rate (%/s) 14/151 9,3

Remarks: The proportion
with 17,9%

of abnormal GLSRe was highest
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3.3.4. Correlation with some basic echocardiographic parameters,
age and heart rate:
Table 3.29: Correlation between systolic strain with age and

heart rate

Parameters Age Heart

rate

r 0,066 0,105

GLS p >0,05 >0,05

r - 0,025 0,18

GCS p >0,05 <0,05
r 0,021 - 0,262

GRS p >0,05 <0,05
Twist r 0,045 - 0,109

p >0,05 >0,05

Longitudinal-circumferential r 0,006 0,202
systolic index p >0,05 <0,05
.. r 0 -0,228

lobal | :

Global systolic index 0 50,05 <0.05

Remarks: GLS, GCS, GRS, twist, Longitudinal-circumferential
systolic index and global systolic index did not correlate with age. GLS,
twist did not correlate with the heart rate.

Table 3.30: Correlation between diastolic strain with E / A ratio

andE/e’

Parameters E/A E/e’
E/GLSR- IVRT Fr) 202 gg 302?);
GLSRe/GLSRa ; <06?c?c?1 ->06,10057
GCSRe/GCSRa ; 202 (7): ->0(f0651

Remarks: The GLSRe/GLSRa and GCSRe/GCSRa ratios
correlated with the E/A ratio. The E/GLSR- IVRT ratio correlated
with E/A and E/e’ ratios.
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3.3.5. Relationship between strains and a number of risk factors
Table 3.33: Relationship between systolic strain with
dyslipidemia and continuous treatment

Parameters Dyslipidemia Continuous treatment
No Yes No Yes

GLS -12,2141,95 | -11,424244 | -11,42+2,72 | -11,64+2,2
p>0,05 p>0,05

GCS -14,16+4,99 | -13,39+4,97 | -12,21+4,89 | -14,1244,91
p>0,05 p<0,05

GRS 10,86+3,41 | 10,09+3,39 9,12+3,55 | 10,7443,22
p>0,05 p<0,05

Longitudinal- | -1319+2,38 | -12,39+292 | -11,81+29 | -12,88+2,75

circumferential

systolic index p>0,05 p<0.05

Global systolic | 1241+2,66 | 1164+294 | 10,96+2,95 | 1217+281
index p>0,05 p<0,05

Remarks: There was no difference between the degree of
systolic strain and dyslipidemia. Patients who were not treated
showed a remarkable reduction in GCS, GRS,
longitudinal-circumferential systolic index and global systolic index
in comparison with those treated continuously (p<0.05).

Table 3.38: Systolic blood pressure according to longitudinal-
circumferential systolic and global systolic index

continuously,

Longitudinal-circumferential

systolic index p
Systolic BP Normal Reduction
127,93+9,02 139,92+12,51 <0,001
(95%CI 7,94+16,04)
Global systolic index
Systolic BP Normal Reduction P
128,57+8,1 141,96+12,39 <0,001

(95%Cl 10,05+16,73)

Remarks: The mean systolic blood pressure in the patient with
normal longitudinal-circumferential systolic and global systolic index
were lower than those with abnormal index.
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Chapter 4
DISCUSSION

4.1. GENERAL FEATURES

We found no differences in age, sex, BMI, BSA, left
ventricular internal dimension diastolis between hypertensive group
and control group.

4.2. EVALUATION OF LEFT VENTRICULAR FUNCTIONS
BY STE4.2.1. EVALUATION OF SYSTOLIC FUNCTION

In hypertensive patients, we found that GLS, GCS, GRS,
Longitudinal-circumferential systolic index and Global systolic index
were lower than those of the control group. At the same time, these
parameters also decreased in hypertensive patients without left
ventricular hypertrophy, grade 2, 3 of hypertension and HF-pEF; and
the greatest decrease was noticed in patients with left ventricular
concentric hypertrophy. Moreover, these decreases also increased
with NYHA. Twist has not changed.

This result was consistent with those from various studies by
Kosmala, Imbalazano, Krainer, Kosmala and Morris.

The cause of myocardial deformity in hypertensive patients
was endothelial fibroblast fibrosis with interstitium fibrosis and
fibrosis around the arteries.

4.2.2. Evaluation of diastolic functions

We recognized that longitudinal diastolic (GLSR-IVRT,
GLSRe, GLSRa) and circumferential diastolic strains (GCSRe,
GCSRa) reduced in hypertensive patients compared to the control
group and significantly reduced in HF-pEF. The same results were
also noticed in a great number of researches. In addition, we found
that E/GLSR- IVRT in hypertensive group was higher than that of
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control group and increased in patients with abnormal left
ventricular filling pressure. There was a correlation between
E/GLSR- IVRT and E/e ' (r = 0.26, p = .002, Spearman.) According
to Kasner, GLSR- IVRT decreased and E/GLSR- IVRT increased in
HF-pEF compared to control group.
4.3. THE VALUE OF MYOCARDIAL STRAIN, PROPORTION OF
LEFT VENTRICULAR DYSFUNCTION, CORRELATION WITH
AGE, HEART RATE, SOME CLASSIC ECHOCARDIOGRAPHIC
PARAMETERS, AND ASSOCIATED WITH A NUMBER OF RISK
FACTORS

We found that normal GLS ranges between - 16.52 + 1.19%.
The American Ultrasound Association and the European Association
Echocardiography in 2015 also recommended that normal GLS
values ranged from -15.9% to -22.1%, however there were not yet
valid numbers for GCS and other myocardial strain. The prevalence
of pre-clinical systolic dysfunction in the hypertensive group was as
follows: GLS 94.7%, GCS 64.9%, GRS 31.8%. There was a
relationship between continuous treatment with systolic strain.

Multivariate analysis showed that systolic blood pressure was
a direct effect on longitudinal-circumferential systolic index and
global systolic index.



22
CONCLUSION

1. Evaluation of left ventricular function

- Longitudinal, circumferential, radial systolic strain,
longitudinal-circumferential systolic index and global systolic index
in patients without left ventricular hypertrophy and HF-pEF were
lower than those of control group. The greatest reduction were found
in patients with HF-pEF and NYHA 2.

-Longitudinal strain and longitudinal strain rate were the most
decreased in patients with concentric hypertrophy and grade 2
hypertension.

-The twist has not changed.

-Longitudinal early diastolic strain and circumferential early
diastolic strain reduced in hypertensive patients without Ileft
ventricular hypertrophy, HF-pEF. The greatest reduction lied with
HF-pEF and NYHA 2 patients.

- Longitudinal early diastolic strain began to decrease in
patients with diastolic dysfunction 1; and the greatest decrease was in
degrees 2 and 3.

- Longitudinal diastolic strain in isovolumic relaxation time
phase significantly reduced in patients with concentric hypertrophy,
diastolic dysfunction grade 2,3 and filling pressure increased.

-E/GLSR-IVRT increased in diastolic dysfunction grade 1 and
the most found in grade 2 and 3, filling pressure and dilation of left
atrium also increased.

-The untwisting rate has not changed.
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2.The value of myocardial strain, proportion of left ventricular
dysfunction, correlation with age, heart rate, some classic
echocardiographic parameters, and associated with a number of
risk factors

- Reference values of the longitudinal, circumferential, radial
strain and twist were - 16.52 + 1.19; - 17.92 + 2.39; 12.33 + 1.94 and
11.33+4.51

- The proportion of left ventricular dysfunction: 94.7% with
longitudinal strain; 64.9% with circumferential strain; 31.8% with
radial strain; 80.8% with longitudinal-circumferential and 67.5%
with global systolic index.

-Longitudinal, circumferential, radial systolic strain and strain
rate, twist, longitudinal-circumferential systolic index and global
systolic index were not correlated with age.

- Longitudinal and circumferential early diastolic strain,
E/GLSR-IVRT ratio, GLSRe/GLSRa, GCSRe/GCSRa were
correlated with E/A ratio. The E/GLSR-IVRT ratio correlated with
E/e '. Diastolic strains were not correlated with heart rate. The
E/GLSR-IVRT ratio was not correlated with age and heart rate.

-Multivariate analysis indicated that systolic blood pressure
affected the longitudinal-circumferential systolic index and global
systolic index. Systolic blood pressure in patients with normal
longitudinal-circumferential systolic index and global systolic index
was lower than those with abnormal longitudinal-circumferential
systolic index and global systolic index.
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RECOMMENDATION

Based on the results of the study in patients with primary
hypertension, we have some recommendations:

1/Considerations should be given to assessing left ventricular
systolic functions by the parameters of strain and strain rate in
longitudinal axis, longitudinal-circumferential systolic index and
global systolic index in hypertensive patients without changing in
routine echocardiography parameters, especially applicable to
patients with hypertension grade 2 and above and systolic blood
pressure after treatment at > 130 mmHg. These help early detection
of cardiac functional changes and classification of cardiovascular
risks so as to choose a more appropriate and active treatment
strategy.

2/ For assessment of diastolic function, the E /GLSR-IVRT
ratio can be used to estimate the filling pressure. This ratio is not
affected by age and heart rate

3/ A study with larger sample sizes in normal people is needed
to have appropriate reference values for Vietnamese people.
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