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PAT VAN PE

1. TINH CAP THIET CUA DE TAI

Van dong la mot hinh thirc hoat dong dé cai thién sic khoe mot cach tot
nhat va mang lai loi ich rat I6n 1a 1am giam céc yéu té nguy co tim mach nhu
roi loan lipid mau, tang huyét &p, tinh trang dé khang Insulin va thura can.
Nhiéu nghién ciru dich t& hoc ghi nhan van dong & mirc d6 vira stic khong chi
g6p phan lam giam yéu té nguy co bénh mach vanh, tir vong va dong thoi van
dong cudng do vira phai ciing lam giam rd cac yéu té nguy co tim mach so
v6i nhitng ngudi 6 16i sdng tinh tai. Tuy nhién cac bién di sinh Iy trén tim
do tap luyén doi khi c6 nhitng biéu hién gidng kiéu bénh Iy thuc thé. Hoi
ching tim van dong vién “Athletic Heart Syndrome” dugc dinh nghia 1a tap
hop tinh trang bién d6i ciu trdc, chiic nang va hoat dong dién hoc ciia tim
nham thich nghi véi qua trinh van dong thé luc thuong xuyén.

Ngay nay, hinh anh hoc tim mach rat phat trién, dac biét la ky thuat
siéu 4m tim di c6 nhitng budc tién rat 16n nhu siéu 4m tim 2D, siéu 4m
tim Doppler, siéu am Doppler mé va gan day nhat 1a ky thuat siéu am
tim danh ddu md (Speckle Tracking Echocardiogarphy) véi nhitng tinh
ning vu viét gidp ching ta c6 thé gilp phét hién cac bt thuong trén
tim van dong vién ¢ giai doan sém. Hién nay, trén thé giéi c6 nhiéu
nghién ciu vé khao sat chie niang tim trén van dong vién bang ky thuat
siéu 4m tim danh diu mo va da cho thay mot sé ung dung quan trong
nhu phat hién nhitng bat thuong cia tim & giai doan som va gop phan
gitp phan biét sy bién d6i cau tric tim sinh ly trén van dong vién véi
cac bat thuong bénh ly.

Trong nude chwa c6 nghién ciru vé khao sat hinh thai va chirc ning tim
trén van dong vién bang k¥ thuat siéu am danh diu mé co tim, nén chung toi
thuc hién dé tai “Nghién cizu hinh thai va chire néing thit trai bang ky
thudt siéu dm danh ddu mo co tim trén vin dpng vién”.

2. MUC TIEU NGHIEN CUU

2.1. Banh gi4 hinh thai va chirc ning that trai cia van dong vién tai tinh Kién
Giang bang siéu am danh déu mo co tim ¢6 so sanh Véi siéu am tim quy udc.
2.2. Xac dinh su tuong quan giira cac thdng s siéu 4m tim danh dau mé véi
céc thdng so trén sidu Am tim qui uGc trong mau nghién cau.



2

2.3. Panh gia sy thay d6i vé hinh théi va chirc ning that trai & d6i tugng
c6 biéu hién hoi chuang tim van dong vién sau 6 thang giam cuong do

luyén tap.
3.Y NGHIiA KHOA HQC VA Y NGHIA THUC TIEN CUA LUAN AN
Y nghia khoa hoc

- Nghién ciru cung cap nhitng thdng tin vé hinh théi va chirc nang tim
trén cac d6i trong VBV va nguoi binh thudng qua cac théng sé vé siéu am
M-mode, 2D, Doppler va siéu 4m tim danh dau mé.

- Nghién ctiu cho thay nhitng thay d6i hinh thai va chic ning tim trén
cac dbi twong VDV, nguoi luyén tap thé thao thuong xuyén va ngudi
khong luyén tap, gitp ching ta thiy dugc su thay dbi thich nghi caa tim
vé hinh thai va chirc nang véi van dong.

Y nghia thyc tién

- Gilp tam soat phat hién van dé vé tim VBV trong cac doi tuyén thé
thao cua tinh dé c6 ké hoach huéng dan phong ngira bién ¢é tim mach cho
cac VDV néu c6 bét thuong.

- Cung cap thém nhitng thdng s6 vé siéu 4m danh dau mo trén cac
d6i twong VDV va ngudi binh thudng gitp 1am co so tham chiéu cac gia
tri binh thuong trén nguoi khoe manh, 1a tién dé g dung tim soat cac bat
thudng trén d6i tuong VDV sau nay.

4. PONG GOP CUA DPE TAI

- Pay la nghién ciru dau tién trong nuée tng dung siéu 4m tim danh
dau md vao khao sat hinh thai va chiic nang thét trai trén VDV. Nghién
ciru cung cap thong tin vé cac gia tri bién dang co tim theo truc doc,
chu vi, tryc ngén, xoin va théo xoén that trai trén ddi tuong cac VDV
khoe manh.

- Nghién ciru cho thiy cac bién ddi vé hinh thai va chirc ning thét trai
trén VDV giéng nhu nhiéu nghién ciru trudc. Siéu am tim danh dau md ghi
nhan bién dang theo truc doc thét trai khong khac biét giita cac nhém VDV
voi nhdm chitng va gitra cAc nhom VDV. Tuy nhién ghi nhan c6 sy khéc biét
bién dang co tim theo chu vi, truc ngan tht tréi giita cac nhom VDV. Khi
giam cudng do tap luyén tim VDV ¢6 khuynh hudng tai cu tric tré vé binh
thudng va cac gia tri bién dang co tim khong thay di.
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CAU TRUC CUA LUAN AN
Luan an dai 127 trang. Pat van dé: 3 trang, tong quan: 35 trang, ddi
tugng va phuong phap nghién cuu: 22 trang, két qua nghién cau: 32
trang, ban luan 31 trang, két luan: 2 trang, han ché va kién nghi 2 trang.
Trong luan &n c6 47 bang, 14 biéu dd, 26 hinh va 1 so d6. Tai liéu tham
khao c6 131, trong d6 c6 16 tai lidu tiéng Viét 115 tai liéu tiéng Anh. C6
58 tai licu tham khao trong 5 nam gan day chiém ty I¢ 44,27%.

Chuong 1
TONG QUAN TAI LIEU

1.1. HQI CHUNG TIM VAN PONG VIEN

“Tim van dong vién” 1a thuat ngir dé cap dén su thich nghi binh thuong
caa tim vé cAu trdc va chire ning sinh 1y ctia tim nham thich nghi véi qué trinh
tap luyén. Nhitng biéu hién 1am sang cua hoi chimg “tim van dong vién” bao
gom cac thay doi hoat dong dién nhu: nhip cham xoang lic nghi (thuong
thdy), réi loan nhip xoang, chim dan truyén nhi thét; thay doi duong kinh
budng tim va ting khdi co tim; chttc ning tim binh thuong hay trén muc binh
thuong. Theo Carre. F, su bién d6i nay xuét hién c6 lién quan dén cuong do
va thoi gian van dong kéo dai nhu:

o Tap luyén kéo dai trén 6 thang.

e [tnhat 6 - 8 gid hang tuan.

e Miurc d6 van dong tang 70 - 80% nhip tim dy doan theo tudi.
1.2. THICH NGHI CUA TIM VOI QUA TRINH VAN PONG

Nhiing thay doi can ban vé sinh ly trén hé tim mach duoc hinh thanh nham
d4p tng vai tinh trang ting cung lwong tim cho hoat dong thé luc ging stic duoc
l3p lai thuong xuyén. Nhimg thay doi cin ban nay duoc tao ra nham dam bao
cung luong tim cho nhu cAu tap luyén thé thao thuong xuyén va lp lai nhiéu lan.
O nhém VBV stic bén van dong lam ting cung luong tim va giam khang luc
mach mau ngoai bién gay ting ganh thé tich trén tim. VDV stic manh ting cung
luong tim va tang khang luyc mach mau ngoai bién gay tang tai ap luc 1én tim.

Téi cu trac tim trén VDV chiu anh huéng caa nhiéu yéu td nhu tudi, gidi,
kich thude co thé, chang toc, gen va hinh thic tap luyén. Theo EAPC/EACVI
(2018) cac mon thé thao dugc dic trung bang nhiéu hinh thac van dong khac
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nhau va dua ra phan nhom bon hinh thirc van dong chinh cho cac mén thé thao
néi chung: mon ky nang, mén sixc manh, mdn han hop va mén sic bén. Céc
nhom nay s& ¢4 tai cu trdc tim khac nhau.

Khi giam cuong do tap luyén hay tro vé muac luyén tap cin ban, tim
trén VDV s& ¢6 khuynh hudng tai ciu trac nguoc lai va hinh thai tim va
hoat dong dién s¢€ tro lai trang thai binh thuong theo thoi gian.

1.3. SIEU AM TIM TREN VAN PONG VIEN

Khao sat siéu 4m tim thuong quy thuc su duoc xem nhu “cira $6” trong
danh gia cau tric va chirc nang tim. Vai trd siéu 4m tim dugc xem nhu thim
do dau tién “primary investigation” trong tam soat bat thuong tim VDV.
Trude day “khoang xam” giira tiéu chuan thich nghi sinh ly va bat thuong
bénh ly rat lon, d6 nhay va do chuyén con thap. Tuy nhién, ngay nay voi
nhitng tién bo cua ki thuat siéu Am tim da giup cai thién kha ning chan doén,
gitp hiéu rd hon thé nao 1a “tim VBV” binh thuong va thu hep t6i da “ving
Xam”, gitip chiing ta ty tin hon trong chan doan tim VDV.

1.3.1. Siéu 4m tim quy wéc

Thuc hién cac Mode siéu am danh gia hinh thai va chirc nang tim nhu
siéu &am M-mode, 2D, Doppler quy udc va Doppler mé.

Siéu 4m tim quy wéc 6 vai trd rat quan trong trong danh gia hinh thai
va chtrc ning tim thong qua danh gia duong kinh cac budng tim, cac thong
sb danh gia chic nang tim thu va tim truong that tréi.

1.3.2. Siéu &m tim danh dAu mo

Siéu am tim danh diu mé 2D la ky thuat siéu &m tim méi, sir dung B-
mode chuan dé phéan tich mé dnh du. MG&i mot mau mé danh dau twong tng
v6i mdi ving co tim va twong déi 6n dinh trong suét chu chuyén cia co tim,
khi c6 su dich chuyén vi tri mé danh dau thé hién c6 bién dang co tim. Khi
chon mét ving dé phan tich thi phan mém s tinh toan theo bién dbi hinh hoc
cta ving da chon theo ting hinh mot va ghi su dich chuyén, téc do dich
chuyén, su bién dang va téc do bién dang cua ving co tim do.
1.3.2.1. Bién dang co tim theo truc doc

e Bién dang theo tryc doc dugc dinh nghia 13 bién dang cua soi co
tim theo hudng song song véi ndi mac co tim. Bién dang theo truc doc
dién hinh c6 gia tri tir khoang -15.9% dén -22.1%, dugc tinh tir diém ngang
vong van hai |4 hay tir dy tim dén mom tim.
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e Bién dang truc doc ting dan tir day dén mom tim va dugc biéu thi
bang phan tram cua su co bép co tim. Sy bién dang nay khéng hing dinh
va tlly thugc vao tinh trang co tim. Bién dang truc doc thay ddi sém nhat
trong truong hop co tim bi thiéu mau. Dau hiéu nay c6 do nhay rat cao
trong danh gié tinh trang thiéu mau co tim & giai doan sém do bat thuong
sur co bop cua I6p ndi mac.
1.3.2.2. Bién dang chu vi

e Bién dang chu vi khdng biéu thi cho cac soi co co bop theo chu vi
ma | sy co ngan theo chu vi. Chua yéu la sy di chuyén huéng vao trong
theo vong chu vi that trai va 1am thanh that day Ién.

e Bién dang theo viing cua bién dang chu vi cé thé anh huong boi
nhiéu yéu t6 nhu yéu té ndi tai co tim (thiéu méau, nhdi mau co tim). Lép
nodi mac co tim co rat theo chu vi tét hon 16p gitra va 16p thuong tm mac
Bién dang theo chu vi toan thé dugc tinh dua trén gia tri trung binh. Gia
tri binh thuong -20.9%-27.8%.
1.3.2.3. Bién dang theo truc ngdn

e Bién dang tryc ngén: 1a thanh co tim day 1én nhung khong c6 mét
soi co tim nao co rat theo chiéu truc ngén. Thanh co tim co lai 12 do sy co
ngan dé duy tri khdi luong co binh thudng. Tang co rat truc ngén nghia la
bu trir cho bién dang theo truc doc.

e Trong lam sang, thoi gian bién dang dat dinh (time to peak strain)
thuong dugc ding danh gia van dong bat thuong cia vach lién that. Gia tri
binh thuong 35.1%-59%.
1.3.2.3. Bién dang xoay va xodn that trai

M@ hinh hoat dong co tim trong mét chu chuyén tim dién ra trong khéng
gian 3 chiéu dudi hoat dong lién tuc cua cac soi co tim. Khi nhin tir mom dén
day tim thi mém tim xoay theo nguoc chiéu kim déng hd & thi tm thu, trong
khi d6 day tim xoay theo chiéu kim dong hd.

1.3.3. Pic diém siéu &m tim trén van déng vién
1.3.3.1 Pdnh gid cdc bién déi hinh thai tim vdn déng vién trén siéu am

e Thdt tréi: binh thuong hay ting nhe do day thanh thét trai (<15 mm);
binh thuong hay ting nhe dwong kinh thét tréi cudi tim trurong/ thé tich that tréi
(that trai nho di khong phai 1a kiéu tai cu tric cia tim VDV).
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e Nhi trdi: binh thuong hay dan nhe, chi sb thé tich nhi trai thuong &
mirc gidi han binh thuong trén
1.3.3.2. C4c bién déi vé chirc néing tim thu tim

e Chtic ning tim thu that trai binh thuong hay trén mirc binh thuong
thdy 5 trén VDV siic bén va cac mdn thé thao c6 van dong hdn hop (c6
qua tai thé tich)

« Nguyén nhan: do tinh trang qua tai thé tich (Frank-starling Law) +
nhip tim cham + sgi co tim hoat dong tét (nhiéu ATPase trong Myosin).
Céc thong sb qui uwée: EF binh thudng ting thé tich nhat bép va ting cung
luong tim.

e Doppler M6 va siéu am danh dau mo chic nang tim thu that trai
binh thwong hay trén mirc binh thuong “supra normal”, séong s’ binh
thudng hay ting, ting bién dang theo truc doc, bién dang viing tdm thu va
tdc do bién dang.
1.3.3.3. Chirc ning tdim truong

e Nhirng danh gia si€u am Doppler qui wdc nhu Doppler xung,
Doppler dong chay tinh mach phdi: thudng 13 binh thuong.

e Doppler Mé: ting van tdc song e’ dan dén giam ty I¢ E/e’ va ting
ty lg e’/a’
1.3.3.4. Vai tré siéu Gm tim ddnh didu md trén vin dgng vién

Chi dinh siéu 4m tim danh dau mé trén VDV theo EACVI dugc chi
dinh trong cac truong hop sau.

e Xac dinh bat thuong tién 1am sang gilp chan doan phan biét tim
VDV hay giai doan sém bénh co tim dén né.

e Xac dinh bat thuong tién 1am sang gitp chan doan phan biét tim
VDV hay bénh co tim phi dai giai doan sém.

e Dinh gia dic diém bét thuong van dong viing (that tréi hay that phai).
1.4. CAC NGHIEN CUU TRONG VA NGOAI NUOC

Trén thé gigi hién tai c6 nhiéu nghién ciru vé siéu am tim danh diu
md trén ddi teong VDV. Tai Viét Nam c6 cac nghién ctu vé siéu am tim
quy udc trén van dong vién. Tuy nhién chua cd cic nghién ciru vé siéu am
tim danh ddu mo trén nhom ddi twong nay.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Dbi twong nghién ciru bao gdm hai nhém: nhém van dong vién va
nhom chang.
2.1.1. Nhém van dong vién
2.1.1.1. Tiéu chudn lga chen

Theo tiéu chuan hoi nghi Bethesda 36 (tham gia tap luyén cac mon
thé thao ca nhan hay ddng d6i; tham gia thi diu déu din; hun luyén c6 hé
thdng va tap luyén thuong xuyén)
2.1.1.2. Tiéu chudn logi trir

e Thoi gian luyén tap dudi 2 nam

e Tham gia c4c mon thé thao trf tué nhu cd vua

e Nghi ngo hay c6 cac bénh tim mach, noi khoa cip tinh
2.1.2. Nhém chirng
2.1.2.1. Tiéu chudn lga chen

Sinh vién khoe manh cua Truong Cao dang Y té Kién Giang va
Trudng Pai hoc Kién Giang c6 cting nhém tudi véi nhém van dong vién,
khong tham gia tap luyén cac moén thé thao nao thudng xuyén.
2.1.2.2. Tiéu chudn logi trir

e Tién st bénh tim mach hay méi phat hién bénh tim mach.

e C6 cac bénh Iy vé hé ho hap hay noi tiét.
2.2. THOI GIAN VA PIA PIEM NGHIEN CUU

Thoi gian: tir thang 11/2018 dén 7/2019.

Dia diém nghién ctru: Phong Siéu am tim Khoa Chan doan hinh anh
Bénh vién Pa Khoa tinh Kién Giang.
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Thiét ké nghién ciru

Nghién cttu mé ta cit ngang c6 phén tich trén nhém VDV va nhom
ching. Nghién ctru doc thoi gian theo ddi 6 thang trén nhém VBV c¢6 biéu
hién hoi chang “tim VBV™.
2.3.2. C& mau nghién ciru

Nhém van dong vién gdm 141 van dong vién va nhém chitng gom 94
nguoi khoé manh.



2.3.3. Phwong phap chon miu

Chon mau thuan tién cho nhém van dong vién va nhdm chuang.
2.3.4. Phuwong phép thu thap so liéu

Tt ca cac ddi twong tham gia nghién ctiru duoc hoi bénh, tham kham:
chiéu cao, can nang, nhip mach, huyét ap, do ECG va siéu 4m tim tat ca
cac mode.

- Po ECG khao sat cac thay d6i vé hoat dong dién. Bién doi ECG
trén VDV dénh gia theo ESC 2018

- Siéu am tim quy wdc: danh gia cac thay d6i vé& hinh thai va chuc
nang thét trai, nhi trai, trén VDV.

- Siéu am tim danh dau mo:

e Khao sét cac bién dang va téc d6 bién dang co tim trung binh theo
chiéu doc, chu vi va truc ngin that trai. Khao sat su xoay, xoén, thdo
x0an that trai.

2.4. XU LY SO LIEU

S6 liéu thu thap va nhap vao may tinh biang phan mém SPSS 20. S
liéu duoc xtr ly bang phan mém thng ké SPSS 20.0.

e S4 liéu dinh tinh dugc mo ta bang tan sb va ty 1é phan tram. S6 liu
dinh luong duoc mé ta bang trung binh (X)), d6 léch chuan (SD), gia tri
nho nhat, vagia tri 16n nhat.

e Théng ké phan tich: sir dung cac kiém dinh thong ké va phan tich
twong quan, hoi quy véi gid tri p < 0,05 1a c¢6 ¥ nghia thong ké, gom:

e Sosanh 2 gié tri trung binh: st dung kiém dinh t hai mau doc lap trong
trudng hop s6 liéu dinh lwong 6 phan b chuan; kiém dinh Mann-Whitney
trong truong hop s6 liéu dinh lwong khong 6 phan bb chuan.

e So sanh trén 2 gia tri trung binh: str dung phép phan tich phuong sai
ANOVA mét chiéu trong trudng hop sb liéu dinh lugng c6 phan b chuan;
kiém dinh Kruskal Wallis trong trudong hop sé liéu dinh lugng khong c6
phan b chuan.

e S0 sanh 2 gia tri trung binh ghép cap: sir dung kiém dinh dau va
hang Wilcoxon trong trudng hop ¢& mau nho.

e Phan tich twong quan: st dung twong quan Spearman trong truong
hop cac bién dinh lugng phan tich khéng cé phan bé chuén.
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e Phan tich hi quy da bién: mé hinh hoi quy tuyén tinh da bién dugc
st dung dé tim céc bién s6 vé siéu 4m danh ddu mé lién quan dén chuc
nang tam thu (EF va EF simpson).

2.3. PAO PUC TRONG NGHIEN CUU

e Nghién ctru dugc thong qua hoi dong y dirc ciia trudng Pai Hoc Y
Dugc Hué, co quan cong tac va nghién ciru 1a Bénh Vién Pa Khoa tinh
Kién Giang, So Y Té tinh Kién Giang, S& Thé duc Thé thao tinh Kién
Giang, Truong Cao Dang Y Té Kién Giang.

e Trudc khi tham gia vao nghién ciru cac dbi tuong cac dbi twong nghién
ctru duoc giai thich cu thé vé muc dich nghién ciru va loi ich cua viéc tham
gia nghién caru. Tét ca c4c théng tin cua ddi twong tham gia nghién ciu s&
duoc bao mat va chi nham phuc vu cho muc dinh nghién ctu.

« Nghién ciiu ndy gém cac bién phép khdng xam nhap trong thim do va
danh gia cac dbi twong (hoi bénh sir, kham 1am sang, do ECG va siéu 4m tim).

o Nghién ctu cua ching tdi mang lai nhiéu loi ich cho cac déi tuong
tham gia nghién ciru do do huyét 4p, ECG, siéu &m tim trén may siéu &m
chuyén tim mach Vivid T8 va s dung phan mém phan tich tim mach
chuyén sau EchoPAC cua GE Healthcare Hoa Ky.

e Chi phi nghién ctru do nguoi lam nghién cuu ty chi tra, nguoi tham
gia nghién ctru dugc hd tro hoan toan chi phi khi tu nguyén tham gia
nghién ctu.

« S6 liéu trong nghién cau gidp chang téi gép phan cung cap thdng
tin vé siéu 4m tim quy udc ciing nhu siéu 4m tim danh dau mé trén nguoi
binh thuong va trén VDV.

) Chuwong 3
KET QUA NGHIEN CUU

3.1. HINH THAI VA CHUC NANG THAT TRAI CUA VAN PONG
VIEN TREN SIEU AM PANH DAU MO CO TIM CO SO SANH VOl
SIEU AM TIM QUY UOC
3.1.1 Mét sé dic diém chung trén nhém van déng vién

- Tubi trung binh trong nhém VDV 14 20,66+3,56, nam giGi chiém
78,7% nir 21,3%, huyét 4p tam thu khong khac biét giita nhom VBV va
nhém chung.
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- Can nang, chiéu cao, dién tich da khac biét c6 y nghia thong ké gitra
nhém VDV va nhém ching.
3.1.2. Cic dic diém siéu 4m quy wéc trén nhom van dong vién

Bdng 3.5: Phan b ty |é phi dai that trai ¢ cdc nhém VDV (n=141)

Nhom van dong vién
Phi dai that tréai K§ ning | Siec mgnh| Hén hop | Sic bén
SL | TL% | SL|TL%|SL|TL%|SL|TL%
Binh thwong 22 (629 | 4 |133|19| 452 |11 32,4
Téi cAu triac dong 51143 4 133/ 0| 00 | 1] 29
tam

Day dong tam 4 | 114|14| 46,7 | 7 | 16,7 | 7 | 20,6
Day léch tam 4 | 114] 8| 26,7|16| 38,1|15| 44,1
Téng 35 |100,0| 30 |100,0| 42 | 100,0| 34 | 100,0

Nhén xét: Trong nhom 1 ty 18 khong phi dai that trai 62,9%; nhom 2
phi dai dong tam chiém 46,7% va nhoém 3 va nhém 4 ty 1é phi dai da phan
1a l1éch tam lan luot 12 38,1% va 44,1%. Khi két hop bién d6i hoat dong
dién (ECG) va bién doi hinh thai tim (siéu 4m) chiing t6i c6 34 trudng hop
(24,11%) c6 biéu hién hai chimg “tim VDV”

e C4c gid tri siéu am danh gia chtc ning tAm thu va tim truong that
trai qua Doppler xung va Doppler mé trén VDV déu trong gigi han binh
thuong (EF Simpson= 61,13+4,37 %)

3.1.3. Cé4c gia tri siéu 4m danh dau md trén van déng vién

e Bién dang truc doc that trai GLS avg (%): -20,55 + 2,80; LSR-Savg (1/s):
-1,28 + 0,24; LSR-Eavg(1/s): 1,97 £ 0,48; LSR-Aavg: (1/s) 0,65 +0,16.

e Bién dang chu vi thét trai: GCS avg (%) -19,38+2,67; CSR-Savg (1/s) -
1,23+0,33; CSR-Eavg (1/s) 1,66+0,30; CSR -Aavg (1/s) 0,60+0,26.

e Bién dang theo truc ngén thit trai GRSavg (%) 37,84+8,09; RSR-Savg
(1/s) 1,70+0,36; RSR-Eavg(1/s) -1,87+0,38; RSR-Aavg (1/s) -0,95+0,24.

e Bién dang xoay, xo0an that trai: Basal Rot (0) -4,77+2,67; Apex Rot
(0) 4,91 £ 3,83; Twist (0) 9,85+3,83; Twist Rate (0/s) 60,17+25,47;
Untwist Rate (0/s) -55,81+24,96.
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3.1.4 So sanh cac dic diém vé hinh thai va chirc ning tim trén siéu am
tim quy wéc va siéu am tim danh dau mé gitra nhom van dgng vién va

nhom chieng, giira cac nhém van dgng vién
% S0 sanh gitra Nnhom van ddng vién va nhom chirng
Bdang 3.11:So0 sanh trung binh céc thdng sé trén siéu am tim M-mode, 2D
khao sét that trai giita nhém VBV va nhom chiing

Siéu am M-mode VD>—\<] (;;)41) Chl)i(ngi(gg)%) p
AO (mm) 25,54 £ 3,10 25,17 £ 3,23 | >0.05*
LA (mm) 27,52+ 3,81 24,97 + 2,89 | <0,001*
IVSd (mm) 8,89 +1,73 8,35+ 1,03 <0,05*
IVSs (mm) 11,37 +£1,90 10,93+1,16 | >0,05*
LVIDd (mm) 48,12 £ 4,46 45,10 + 3,22 | <0,001*
LVIDs (mm) 30,39 £ 3,86 27,87 + 3,28 | <0,001*
PwWd (mm) 9,26 £ 1,65 8,59 + 0,95 <0.05*
PWs (mm) 1234+1,76 | 11,95+1,14 | >0.05*
EF (%) 66,02 £ 6,03 67,60 £6,86 | >0.05*
EF Simpson (%) 61,13+437 | 61,15+ 4,63 | >0.05*
FS (%) 36,58 + 4,92 37,83+559 | >0,05*
LVM (9) 190,82 £ 56,07 | 154,77 = 30,17 | <0,001*
LVMI (g/m2) 111,09 + 26,48 | 96,34 + 15,10 | <0,001*
RWT 0,38 £ 0,07 0,38 £ 0,05 >0,05

Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mau dgc ldp
Bdng 3.14: So sanh bién dang co tim trung binh theo chiéu doc that trai
(GLSavq) giita nhém VBV va nhém ching

Bién dang co tim that| VDV (n=141) | Chirng (n=94)
trai theo chiéu doc X +SD X +SD P
GLS-avg (%) -20,55+ 2,80 -20,77 £ 2,55 | >0,05**
LSR-Savg (1/s) 1,28 £ 0,24 126+0,23 | >0,05*
LSR-Eavg (1/s) 1,97 0,48 1,00+045 | >0,05%*
LSR-Aavg (1/s) 0,65+ 0,16 0,65+ 0,18 >0,05*

Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mau dgc ldp
Nhdn xét: bién dang co tim thét trai theo truc doc khong co su khac
biét gitra nhom VBV va nhom ching.
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Bdng 3.15:So sanh trung binh bién dang theo chu vi that trai (GCSavg)
gifta nhom VBV va nhém chirng
VDV (n=141) | Ching (n=94)
X +SD X +SD
Bién dang co tim | OCSVa (%) |-1938%2,67 |-2050+259 |<0,05%*
oo e [CSR-Savg (Us) |-1,23%0,33 |-116£0,21 |>005
(& trung binh | COREQVO (1S) [166030 (162022 [>0,05%
CSR-Aavg (1/s) |0,60%0,26 |0,63+0,16 |<0,05*
Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mau dgc ldp
Nhdn xét: Bién dang chu vi day tim, ngang co nhii va mém tim, bién
dang chu vi that trai trung binh (GCS avg) c6 su khac biét gitra nhom VBV
va nhdm ching. Co sy khac biét (CSR-Aavg) gitra 2 nhdm (p<0,05).
Bdng 3.16:So sanh trung binh bién dang theo truc ngan that tréai
(GRSavq) gista nhom VBV va nhom ching
Bién dang thit trai VDV (n=141) | Chirng (n=94)
theo truc ngin X +SD X +SD
Céc bién dang |ORS-avg (%)  [37,84+809 |4283+3,78 |<0,001*
theo truc ngin |RSR-Savg (1/s) |1,70+0,36 |1,65+0,23 >0,05*
thit tréi trung |[RSR-Eavg (1/s) |-1,87 0,38 |-1,94+047  |0,001*
binh RSR-Aavg (1/s) |-0,95+0,24 |-099+0,17  [>0,05*
Ghi chi: * Kiém d@inh Mann-Whitney
Nhdn xét: Cac bién dang theo truc ngan tai vi tri day, giita va mém
tim cho thay su khac biét gitra nhém VDV va nhom chirng (p<0.001).
RSR-Eavg c6 su khac biét (p < 0,05).
Bdng 3.17:So0 sanh trung binh bién dang xoay va xodn thdt trai giza
nhom VDV va nhom chung

Bién dang theo chu vi p

p

Bién dang xoay VDV (n=141) | Ching (n=94)

va xon that trai X +SD X +SD P
Xoay day tim (Basal Rot) (°) 477 + 2,67 -5,39 + 3,17 >0,05*
Xoay mém tim (Apex Rot) () 4,91 + 2,88 4,93 + 2,94 >0,05*
Xoin (Twist) (°) 9,85 + 3,83 10,36 +3,95 | >0,05*
Tdc dd xoéin (Twist rate) (o/s) 60,17 + 25,47 | 71,80 +30,37 | 0,008*
Téc dd thao xoian (Untwist rate) (/s) | -55,81 + 24,96 | -75,34 + 32,72 | <0,001*

Ghi cha: * Kiém dinh Mann-Whitney

Nhgn xét: bién dang xoay ddy tim, xoay mom tim va bién dang xoan
khong cho thay c6 su khac biét gitta nhém VDV va nhom ching. Téc do
x0in va toc do thao xoan khac biét c6 ¥ nghia théng ké (p<0.05)
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% So sanh giira cac nhom véan dgng vién )
Bdng 3.19: So sanh trung binh cac théng so ddanh gid that trai trén siéu
am tim M-mode/2D gidta cdac nhém VDV

Siéu am M-mode|K§ niing|Strc manh|Hén hgp| Strc bén
(X) (n=35) | (n=30) | (n=42) | (n=34) P

AO (mm) 2314 | 27,80 | 2571 | 2579 | <0,001*
LA (mm) 2520 | 2857 | 2881 [ 27,38 [<0,001**
IVSd (mm) 7,86 10,47 8,85 8,60 | <0,001*
IVSs (mm) 9,87 13,04 | 11,25 | 11,60 | <0,001*
LVIDd (mm) 4560 | 49,08 | 49,73 | 47,88 | 0,001*
LVIDs (mm) 28,30 | 31,15 | 31,46 | 3053 | 0,004*
PWd (mm) 8,21 11,07 9,05 9,01 | <0,001*
PWSs (mm) 11,43 | 14,07 | 12,08 | 12,06 | <0,001*
EF (%) 66,86 | 6557 | 66,07 | 6550 | >0,05**
EF Simpson (%) | 62,00 | 59,80 | 61,33 | 61,18 | >0,05*
FS (%) 37,11 | 36,30 [ 36,64 | 36,21 | >0,05**
LVM (g) 147,66 | 239,60 | 198,57 | 182,62 | <0,001**
LVMI (g/m2) 92,54 | 125,80 | 113,05 | 114,79 | <0,001**
RWT 0,36 0,44 0,37 0,37 | <0,001*

Ghi cha: * Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA 1 chiéu
Nhgn xét:Két qua cho thdy AO, LA, IVSd, IVSs, LVIDd, LVIDs,

PWd, PWs, LVM, LVMI, RWT déu khéc biét c6 y nghia thong ké giira

cac nhom VBV (p<0.05).Chirc nang tim thu EF, FS va EF Simpson khéng

cho thay c6 sy khac biét co y nghia giita c4c nhém.

Bdng 3.21: So sanh gia trisiéu am tim Doppler mé giita cac nhom VDV

Doppler md | Ky ning n?:lfh Hén hop | Strc bén
(X) (0=35) | 35 | (0=42) | (n=34) P

S’ L (m/s) 0,13 0,13 0,14 0,13 >0,05*
E’ L (m/s) 0,22 0,19 0,23 0,22 <0,001*
A’ L (m/s) 0,09 0,10 0,11 0,09 0,006*
S’S (m/s) 0,12 0,12 0,13 0,13 >0,05*
E’ S (m/s) 0,19 0,17 0,20 0,19 <0,001**
A’ S (m/s) 0,10 0,10 0,11 0,10 >0,05*
E/E’ L (s0) 4,78 4,64 431 4,61 >0,05*
E/E’ S (s0) 5,53 5,40 4,92 5,01 >0,05*

Ghi cha: * Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA mét chiéu
Nhgn xét: cac gia tri siéu am Doppler mé ghi nhan E’L, A’L, E’S c6
su khac nhau gitra cac nhém VDV.
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Bdng 3.26. So sanh téng hop cac bién dang co tim giita cdc nhom VDV

< K§¥ ning | Strc manh | Hon hgp | Sikc bén
(X£SD) | (n=35) (n=30) (n=42) | (n=34) P
GLSavg (%) | 21,18+2,76 | -19,74+2,42 |-21,00+3,15-20,0622,53| 0,05
GCSavg (%) |-19,89+1,77] -17,39+3,11 |-10,98+1.77|-19,87%3,15| <0,001**
GRSavq (%) | 41,91+4,20 | 32,56+11,99 | 38,02+4,55 | 36,98+7,88 | <0,001*
Twist () | 11,26+4.08| 8,89+2,77 |10,18+4,15] 8,83+3,60 | 0,049
p (@) GLS- _
)& p(1) (2)=0.029
P (ag\%cs- b(1) (2) <0,001 p(2) (3) <0001 p(2) (4) =0,002
p (b) GRS- (1) (2) <0,001 _ p(1) (3) <0,001 p(L) (4) = 0,010
avg p(2) (3) <0,001 p(2) (4) =0.018
p (b) Twist p(1) (2) = 0,015 p(1) (4) = 0,015

Nhén xét: GLSavg khéng €0 su khéc biét gitra cac nhém; GCSavg, GRSavg,
Twist, c6 sur khac biét co ¥ nghia giita cac nhom. Khi danh gia sy khac biét gitra
cac nhom theo timg cap cling ghi nhan c6 sur khac bigt cia mét 0 giatri.

3.2. KHAO SAT SU TUONG QUAN MOT SO THONG SO SIEU AM
DANH DAU MO CO TIM VOI SIEU AM TIM QUY UOC TRONG
MAU NGHIEN CUU

* CO su tuong quan nghich gitra EF, EF Simpson trong mau nghién
clru véi cac gia tri GLS, LSR-S va GCS.

e Cotuong quan cta mot sb gla tri danh gia chirc nang tAm truong trén si€u
am tim quy u6C Voi cac gia tri siéu &m tim danh diu md trong mau nghién cu
3.3. PANH GIA SU THAY POl VE HINH THAI VA CHUC NANG
TIM QUA CAC PHUONG PHAP SIEU AM TREN POI TUQNG co
HOI CHUNG TIM VAN DONG VIEN SAU 6 THANG THEO DOI cO
GIAM CUONG PO TAP LUYEN

Bdng 3.31:S0 sdnh trung binh ddc diém tim trén siéu &m M-mode/2D &
nhomVPV c6 hgi ching tim vdn dong vién trudc va sau 6 thang (n=28).

Sisu am M-mod Truéc 6 thang Sau 6 thang N
Ieu am moae X +3D X +SD P
LA (mm) 29,79 £ 3,17 30,07 £ 3,03 >0,05
1IVSd (mm) 9,80+1,60 9,25+1,27 0,004
LVIDd (mm) 50,80 + 3,37 49,79 +£2,70 0,003
PWd (mm) 10,18 + 1,22 9,77+£122 0,037
EF (%0) 65,96 + 6,90 64,89 +5,14 >0,05
LVM (g) 234,96 + 40,72 210,61 + 40,23 <0,001
LVMI (g/m2) 127,64 + 28,57 118,89 + 17,37 0,002
EF Simpson (%) 60,79 + 4,80 59,39 £ 3,79 0,023
RWT 0,40 + 0,07 0,39 +0,05 >0,05

Ghi chi: * Kiém dinh ddu va hang Wilcoxon
Nhdn xét: cac gia tri vé hinh thai IVSd, LVEDd, PWd, LVM, LVMI

va EF Simpson c6 sy khac biét c6 y nghia thong ké sau 6 thang.
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Biéu dé 3.13: So sanh trung binh cac bién dang co' tim trén siéu amddanh dau
md o nhom VPV ¢ hgi chung tim vdn déng viénsruoc va sau 6 thang (n=28)
giam cuong do tdp luyén
Nhdn xét: biéu dd box plot biéu thi gié tri trung binh cac bién dang
GLSavg, GCRavg, GRSavg giira hai thoi diém nghién cttu khdng ghi nhan
su khac biét trirdc va sau theo ddi 6 thang.
Bdng 3.36: So sanh trung binh bién dgng xoay va xodn thdt trai ¢ nhém
VDV ¢6 hgi ching tim vdn dong vién truoc va sau 6 thang (n=28)

B Truoc 6 .
Bién dang xoay va thang Sau 6 thang o

xoan that trai X 4D X +3D
Xoay day tim (Basal Rot) -505+£2,71 | -6,41+255 | <0,001
Xoay mém tim (Apex Rot) 503+£3,60 | 7,27+3,75 | <0,001
Xoin (Twist) 10,17 £ 4,42 | 13,73+ 4,89 | <0,001
Téc d xoin (Twist rate) 62,09 + 31,56 | 62,08 + 28,19| >0,05
Téc d thao xoiin (Untwist rate) | -56,34 + 30,43|-70,81 + 38,64| <0,001

Ghi cha: * Kiém dinh ddu va hang Wilcoxon
Nhgn xét: cac bién dang xoay ddy tim, xoay mom tim, xoan va toc do

thao xoan khac biét c6 y nghia giira hai thoi diém.
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Chuong 4
BAN LUAN

4.1. MQT SO PAC PIEM CHUNG CUA MAU NGHIEN CUU

< Bic diém vé nhan tric chung caa nhém nghién ciru

- Tudi trung binh chung cua mau nghién cau 1a 20,74 + 3,58 tudi,
trong nhom VBV 20,66 + 3,56 tudi, nhém chang 20,87 + 3,63 tudi. Két
qua tudi trong nghién ctru chung t6i cao hon trong nghién cru cua tac gia
Nguyén Thi Thiy Hang (18,58 +1,54 tudi nhém VDV va 18,61 + 1,36 tudi
nhom ching) nhung nho hon so vai nghién cau cia Moro va Caselli.

- Gi6i tinhciing cho thay khdng c6 su khac biét gitta nhom VDV va
nhom ching. Két qua nay gidng nghién ciu cia Nguyén Thi Thuy Hang
va Caselli.

- Chiéu cao, can nang va dién tich da khac biét c6 ¥ nghia giira nhom
VDV va nhom chimng. Két qua nay twong tu nhu nghién ciru cia Moro,
Simsek va Caselli.

4.2. HINH THAI VA CHUC NANG THAT TRAI CUA VAN PONG
VIEN TREN SIEU AM PANH DAU MO CO TIM CO SO SANH VOI
SIEU AM TIM QUY UOC.

4.2.1. Bién doi veé hinh thai va chirc ndng thdt tréi trén nhom vdn déng vién

Trong nghién ctiu caa chiing toi siéu Am tim dugc thyc hién trén nhidu
nhom dbi twong VDV, két qua cho thiy cac chi sé: LA, 1VSd, LVIDd,
PWd, IVSs, LVIDs, PWs, EF, FS, LVM, LVMI déu nam trong khoang gia
tri binh thuong hay gidi han trén cua bién doi ciu trac tim trén VBV, Két
qua nay ciing gan gidng két qua nghién cau ciaa Nguy2n Thi Thay Hang,
S. Moro va Maron.

Trong nghién ctu cua chidng téi nhom c6 hinh thire van dong cac mén
thé thao k¥ ning (skill) da phan kich thudc tim binh thuong c6 ty 18 62,9%.
Trong nhém van dong cac mon sic manh (power), day dong tam tht trai
chiém ty 1& 46,7%. Trong nhdm c6 hinh thirc van dong hdn hop (mix), ty
& day lech tam 1a 38,1% va day dong tam 12 16,7%. O nhém c6 hinh thirc
van dong sic bén (endurance), ty Ié day léch tam 1a 44,1%. Két qua nay
cling trong ty nhu nghién citu cia Moro. Nghién ciru cia D’ Andrea ciling
cho thay ting d6 day thanh thit trai trong nhdm van dong sicc manh so Vi
nhém van dong sic bén. Ghi nhan nhiing thay ddi vé chi khéi luong co
tim cling tang & nhém VDV so vi nhom ching trong nghién cau cua A.
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Santoro (2014) khi so sanh gitra nhém chirng véi cac nhdém VBV stic manh
va stic bén. |. Szauder so sénh giita 3 nhém: nhom VDV dién kinh, thé
hinh va nhém ching ciing cho két qua twong ty. Mot nghién ciru khac cua
S. Moro ciing cho két qua tuong tu.

Trong nghién ctru ching t6i, hau hét cac gia tri danh gia chiic ning
tam truong khao sat bang siéu am Doppler xung va siéu &m Doppler mo
trén cac d6i twong VDV déu trong giGi han binh thuong hay nam & gidi
han trén cta mirc binh thuong:E (0,96+0,17m/s), A (0,51+0,1m/s), E/A
(1,91%0,37); gia tri siéu &m Doppler md & vach lién that (E’s, A’s) vathanh
bén (E’l, A’l) déu nam trong gidi han binh thuong; E/E’ vach lién that va
thanh bén lan luot 13 (4,6+1,12) va (5,19+1,28) va déu nam trong gidi han
binh thuong. Két qua nay ciing twong dong véi nghién ctu cia Nguyén
Thi Thay Hang, Moro va Demirelli.

4.2.2. Gia trj siéu dm ddanh ddu md trén vdn déng vién

Trong nghién ctru cia ching ti, danh gia bién dang tdm thu that trai
duoc thuc hién mot cach can than. Khao sat GLS ¢ mit cét 2,3,4 budng va
khao sat ba 16p cau triic co tim 13 ndi mac, 16p giira va 1op thuong tam
mac. Gia tri GLSavg la trung binh tong cua céc bién dang theo truc doc ¢
3 mit cit trén. Gié trj bién dang truc doc that trai trung binh (GLSavg) trén
d6i tugng VBV trong nghién ctru cua ching t6i 1a -20,59+2,74%.

Gid tri cia GLS trén VDV qua cac nghién ciru cho két qua rat khac
nhau, c6 nghién ciru cho két qua GLS cao hon so véi nhdm chimng va c6
nghién ciru cho két qua 1a khong thay d6i va c6 nghién ciru GLS thap hon
so v6i nhoém ching. Cac nghién ciu téng hop cho dén hién tai gia tri
GLSavg binh thuong 1a -16% dén -22%, khi gia tri nay nho hon 15% nén
nghi dén cac truong hop bénh ly. Trong cac nghién ciru noi bat gan nhét
khao sat gia tri GLS trén VDV la cac nghién cuu cua Caselli va cs (2014)
(VDBV Olympic, n=200) gia tri GLS -18,1+2,2(%); Cappelli va cong su
(VDV stic bén, n=50) GLS -18,4+3,0(%).

Céc bién dang theo chu vi (GCS) va bién dang theo truc ngan (GRS)
trén VDV cho dén hién nay, it duoc nghién ctru hon do nhiing han ché vé
mat ky thuat ciing nhu cac gia tri chwa dugc chuan hda va khuyén cao dé
str dung rong rai trén 1am sang. Trong nghién ciru chdng téi, gia tri nay
trén VDV la GCS avg -19,42+ 2,59 % va GRSavg 37,85+9,09 %. Gié tri
c4c bién dang chu vi va bién dang theo truc ngan thay ddi rat nhiéu tly
theo nghién ciru, may siéu am, ciing nhu phan mém dugc st dung.
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Bién dang xoay that trai trén ddi twong VDV ciing duoc nghién ctu
nhung dén thoi diém hién tai s6 lwong nghién ctu trén 1am sang va trén
VDV chua nhiéu va cac gia tri ciia cac thdng sb nay trén VDV c6 nhiéu
thay ddi khac nhau. Két qua xoay day tim, xoay mom tim va xoan that trai
trong nghién ciru caa ching toi gibng nghién ciru Santoro, va M. Galderisi
(2010), gia tri xodn that trai 14 9,2+2°
4.2.3 So sanh sir khac biét giira cac gia tri siéu am tim trén vdn dong vién
véi nhém chizng va gizza cdc nhoém vdn dong vién

+ Trén siéu am tim quy woc

Nghién ctru chiing toi ghi nhan céc gia tri nhu LA, 1VSd, LVIDd, LVIDs,
PWd, LVM, LVMI déu c6 su khac biét co y nghia théng ké giita nhém VDV
chung va nhoém ching (p<0,05).Két qua nay ciing giéng véi nghién cau coa
Nguyén Thi Thiy Hang va Moro. So sénh gitra cac nhém VBV trong nghién
ctu cho thay cac gié tri kich thudc gbe dong mach chi (AO), nhi trai (LA),
IVSd, IVSs, LVIDd, LVIDs, PWd, PWs, LVM, LVMI, RWT c¢6 su khac nhau
gitra cac nhdém VDV ¢6 hinh thic van dong khac nhau nhu VDV cac mon ki
ning, sic manh, hdn hop va mdn stc bén (p<0.001). Theo EACVI/ EAPAC,
s thich nghi ciia tim mat phan phan thudc vao hinh thirc va cudng do van dong.
Phan 16n cac mdn thé thao duoc dic trung bang nhiéu hinh thirc van dong khac
nhau ca van dong sic manh va van dong st bén, vi thé phan chia cac mén thé
thao theo hai hinh thirc siic manh va stc bén trén VBV khong con phti hop nita.
Khuyén cao EACVI/EAPC (2018) dua ra 4 hinh thiic van dong chinh dya vao
cac ddc diém sinh ly cua cac hinh thic van dong, bao gom cac mdn stc bén,
mon siic manh, mén k§ ning va mon hdn hop. Hinh thirc van dong s& gay anh
huong 1én ti cu tric ciia hé tim mach théng qua co ché vé huyét dong. Nghién
ciru ctia Pluim va cong sy da minh ching cho viéc téi cau trdc nay. Utomi va
cong su cho thay khdng ghi nhan hién tuong téi cu trac dong thm trén nhom
VBV vin dong siic manh, chi ghi nhan dén nhe that trai va day thanh thét tréi
nhu cic nhom VDV stic bén vi thé ting d6 day cua thanh tim chi 1a mot dac
diém ctia tim VDV.

Chirc ning tam thu va tdm truong that trai khong ghi nhan sy khac
biét gitta nhom VDV va nhém ching ciing nhu giita cac nhom VDV. Két
qua nay ciing tuong tu nhu cac nghién ciru cia Nguyén Thi Thuy Hang,
Caselli, Cappelli va mot sé tac gia khac. Két qua nay cho thiy vé hinh dang
va cAu trdc tht trai c6 thay d6i nhung chire nang tim van khdng khac biét.
Dic diém nay gitp phan biét vai cac truang hop bénh ly.



19
% S0 sanh cac gia tri siéu 4m danh didu mo
> Giatri bién dang truc doc

Bién dang that trai theo truc doc (GLSavg): két qua nghién ctu cho
thay khong ¢ su khac biét giita nhom VDV va nhom chang ciing nhu giira
cac nhom VDV. Tong hop 24 nghién ciru doan hé trén VBV cho thay, c6
17 nghién ctru trén nhiéu nhém VBV tham gia nhiéu mon thé thao khac
nhau cho thay két qua khac nhau. C6 nhirng nghién ciru cho thay khdng cé
su khac biét vé gia tri GLS giita nhém VDV va nhém chang, cé nhitng
nghién ctu cho két qua GLS & VDV thp hon so vdi nhdm chimng, va co
mot s6 nghién ciru cho gia tri & VDV GLS cao hon nhém chiing. Cac
nghién ctru gan day tap trung vao nghién ctru so sanh dénh gia vai trd cac
gid tri bién dang co tim ¢ cac dbi twong VBV ¢6 bién doi hinh théi co tim
nam trong “khoang xam” va so sanh véi nhom bénh Iy tir 46 néu 13 vai tro
uu viét clia siéu am tim danh diu mo.

Nghién ciru khac cua M. Galderisi so sanh sy khac nhau bién dang co
tim gitra cac ddi twong 1a VDV dua thuyén tré, ddi twong ting huyét ap
ngudi tré co cung do tudi va ngudi binh thuong. Két qua cho thay gia tri
GLSavg giam rd & nhom tang huyét 4p. Nghién cau caa M. Kansal va cong
su (ng dung siéu 4m tim danh ddu md trong danh gia cac gia trj trong
“khoang xam” & VDV bong da so sanh v&i d6i tuong da duoc chan doan
bénh co tim phi dai. Két qua cho thay rang gia tri GLS giam rat rd & nhom
bénh ly. Nghién ctru cua T. Butz va cong su so sanh trén 53 ddi twong gom
15 ddi tuong duogc chan doan bénh co tim phi dai, 20 VDV thanh tich cao
va 18 ngudi binh thudng ciing cho két qua twong tu. Két qua nghién cau
cho thiy gia tri GLSavg giam rd trén cac dbi twong bénh co tim phi dai.
Nghién ciru ciia C. Soullier sir dung siéu 4m tim danh ddu mé khao sat cac
dbi trong da dugc chan doan bénh co tim phi dai va so sénh céc gid tri nay
ltc nghi va lic géng stc véi nhom ching 13 nguoi binh thuong; két qua
cho thiy gia tri GLSavg giam trong nhém d6i tuong bénh co tim phi dai
khi nghi va khi ging suc, gié tri nay van giam khac biét co y nghia théng
ké gitra nhom VDV va nhom chung.

MGt van dé quan trong trong nhém VDV 1a cac nhém van dong sic bén
tai cAu trac co tim kiéu gian that trai. Tuy nhién c6 nhitng dic diém theo ASE
2020 c6 thé gitip phan biét déy 1a su thich nghi do van dong nhu: di kém gidn
céc budng tim khac, chirc ning tim truong thit trai binh thudng hay ting,
chirc ning tam thu thét trai binh thuong, chirc ning that phai binh thuong va
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thuong gap trén nhom cac VBV sic bén. Trong mét s truong hop EF ¢6 thé
dao dong 45-50% nhung thé tich nhat bop van bao ton. Di véi bénh nhan c6
bénh co tim gian nd, gia tri GLS giam am, tham chi trong truong hgp chirc
ning that trai con trong giGi han binh thuong khi dugc dénh gia qua siéu am
tim quy udc va thuong co réi loan chic ning tim truong trén siéu am. Tuy
gié tri siéu Am tim danh dau mé d co rat nhiéu nghién ctu trong bénh 1y tim
mach nhung cho dén hién tai chua c6 nghién ctru ndo so sanh truc tiép cac doi
tuong gidn that trai trén VDV va bénh co tim gidn nd. Néu duong kinh that
trai dan 16n 60mm va EF giam theo EACVI nén thyc hién test ging sic néu
két qua binh thuong 13 biéu hién tim VDV, con néu bat thuong, lam CMR khi
6 dau LGE (+) thi chan doén bénh co tim gian.

Nhitng huéng dan cia Hoi Tim Mach du phong Chau Au, gia tri GLS
dudi -15% la dau hiéu chi diém ciia bénh 1y co tim. Kha nang bénh ly s&
tang lén trong truong hop GLS giam am di kém véi ting d6 day thanh co
tim hay dan that trai nhiéu, trong mot sé truong hop giam bién dang truc
doc Ia dau hiéu sém cia réi loan chirc ning nhu: xo hoa co tim ting nguy
co cac bién cd tim mach 1én 3-4 lan.

Theo EAPC/ EACVI khuyén céo sir dung thuong quy siéu am tim
danh diu m6 co tim khi ghi nhan céc bat thudng sau day trén VDV:

e Sir dung danh gia bat thuong tién 1am sang giai doan tién tm sang
gilp phan biét tim VDV va bénh co tim phi dai (that trai) giai doan som.

e Sirdung dé danh gia bat thuong tién Iam sang trong chan doan phéan
biét tim VDV va bénh co tim gidn nd (that trai) giai doan som.

Xac dinh dic diém bét thuong van dong ving (tht trai va that phai)

> Gi4 trj bién dgng chu vi va bién dgng truc ngdn

Trong nghién ciu ching toi gia tri cac bién dang co tim theo chu vi
(GCSavg) va theo truc ngan (GRSavg) khac biét c6 ¥ nghia giita nhém
VDV va nhém ching cling nhu gitta cac nhom VDV. Hién tai c6 cac
nghién ciu vé cac gia tri bién dang theo chu vi va bién dang theo truc ngan
trén cac d6i tuong VDV, tuy nhién cic nghién ctru nay cho dén hién tai s
lwgng con it, c& mau nho va céc gia tri trung binh cua cac bién dang nay
qua cac nghién ctru con thay doi déng ké.

Nghién ctru caa Nottin va cong su cho thay c6 khac biét chat it hay khéng
c6 khac biét vé gia tri bién dang chu vi, nhung ghi nhan cé giam bién dang
theo tryc ngan ¢ viing mém trong thi tm thu trén VDV xe dap so véi nhom
chiing. Nghién ciru Donal cho thay khong c6 su khéc biét gia tri GCS va GRS
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gitta nhom VDV va nhom ching, va mét nghién cau khéc cua Vitareli va
cong su cho thdy khong cd su khac biét vé gié tri GCS va GRS giira cac nhom
VDV c6 hinh thirc van dong khac nhau véi nhém ching.

Nghién ctru cua chiing toi cd két qua twong tu nhw nghién citu ctia Szauder
khi tac gia ghi nhan GCS thap hon ¢ nhém VBV thé hinh so véi nhém chay
Marathon va nhom chimg. Két qua nay ciing tuong tur nhu nghién ctiu cia
Utomi. Két qua nghién ciiu ciia ching t6i ciing gidng nghién ciru cia Donal cho
thay gié tri GRS trong nhém VDV thap hon so véi nhém chang.

Trong mot nghién ctu phan tich gan day ciia Beaumont cho két qua
la GCS khong c6 khéc biét gitta nhom VDV va nhom chig, nhung giita
cac nhom VDV c¢6é hinh thirc van dong khac nhau thi nhém c¢6 hinh thic
van dong sicc manh c6 gia tri GCS thap hon nhom khac.

4.3. KHAO SAT SU TUONG QUAN MOT SO GIA TRI SIEU AM
TIM QUY UOC VA SIEU AM PANH DAU MO TRONG MAU
NGHIEN CUU

Khi so sanh gitta EF, EF Simpson véi cac gia tri danh gia chirc nang
tam thu trén siéu am danh dau md 1a GLS, LSR-S, GCS, CSR-S, GRS,
RSR-S cho thiy c6 sy twong quan nghich giita EF, EF Simpson va GLS,
LSR-S, GCS (hé sb twong quan R tir -0,23 dén -3,15).

Trong nghién ciru cua Casseli va cong su trén cac VDV tham du

Olympic ghi nhan c6 sy twong quan giira cac thong sé danh gia qua siéu
am tim danh diu mé va siéu 4m tim qui wéc, GLS tuong quan véi S’; SR-
S voi S’ va EF trong toan mau nghién cau. Trong mot nghién ciu cia
Stokke va cong su vai muc tiéu khao sat su twong quan gitra EF va GLS
trong dan s6 chung véi (R=-0,85, p <0,0001).
4.4. PANH GIA SU THAY POI VE HINH THAI VA CHUC NANG
THAT TRAI QUA CAC PHUONG PHAP SIEU AM TREN POI
TUQNG CO HOI CHUNG TIM VPV SAU 6 THEO DOI CO GIAM
CUONG PO TAP LUYEN

C6 28 dbi twong ddng y tham gia nghién ciru doc. Ching tdi hen theo
ddi cho cac dbi twong cé hoi ching tim VDV sau 6 thang dé tién hanh
nghién ciru doc. Trong thoi gian nay hau nhu cac VDV giam cuong do tap
luyén, chi tap luyén cian ban khoang 5 gio trén tuan, do khdng c6 lich tham
gia cac giai dau cap dia phuong ciing nhu cap quéc gia (khdng vao mua
thi d4u) va cac VDV phai tham gia hoc vin hoa.



22

Cac gia tri siéu &m tim TM/2D: duong kinh nhi trai, chirc nang tam
thu that trai, RWT, hau nhu thay d6i khong c6 ¥ nghia. Tuy nhién cac gia
tri nhu c6 sy khac biét giita 2 thoi diém nghién ctu 1VSd, LVIDd, PWd,
LVM, LVMI, EF Simpson (p<0,05).

Nghién ctiu ctia chiing t6i ciing ¢ két qua gidng nghién ctu cia Maron va
cong su ghi nhan trén nhém VDV dua thuyén sau khi giam cudng do tap luyén
(khong vao mua thi dau) ciing cho két qua tuong tu. Mot nghién ciru ciia Pellicia
va cong su trén VDV ¢o phi dai co tim sau khi ngung van dong thoi gian dai
ghi nhan c6 7% giam duong kinh that trai cubi tim truong, giam day thanh that
trai 15% va c6 38% co thay doi it hay khong co thay doi.

Trong mot nghién ciru dac biét cia Spence va cong su st dung MRI
tim va siéu 4am danh dau md nghién ciu bién d6i hinh thai tim trén cac
nhém VDV cac mén strc manh va sirc bén sau tai 3 thoi diém: l0c chua tap
luyén cuong do cao, ldc tap luyén cuong do cao 6 thang, va 6 tuan sau khi
giam cuong do van dong. Két qua cho thay gia tri bién dang theo truc doc
trén siéu am danh ddu md hau nhu khong thay d6i va c6 giam duong kinh
va chi s6 khi co tim khi giam cuong do tap luyén.

Theo A. Fernandez, ngiing tap luyén 1a mot trong cac phuong phap co
thé gitp phan biét tim VBV va bénh co tim phi dai. Sau 3 thang ngimng tap
luyén c6 thé thay sy thay ddi tai cAu tric that trai, mot sb tac gia dé nghi can
thiét theo ddi 6 thang. Giam day thanh that trai >2mm sau khi ngung tap c6
thé phan biét biéu hién cta tim van dong vién hay bénh co tim phi dai.

Céc gié tri siéu 4m danh ddu mo danh gia cac bién dang truc doc
(GLSavg) -21,09 £ 2,98% so véi -20,80 +2,73% khac biét khong v nghia
(p>0,05), twong ty cac bién dang chu vi, bién dang theo truc ngan cho thay
khong c6 su khac biét gitra hai thoi diém nghién ctu. Trong nghién ctu
cua Pedlar va cong su nghién ciru trén cac VDV chay Marathon cuong do
cao trong 18 tuan sau d6 ngirng tap luyén va theo ddi su thay déi cAu tric
tim sau 4 tun va 8 tuan, gié tri GLSavg khong khac biét giita 4 tuin va 8
tuan sau thoi diém ngung tap luyén.
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KET LUAN

Qua nghién ctru trén 235 dbi twgng bao gdm 141 van dong vién va

94 d6i twong ngudi binh thudng ching toi c6 cac két luan sau:
1. Hinh thai va chirc ning thét trai cha van dong vién trén siéu am
danh diu mo c6 so sanh véi siéu Am tim quy woc.

% CA4c gia tri siéu Am tim danh dAu mé trén nhémvan ddng vién
Bién dang truc doc that trai GLS avg (%) : -20,55 * 2,80
Bién dang chu vi that trai : GCS avg (%) -19,38+2,67
Bién dang theo truc ngin that trai GRSavg (%) 37,84+8,09
Bién dang xoay, xoin, thao xoin that trai: Basal Rot (0) -
4,77+2,67; Apex Rot (0) 4,91 £ 3,83; Twist (0) 9,85+3,83; Twist
Rate (0/s) 60,17+25,47; Untwist Rate (0/s) -55,81+24,96.

% S0 s&nh gitra nhém van dong vién va nhoém chikng va giira cac

nhom van dong vién

e Két qua cho thdy cd cc bién dbi vé hinh thai nhung chiic niang that
trai khong thay doi trén van dong vién qua siéu am tim quy wdc.

e Siéu am tim danh d4u md ghi nhan bién dang theo truc doc thét trai
khong khéc biét gitta cac nhém VBV véi nhom chirng va gitra cac
nhém VDV. Tuy nhién ghi nhan c6 su khac biét bién dang co tim
theo chu vi, truc ngan that tréi gita nhém VBV véi nhém ching va
gitta cac nhom VDV.

2. Twong quan mét s6 théng sé siéu &m trong mau nghién cieu

e CO su twong quan nghich gitra EF Teicholz, EF Simpson trong
mau nghién ctu véi cac gia tri GLSavg, va GCSavg.

e Co twong quan ctia mot sé gié tri danh gia chirc ning tim truong
trén siéu 4m tim quy uGC Voi CAc gid tri sidu Am ddnh dau mo trong
mau nghién cau.

3. Theo ddi doc sau 6 thang c6 gidm cwong d§ van dong & nhom co hoi
chikng tim van dong vién

e IVSd, LVIDd, PWd, LVM, LVMI, khac biét c6 y nghia thong ké
(p<0.05) ; E, A, E/A, E/E’s, E/E’L khac biét c6 y nghia thong ké
(p<0.05).

e Khong co su khéc biét EF Teicholz, va céac bién dang truc doc
(GLSavg), bién dang chu vi (GCSavg), bién dang huéng tam
(GRSavg) trudc va sau 6 thang theo doi (p>0.05).

e Co su khac biét trude va sau 6 thang theo ddi cac gia tri cac bién
dang xo3n (Twist), thdo xo4n thét trai (Untwist rate) (p<0.01).
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HAN CHE CUA PE TAI

Mat du ¢6 nhiéu ¢ gang tap trung cac VDV tham gia nghién ciru va
&p dung k¥ thuat siéu am tim d¢anh ddu mé (may siéu &m chuyén tim Vivid
T8, phan mém EchoPAC phién ban 202) trong nghién ciru, nghién ctru nay
van ton tai mot s6 han ché nhu sau:

1. C& mau nghién ctru con kha nho va sy phan bé gigi tinh khong
dong nhat trong timg nhém VBV nén khi so sanh con chiu dnh huong gay
nhiéu cua yéu té nay.

2. Céc nghién ctu vé tinh wng dung 1am sang cua siéu am tim danh
diu mo con han ché, cac gia trj siéu am tim danh ddu mé nhu GCSavg,
GRSavg, Rotation, Twist, Untwist chi con trong vong nghién ciru va chua
dugc chap nhan wng dung rong réi trén 1am sang.

KIEN NGHI

Qua viéc nghién ctu st dung siéu am tim qui wdc va siéu am tim danh
dau mo dé khao st hinh théi va chirc ning thét trai trén nguoi binh thuong
va trén cac d6i tugng VDV, chling tdi c6 mot sé kién nghi sau:

1. Can ap dung khao sét bién dang that tréi theo truc doc trong danh gia
chirc nang tim cho VDV dac biét danh gia cac gia tri trong “khoang xam”.

2. Can nghién ctru cd mau lon hon dé cho thay tinh hiéu qua caa phuong
phap mai va gidp c6 gia tri tham chiéu vé siéu 4m tim danh dau mo trén VBV
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INTRODUCTION

1. Background

Exercise is one of the most powerful tools for improving health and
has a huge benefit in reducing risk factors of cardiovascular diseases such
as dyslipidemia, hypertension, insulin resistance and overweight.
Epidemiological studies have showed that compared to those with
sedentary lifestyles, those with moderate exercise were link to reduce the
risk of not only coronary artery disease and mortality, but also
cardiovascular diseases. However, the physiological changes in the heart
due to exercise sometimes manifest the physical pathology. Athletic Heart
Syndrome is defined as a collection of conditions that alter the structure,
function, and electrical activity of the heart in order to adapt to regular
physical activity.

Nowadays, cardiac imaging techniques has been well-developed,
especially echocardiography technology which have made great progress
such as two-dimensional (2D) echocardiography, Doppler
echocardiography, tissue Doppler imaging and most recently, Speckle
Tracking Echocardiogarphy (STE) with its preeminent features in
detecting cardiac abnormalities in athletes at an early stage. Currently,
many studies which investigated cardiac function in athletes by STE have
shown some important applications such as detecting cardiac
abnormalities at an early stage and contributing to differentiate
physiological and pathological changes of heart structure in athletes.

In Vietnam, there has been no research that study cardiac
morphology and function in athletes assessed by STE. Therefore, we
conducted the research "Study on left ventricular morphology and
function assessed by Speckle Tracking Echocardiogarphy in athletes”
with the following objectives.

2. Study objectives

The study was conducted among 235 participants, including 141
athletes and 94 healthy people with the following objectives:

Objective 1: To evaluate left ventricular morphology and function of
athletes in Kien Giang province by conventional echocardiography and
speckle tracking echocardiography.

Objective 2: To examine the correlation of selected markers by
speckle tracking echocardiography versus conventional echocardiography
in the study sample.
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Objective 3: To evaluate changes in left ventricular morphology and
function assessed by ultrasound methods in athletes with athletic heart
syndrome after six months of follow-up (with reduced exercise intensity
according to the season of competition).

3. Scientific contributions and practical implications
3.1. Scientific contributions

- The study provides information on cardiac morphology and
function in athletes and healthy people through parameters of M-mode,
2D, Doppler ultrasound and STE.

- Research provides information on changes in cardiac morphology
and function in athletes, those with regular exercise and non-exercisers,
which help us to differentiate the heart's adaption in morphology and
function in response to exercises.

3.2. Practical implications

- Support to screen and detect athletes' heart problems in provincial
sports organization and to have a plan to guide the prevention of
cardiovascular events for athletes if there is an abnormality.

- Provide additional parameters of STE in athletes and non-athletes
for reference of normal values on healthy people, a premise for
application of further screening of abnormalities in athlete.

4. Contributions of the dissertation

This is the first study in Vietnam which uses speckle tracking
echocardiography to assess left ventricular function in athletes. The study
provides information on left ventricular strain measures, including global
longitudinal strain (GLS), global circumferential strain (GCS), global
radial strain (GRS), twist and untwist on healthy athletes.

Our findings were consistent with previous studies on changes in left
ventricular morphology and function in athletes. Global longitudinal
strain was not significantly different between groups of athletes and
controls, and among groups of athletes. However, this study found that
there was significant difference in global circumferential strain and
global radial strain between athletes and control group, and among
groups of athletes. When the intensity of exercise decreases
(detrainning), the morphology of left ventricular tends to restructure back
to normal and the values of myocardial strain remain unchanged.

The structure of the thesis

The dissertation consists of 127 pages including: introduction (3
pages), literature review (35 pages), subjects and study methodology (22
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pages), results (32 pages), discussion (31 pages), conclusion (2 pages) and
limitation of the study and recommendation (2 page). There were 47 tables,
14 charts, 26 images, and 1 figure. There are 131 references, including 16
Vietnamese references and 115 English references. There are 58 references
published in the last five years, accounting for 44.27%.

Chapter 1
LITERATURE REVIEW

1.1. ATHLETE HEART SYNDROME

“Athlete’s heart” is a term referring to the normal adaptation in both
cardiac structure and function in people engaged in physical exercise.
The clinical presentation of "athlete’s heart" syndrome include changes
in electrical activity such as: resting sinus bradycardia (often seen), sinus
arrhythmia, atrioventricular conduction delay; changes in heart chamber
diameter and increased myocardial mass; normal or above normal heart
function. According to Carre. F, this variation appears to be related to the
intensity and duration of prolonged training such as exercises lasting
more than 6 months, at least 6 to 8 hours per week, increases 70 - 80% of
age-predicted heart rate.

1.2. ADAPTION OF THE HEART TO TRAINING

Fundamental physiological changes in the cardiovascular system are
formed in response to increased cardiac output for repeated strenuous
physical activity. These changes are designed to ensure cardiac output for
the needs of frequent and repetitive exercise. In the endurance athletes,
increased cardiac supply and decreased peripheral vascular resistance,
causing increased volume burden on the heart. Strength athletes increase
cardiac output and increase peripheral vascular resistance, causing
increased pressure on the heart.

Heart remodeling in athletes is influenced by many factors such as
age, sex, body size, race, genetics, and type of training. According to
EAPC/EACVI (2018), sports are characterized by many different forms
of excercises and divides four main types of sports including skills,
strength, mixed and endurance subjects. These groups will have different
heart remodeling.

When the exercise intensity decreases or returns to baseline training
levels, the athlete's heart tends to reverse remodeling and the heart shape
and electrical activity will return to normal over time.
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1.3. ECHOCARDIOGRAM ON ATHLETES

Routine echocardiographic examination is actually seen as the
“window” in the evaluation of cardiac structure and function. The role of
echocardiography is considered the "primary investigation™ in the abnormal
screening of athlete's heart. In the past, the “gray zone™ between standard of
physiological adaptation and pathological anomaly was very large, with low
sensitivity and specificity. However, nowadays, the advances of
echocardiography technology have improved the diagnostic ability, help to
better understand what normal "athlete's heart" is and minimize "gray zone"
for better confidence in diagnosing athlete's heart.

1.3.1. Conventional echocardiography

Performing different types of ultrasound technique to assess cardiac
morphology and function such as M-mode, 2D, conventional Doppler
and tissue Doppler ultrasound.

Conventional echocardiography plays a very important role in
evaluating cardiac morphology and function by assessing cardiac
chamber diameters, and parameters for assessing left ventricular systolic
and diastolic functions.

1.3.2. Speckle tracking echocardiogram

2D STE is a new echocardiography technique that uses standard B-mode
to analyze marker tissue. Each marker tissue sample corresponds to each
myocardial region and is relatively stable during cardiac cycle, with a
displacement of marker tissue indicating myocardial strain. When selecting an
area for analysis, the software will calculate according to the geometrical
variation of the selected area one by one and record the displacement,
displacement speed, strain and strain rate of that myocardial region.
1.3.2.1. Global longitudinal strain

* Longitudinal strain is defined as the strain of the myocardial fiber in a
direction parallel to the myocardium endothelium. Typical longitudinal
strain ranges from -15.9% to -22.1%, measured from the transverse point of
the mitral valve or from the base to the apex of the heart.

* The longitudinal strain increases gradually from the base to the
apex of the heart and is expressed as a percentage of myocardial
contractility. This deformation is not constant and depends on the
condition of the heart muscle. The earliest changes on longitudinal strain
is in case of ischemic heart disease. This marker has a very high
sensitivity in assessing myocardial ischemia in the early stage due to
abnormal contractility of the endothelium.



1.3.2.2. Circumference strain

* Circumferential strain does not represent contracting muscle fibers
with circumference but shorten with circumference, mainly inward
movement along left ventricular circumference and thickening the
ventricular wall.

* The regional deformation of circumferential strain can be
influenced by many factors such as myocardial intrinsic factor (anemia,
myocardial infarction). The myocardial endothelium shrinks in
circumference better than the mid-layer and the endocardium. The total
circumferential strain is calculated based on the mean, with the normal
ranges from -20.9% to 27.8%.
1.3.2.3. Global radial strain

« In global radial strain, the wall of the heart muscle is thicken but
there is no muscle that contracts in the short axis direction. The
contractile wall of the cardiac muscle is caused by a short contraction to
maintain normal muscle mass. Short axis increase in shrinkage means
compensating for strain along the longitudinal strain.

* In clinical practice, the time to peak strain is often used to evaluate
the abnormal motion of the ventricular septum. Normal value ranges
from 35.1% to 59%.
1.3.2.4. Left ventricular rotation and twist

The cardiac action pattern in a cardiac cycle takes place in 3-dimensional
space under the continuous action of myocardial fibers. When viewed from the
apex to the apex of the heart, the base of the heart rotates counterclockwise in
the systolic, while the base of the heart rotates clockwise.

1.3.3. Characteristics of echocardiography on athletes
1.3.3.1. Evaluation of the athlete's cardiac morphology changes on
ultrasound

* Left ventricle: normal or slightly increased left ventricular wall
thickness (<15 mm); normal or slightly increased left ventricular end
diastolic diameter / left ventricular volume (smaller left ventricular is not
a type of remodeling of the athlete's heart).

* Left atrium: normal or slightly dilated, left atrial volume index is
usually in the upper normal limit.
1.3.3.2. Changes in cardiac systolic function

- Normal or above-normal left ventricular systolic function is evident
in endurance athletes and mixed- sports (with volume overload).
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- Cause: due to volume overload (Frank-starling Law), bradycardia
+and well-woking of myocardial fiber (a lot of ATPases in Myosin).

- Conventional parameters: Normal EF increases stroke volume and
increases cardiac output.

- Tissue Doppler and STE: normal or above normal left ventricular
systolic functional "supra normal”, normal or elevated S’-wave,
increased GLS, systolic strains, and strain rate.
1.3.3.3. Diastolic function

- Conventional Doppler ultrasound assessments such as pulsed
Doppler, pulmonary venous flow Doppler were usually normal.

- Tissue Doppler echocardiography: increased e’ velocity which led
to decrease in E/e ratio and increased e'/a’.
1.3.3.4. The role of speckle tracking echocardiogram on athletes

Indication of speckle tracking echocardiography on athletes
according to EACVI as follows:

- Identify preclinical abnormalities to help in differential diagnosis
of athlete's heart syndrome or dilated cardiomyopathy at early stage.

- ldentify preclinical abnormalities to help distinguish between
cardiomyopathy at early stage and hypertrophic cardiomyopathy.

- Evaluate for regional motor abnormalities (left or right ventricle).
1.4. Domestic and international research

Currently, there have been many studies using STE on athletes.
In Vietnam, there have been many sudy that used conventional
echocardiography on athletes but there are no studies using STE.

Chapter 2
STUDY SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS

Study subjects included two groups: athletes and control group.
2.1.1. Athlete group
2.1.1.1. Inclusion criteria

According to the Bethesda 36 conference standards (participating in
individual or team sports; participating in regular competition; systematic
training and regular practice).
2.1.1.2. Exclusion criteria

* Training time less than 2 years

» Participate in intellectual sports such as chess

* Suspected or having acute cardiovascular and medical diseases



2.1.2. Control group
2.1.2.1. Inclusion criteria

Healthy students from Kien Giang Medical College and Kien Giang
University with similar age as the athlete group, and do not practice any
sports regularly.
2.1.2.2. Exclusion criteria

History of cardiovascular disease or recently diagnosed
cardiovascular disease., having respiratory or endocrine diseases.
2.2. TIME AND STUDY SETTINGS

This study was conducted from August 2018 to July 2019 at the
EKG room of Radiology Department in Kien Giang General Hospital.
2.3. RESEARCH METHODOLOGY
2.3.1. Study design

Phase 1: Analytic cross-sectional study on athletes and control
groups; Phase 2: prospective cohort study with a 6-month follow-up
period on a group of athletes with athlete's heart syndrome.
2.3.2. Sample size

Our study involved 235 participants which was divided into two groups:

- Athletes group: 141 subjects divided into 4 groups including
groups of skills, strength, mixed, and endurance athletes.

- The control group consisted of 94 healthy students.
2.3.3. Sampling method

Convenience sampling were employed to recruite participants in
athletes and controls.
2.3.4. Data collection

All study participants were asked for medical history and
examination on height, weight, pulse, blood pressure, ECG
measurements and echocardiography in all modes.

- ECG to examine changes in electrical activity

- Conventional echocardiography: evaluate the changes in morphology
and function of the left ventricle, right ventricle, left atrium on athletes.

- STE:

* Investigate the longitudinal strain and strain rate and heart muscle
deformation rate, left ventricular circumference and short axis.

» Investigate left ventricular rotation, twist, and untwist

» Examine right ventricular global longitudinal strain
2.4. DATA ANALYSIS

Data were entered and analyzed using SPSS version 20.0.
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Qualitative data were described as frequency and percentage.

Quantitative data were presented as mean ( X ), standard deviation (SD),
minimum and maximum value.

Analytical statistics: using statistical tests and correlation with p
value <0.05 as statistically significant, including:

- Comparison of two means by using an independent sample t-test if
quantitative data with normal distribution and Mann-Whitney test if
quantitative data with non-normal distribution.

- Comparison more than two means: using one-way ANOVA if
guantitative data was normally distributed, Kruskal-Wallis test if
quantitative data was not normally distributed.

- Comparing two related means: using the Wilcoxon signed-rank test
in case of small sample size.

- Correlation analysis: use Spearman correlation if quantitative was
with non- normally distributed.

- Multivariate linear regression analysis was used to examine factors
related to systolic function (EF and EF simpson).

2.5. RESEARCH ETHICS

This research was approved by the Ethical Committee of Hue
University of Medicine and Pharmacy, Kien Giang General Hospital,
Provincial Department of Health of Kien Giang, Kien Giang Department
of Sports, and Kien Giang Medical College.

Before participating in the study, participants were informed about the
purpose of the research and the benefits of participation. All participants’
information were kept confidential and used for research purposes only.

This study involved noninvasive measures to explore and evaluate
study subjects, ie. medical history, physical examination, ECG
measurement and echocardiography.

Our research may benefit to the study subjects by measuring blood
pressure, ECG, echocardiography by the Vivid T8 cardiac ultrasound
machine and using Echopac's intensive cardiovascular analysis software.
of GE Healthcare USA. In control group, two subjects with atrial
fibrillation were excluded from the study.

The research costs were paid by the researcher, the research participants
were compensated for voluntarily participating in the research.

Findings of this study would provide information on conventional
echocardiography as well as speckle tracking echocardiography in
healthy people and athletes.
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Chapter 3
RESULTS

3.1. EVALUATION OF CARDIAC MORPHOLOGY AND FUNCTION
IN ATHLETES BY CONVENTIONAL ECHOCARDIOGRAPHY AND
SPECKLE TRACKING ECHOCARDIOGRAPHY
3.1.1. General characteristics of research participants

The average age in the athlete group was 20.66 + 3.56, 78.7% was
male and 21.3% was female, systolic blood pressure did not differ
between the athlete group and the control group.

Weight, height and skin area were significantly different between
the athletes group and the control group.
3.1.2. Characteristics of conventional echocardiography on athlete group

Table 3.7. Distribution of left ventricular hypertrophy among athlete
groups (n=141)

Athletes group

Left ventricular

Skill Power Mixed |Endurance
hypertrophy
ni % (n| % |n| % n %
Normal 221629 |4 (13,3 |19 45,2 |11 | 32,4

Concentric remodeling | 5 |14,3 |4 |133 |0 | 0,0 | 1 | 29
Concentric hypertrophy | 4 (11,4 (14 46,7 |7 |16,7 | 7 | 20,6
Eccentric hypertrophy | 4 | 11,4 |8 | 26,7 (16 |38,1 |15 | 44,1

Total 35 (100,0 |30 {100,0 |42 |100,0 | 34 |100,0

Comment: In group 1, the proportion of left ventricular hypertrophy
was 62.9%; group 2 with concentric hypertrophy accounting for 46.7%,
the proportion of eccentric hypertrophy in group 3 and group 4 were
38.1% and 44.1%, respectively.

The parameters of the ultrasound to evaluate left ventricular systolic
and diastolic functions via pulsed Doppler and tissue Doppler in the
athletes were within normal limits (EF Simpson = 61.13 + 4.37%).

3.1.3. The values of speckle tracking echocardiography on the athletes

Left ventricular global longitudinal strain GLS avg (%): -20.55 +
2.80; LSR-Savg (1/s): -1.28 + 0.24; LSR-Eavg (1/5): 1.97 £ 0.48; LSR-
Aavg: (1/5s) 0.65 £ 0.16.
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Left ventricular circumferential strain: GCS avg (%) -19.38 + 2.67;
CSR-Savg (1/s) -1.23 £ 0.33; CSR-Eavg (1 /) 1.66 + 0.30; CSR -Aavg
(1/5s)0.60 = 0.26.

Left ventricular global radial strain GRSavg (%) 37.84 £ 8.09; RSR-
Savg (1/5s) 1.70 £ 0.36; RSR-Eavg (1 /s) -1.87 £ 0.38; RSR-Aavg (1 /
s) -0.95 £ 0.24.

Left ventricular rotation and twist: Basal Rot (0) -4.77 + 2.67; Apex
Rot (0) 4.91 + 3.83; Twist (0) 9.85 + 3.83; Twist Rate (0 /s) 60.17 £
25.47; Untwist Rate (0 /s) -55.81 + 24.96.

3.1.4 Comparison of cardiac morphological and function
characteristics assessed by conventional echocardiography and
speckle tracking echocardiography between athletes and controls,

and among athletes groups

% Comparison between athletes and control group

Table 3.16. Comparison of characteristics of left ventricular assessed
by M-mode and 2D echocardiography between athletes and control

Athletes Controls
M-mode (n=141) (n=94) p

X+ SD X+ SD
AO (mm) 25.54 +3.10 25.17 +3.23 | >0.05*
LA (mm) 27.52 +3.81 2497 +2.89 | <0.001*
IVSd (mm) 8.89+1.73 8.35+1.03 <0.05*
IVSs (mm) 11.37£1.90 10.93+1.16 | >0.05*
LVIDd (mm) 48.12 + 4.46 45.10 +3.22 | <0.001*
LVIDs (mm) 30.39 + 3.86 27.87 +3.28 | <0.001*
PWd (mm) 9.26 £1.65 8.59 £0.95 <0.05*
PWSs (mm) 1234+176 | 11.95+1.14 | >0.05*
EF (%) 66.02 + 6.03 67.60+6.86 | >0.05*
EF Simpson (%) 61.13 +4.37 61.15+4.63 | >0.05*
FS (%) 36.58 + 4.92 37.83+559 | >0.05*
LVM (g) 190.82 + 56.07 | 154.77 £ 30.17 | <0.001*
LVMI (g/m?) 111.09 +26.48 | 96.34 £ 15.10 | <0.001*
RWT 0.38 £0.07 0.38 £0.05 >0.05

Notes: * Mann-Whitney test; ** Independent sample t-test
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Table 3.20. Comparison of left ventricular global longitudinal strain
between athletes and the controls

Left ventricular | Athletes (n=141) | Controls (n=94)
longitudinal strain X +SD X +SD P
GLS-avg (%0) -20.55 £ 2.80 -20.77 + 2.55 >0.05**
LSR-Savg (1/s) -1.28 £0.24 -1.26 £0.23 >0.05*
LSR-Eavg (1/s) 1.97+£0.48 1.90+£0.45 >0.05**
LSR-Aavg (1/s) 0.65+0.16 0.65+0.18 >0.05*

Notes: * Mann-Whitney test; ** Independent sample t-test

Comment: Left ventricular global longitudinal strain was not
significant difference between group of athletes and controls.
Table 3.21. Comparison of average circumferential strain between
athletes and controls

. Athletes Controls
L_eft ventrlcul_ar glog_al (n=141) (n=94) o
circumferential strain X +SD X +SD
Average GCS-avg (%) | -19.38 +2.67 | -20.51 + 2.59 | <0.05**
circumferential CSR-Savg (1/s) | -1.23+0.33 | -1.16 £0.21 | >0.05*
strain CSR-Eavg (1/s) | 1.66+0.30 | 1.62+0.22 | >0.05*
CSR-Aavg (1/s) | 0.60+£0.26 | 0.63+0.16 | <0.05*

Notes: * Mann-Whitney test; ** Independent sample t-test

Comment: Circumferential strain on the level of basal, papillary muscle
and apex, left ventricular average global circumferential strain (GCS avg) were
significantly different between athletes and control group. There was a
significant difference (CSR-Aavg) between the two groups (p <0.05).

Table 3.22: Comparison of average radial strain between athletes and
the control group

Athletes Controls
Left ventricular radial strain | (n=141) (n=94) p
X +SD X +SD
GRS-avg (%) |37.84 +8.09| 42.83 £ 3.78 |<0.001*
Average left | RSR-Savg (1/s)| 1.70 £ 0.36 | 1.65+0.23 | >0.05*
ventricular RSR-Eavg (1/s)(-1.87 £ 0.38| -1.94 +0.47 | 0.001*
radial strain E?S’Aa"g 0.95+024| -0.99+0.17 | >0.05*

Notes: * Mann-Whitney test
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Comment: The radial strain at basal, middle and apex position showed
the difference between the group of athletes and control group (p <0.001).
RSR-Eavg was significantly different between two groups (p <0.05).

Table 3.23: Comparison of average left ventricular rotation and twist
strain between athletes and control group

. . Athletes Control
Left ventricular rotation (n=141) (n=94) D
and twist strain X + SD X + SD
Basal Rotation (°) -4.77 +2.67 | -5.39+3.17 | >0.05*
Apical Rotation (°) 491+£288 | 493+294 | >0.05*
Twist (°) 9.85+3.83 | 10.36+3.95 | >0.05*
Twist rate (°/s) 60.17 + 25.47| 71.80 + 30.37 | 0.008*
Untwist rate (°/s) -55.81 + 24.96/ -75.34 £ 32.72| <0.001*

Notes: * Mann-Whitney test
Comments: Basal, apical and twist rotation were not siginificant
difference between groups of athletes and controls. Twist rate and untwist
rate were statistically significant difference between two groups (p <0.05).
«+ Comparison among groups of athletes:
Table 3.26. Comparison of average measurements of cardiac characteristics
on M-mode / 2D echocardiography among groups of athletes

= Skill Power | Mixed | Endurance
M-mode (X) | =35) | (n=30) | (n=42) | (n=34) P
AO (mm) 23.14 27.80 25.71 25.79 <0.001*
LA (mm) 25.20 28.57 28.81 27.38 <0.001**
IVSd (mm) 7.86 10.47 8.85 8.60 <0.001*
IVSs (mm) 9.87 13.04 11.25 11.60 <0.001*
LVIDd (mm) 45.60 49.08 49.73 47.88 0.001*
LVIDs (mm) 28.30 31.15 31.46 30.53 0.004*
PWd (mm) 8.21 11.07 9.05 9.01 <0.001*
PWs (mm) 11.43 14.07 12.08 12.06 <0.001*
EF (%) 66.86 65.57 66.07 65.50 >0.05**
EF Simpson (%) | 62.00 59.80 61.33 61.18 >0.05*
FS (%) 37.11 36.30 36.64 36.21 >0.05**
LVM (g) 147.66 | 239.60 | 198.57 182.62 <0.001**
LVMI (g/m?) 92.54 | 125.80 | 113.05 114.79 <0.001**
RWT 0.36 0.44 0.37 0.37 <0.001*

Note: * Kruskal-Wallis test; ** One-way ANOVA




13

Comment: AO, LA, IVSd, IVSs, LVIDd, LVIDs, PWd, PWs, LVM, LVMI,
and RWT were significant difference among groups of athletes (p <0.05). EF,
FS and EF Simpson did not show a significant difference between groups.

Table 3.29. Comparison of measurements assessed by Tissue Doppler
echocardiography among groups of athletes

Tissue Doppler | Skill | Power | Mixed | Endurance

echocardiography (X)| (n=35) | (n=30)| (n=42)| (n=34) P

S’ L (m/s) 013 | 013 | 0.14 013 | >0.05*
E’ L (m/s) 0.22 0.19 0.23 0.22 <0.001*
A’ L (m/s) 009 | 010 | 0.11 009 | 0.006*
S’S (m/s) 0.12 0.12 0.13 0.13 >0.05*
E’ S (m/s) 0.19 0.17 0.20 0.19 <0.001**
A’ S (m/s) 0.10 | 0.10 | 0.11 010 | >0.05*
E/E’ L (s0) 478 | 4.64 | 4.31 4.61 >0.05*
E/E’ S (s0) 553 | 5.40 | 4.92 5.01 >0.05*

Note: * Kruskal Wallis test; ** One-way ANOVA test
Comment: TDE showed that E’L, A’L, E’L were significantly
different among groups of athletes.
Table 3.34. Comparison of strains among groups of athletes

X +SD Skill Power Mixed | Endurance
(X +£3D) (n=35) (n=30) (n=42) (n=34) p
GLSavg -21.18 = -19.74 2100+ | o
(%) 2.76 2.42 315 |-20.06£2.53 >0.05
GCSavg | -19.89+ | -17.39% | -19.98+ | -
(%) 1.77 3.11 177 |-19.87+3.15/<0.001
GRSavg 4191 32.56 +
(%) 4.20 11.99 38.92 +4.55| 36.98 + 7.88 | <0.001*
Twist () 1%%’: 8.89+2.77 [10.18 +4.15| 8.83+3.60 | 0.049*
a
GFL)SE-azvg Pw 2 = 0.029
P& P 2) <0.001 <0.001 =0.002
GCS-avg (OIOR S Pe) @) <U. P) 4 =0.
p (0) P 2<0.001 p@a)@<0.001 pu@=0.010 pe)@e <0.001
GRS-avg P2 4 =0.018
b
'FlgV\(lis)t Pw@=0.015 puw@=0.015
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Comment: GLSavg did not differ among groups; GCSavg,
GRSavg, Twist, showed significant differences among groups. When
evaluating the differences between the groups in pairs, some
differences were also noted.

3.2. INVESTIGATING THE CORRELATION OF SOME
ECHOCARDIOGRAPHIC PARAMETERS IN THE STUDY
SAMPLES

In the study sample, there were inverse correlation of EF, EF
Simpson and GLS, LSR-S, GCS

There were correlations of some diastolic function measurements
assessed by conventional echocardiography and STE in the study sample.
3.3. EVALUATION OF CHANGES IN CARDIAC MORPHOLOGY
AND FUNCTION ASSESSED BY DIFFERENT CARDIAC
ULTRASOUND TECHNIQUES IN SUBJECTS WITH ATHLETE’S
HEART SYNDROME AFTER 6 MONTHS OF FOLLOW-UP (WITH
REDUCED EXERCISE INTENSITY ACCORDING TO THE
SEASON OF COMPETITION)

Table 3.40: Comparison of average measurements of cardiac

characteristics assessed by M-mode/ 2D echocardiography in subjects
with athlete s heart syndrome before and after 6 months (n = 28)

Before 6 months After 6
M-mode — months p*
X+SD X +SD
LA (mm) 29.79 + 3.17 30.07 +3.03 | >0.05
IVSd (mm) 9.80 +1.60 9.25+1.27 0.004
LVIDd (mm) 50.80 + 3.37 49.79+2.70 | 0.003
PWd (mm) 10.18 £ 1.22 9.77£1.22 0.037
EF (%) 65.96 + 6.90 64.89+5.14 | >0.05
LVM (g) 234.96 £40.72 |210.61 +40.23| <0.001
LVMI (g/m?) 127.64 +28.57 [118.89+17.37| 0.002
EF Simpson (%) 60.79 + 4.80 59.39+3.79 | 0.023
RWT 0.40 £0.07 0.39 £ 0.05 >0.05

Note: *Wilcoxon sign ranked test

Comment: morphological features, including 1VSd, LVEDd, PWd,
LVM, LVMI and EF Simpson were statistically significant differences
after 6 months.
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Figure 3.13. Comparison of average strains assessed by speckle
tracking echocardiography in athletes with athlete’s heart syndrome
before and after 6 months (n=28)

Comment: The box plot showed that there were not significant
differences in the average values of GLSavg, GCRavg, and GRSavg
before and after 6 months of follow-up.

Table 3.47. Comparison of mean of left ventricular torsion and rotation
strain in athletes with athlete’s heart syndrome before and after 6
months (n = 28)

. . After 6
Rotation a_lnd twist X + 3D months o*
strains X + SD
Basal Rotation (°) -5.05+2.71 -6.41+2.55 | <0.001
Apical Rotation (°) 5.03 +3.60 7.27+£3.75 <0.001
Twist (°) 10.17 £ 4.42 13.73+4.89 | <0.001
Twist rate (o/s) 62.09+ 3156 |62.08+28.19| >0.05
Untwist rate (o/s) 56.34 + 30.43 '7303?614’-’ <0.001

Note: *Wilcoxon signed-rank test
Comment: Basal rotation, apical rotatin, twist and untwist rate
differed significantly before and after 6 moths of follow-up.
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Chapter 4
DISCUSSION

4.1. CHARACTERISTICS OF STUDY SAMPLE AND THE
EVALUATION RESULTS OF CONVENTIONAL AND SPECKLE
TRACKING ECHOCARDIOGRAPHY ON ATHLETE GROUP
4.1.1. General anthropometric characteristics of study sample

The average age of the study sample was 20.74 + 3.58 years old, in
which, the average age of the athlete group was 20.66 + 3.56 years and
the control group was 20.87 + 3.63 years old. Our samples’ age was
higher than that of the study of Nguyen Thi Thuy Hang (18.58 + 1.54
years old in athletes and 18.61 + 1.36 years in the controls) but lower than
that of the study of Moro and Caselli.

Sex was not significantly difference between groups of athletes and
controls. This result was in line with the studies of Nguyen Thi Thuy
Hang and Caselli.

The height, weight and skin area were significantly different
between the athletes and the control group. In line with this result were
the study of Moro, Simsek and Caselli.

4.1.2. Characteristics of echocardiography on athlete group
4.1.2.1. Changes in left ventricular morphology and function in athlete group

In our study, echocardiography was performed on many groups of
athletes, the results showed that the following parameters: LA, IVSd,
LVIDd, PWd, IVSs, LVIDs, PWs, EF, FS, LVM, and LVMI were all in the
normal or upper-limit of cardiac structural changes in athletes. This result
was similar to the research of Nguyen Thi Thuy Hang, S. Moro and Maron.

In our study, most athletes with sports skill had normal heart size,
accounted for 62.9%. In the group of athletes with strength training, the
left ventricular concentric hypertrophy accounted for 46.7%. In the
mixed group of training, the proportion of eccentric and concentric
hypertrophy were 38.1% and 16.7%, respectively. In the endurance
athlete group, the eccentric hypertrophy was 44.1% (Table 3.7). These
findings were similar to Moro's study. The study of D’ Andrea et al. also
showed an increase in left ventricular wall thickness in the strength
athletes compared to the endurance group. A. Santoro (2014) reported an
increase of cardiac mass index in the strength and endurance athlete
groups compared to control group. Similar finding was found in the study
of 1. Szauder et al. when comparing runners, bodybuilders and control
group. In line with our findings was the study of S. Moro.
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In our study, most diastolic function measurements assessed by pulsed
Doppler and TDE on athletes were in the normal range or in the upper limit
of normal range. E wave (0.96 £ 0.17m/s), A wave (0.51 £ 0.1m/5s), E
/ A (1.91 £ 0.37). TDE on interventricular septum (E’L, A’L) and the
lateral wall (E’L, A’L) were within the normal limits. The ratio E/E' of
the interventricular septum and lateral wall were 4.6 £ 1.12 and 5.19 £
1.28, respectively and these values are within normal limits. This result
was similar to the findings of Nguyen Thi Thuy Hang and Moro et al.
4.1.2.2. Speckle tracking echocardiography in athletes

In our study, the evaluation of left ventricular systolic strains were
performed with caution. GLS was assessed in the apical 4-, 3-, and 2-
chamber views; endocardial, transmural, and epicardial layers. The value
of GLSavg was the mean of three GLS in the above chamber views. In
this study, the mean value of left ventricular longitudinal strain (GLSavg)
in athletes was -20.59 £ 2.74%. The value of GLS in athletes varies by
studies, some studies showed a higher value of GLS, some studies
showed unchanged results and other yielded lower GLS in athletes
compared to controls. A recent synthesis study showed that the normal
GLSavg value was ranged from -16% to -22%, when this value was less
than 15%, this case should be considered of abnormal. The most
prominent researches surveying GLS value on athletes were the studies
of Caselli et al (2014) (Olympic athletes, n = 200) with GLS value of -
18.1 + 2.2 (%); Cappelli et al. (Endurance athletes, n = 50) with GLS of
-18.4 + 3.0 (%) [26].

Research on the circumferential strain (GCS) and radial strain
(GRS) in athletes have been limited due to technical limitations as well
as the measurements have not been standardized and recommended for
widespread use in clinical practices. In our study, the GCS avg in atheltes
was -19.42 + 2.59%, GRSavg was 37.85 + 9.09%. The values of GCS
and GRS varied greatly depending on studies, ultrasound machine, and
software used.

Research on left ventricular rotational strain on athletes have been
conducted, but limited in number of clinical studies as well as in athletes,
and these parameters in athletes also varied. Our findings of left
ventricular basal rotation, apical rotation and twist were in line with the
study of Santoro, and M. Galderisi (2010) with the value of left

ventricular twist was 9.2 + 20 (0)
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4.1.3 Comparison between heart of athletes and controls and among
different groups of athletes among echocardiographic parameters
+ Conventional echocardiography

In our study, measurements such as LA, IVSd, LVIDd, LVIDs, PWd,
LVM, and LVMI were statistically significant difference between the
athlete group and the controls (p <0.05). This finding was similar to the
study of Nguyen Thi Thuy Hang and Moro. AO, LA, IVSd, IVSs, LVIDd,
LVIDs, PWd, PWs, LVM, LVMI, and RWT were different among
different groups of athletes including skill, strength, mixed and endurance
group (p <0.001). According to EACVI/ EAPAC, the heart's adaptation
depends partly on the form and intensity of the training. Most sports were
characterized by many different forms of both strength and endurance;
therefore, it was no longer appropriate to divide sports into strength and
endurance athlete. EACVI/EAPC (2018) recommended four types of
training based on the physiological characteristics of different forms of
training: endurance subjects, strength subjects, skill subjects and mixed
subjects. The type of training will affect the restructuring of the
cardiovascular system through the mechanism of hemodynamics. The
study of Pluim et al. have demonstrated this reconstruction. Utomi et al.
reported no concentric remodeling in the strength athlete group, only
slightly enlarged left ventricle and left ventricular wall thickness as in
endurance athlete group, thus increasing thickness of the heart wall was
just one feature of the athlete's heart.

Left ventricular systolic and diastolic function were not significantly
difference between the group of athletes and control group as well as
among different groups of athletes. This was in line with the studies of
Nguyen Thi Thuy Hang, Caselli, Cappelli and other authors. These
results indicated that left ventricular morphology and structure have
changed, but heart function remained no different. This feature helped to
distinguish with pathological cases.

++ Comparison of measurements by speckle tracking echocardiography

» Global longitudinal strain

There were not significant differences in left ventricular global
longitudinal strain (GLSavg) between groups of athletes and controls as well
as among groups of athletes. Synthesis of 24 cohort studies on athletes
reported different findings among 17 studies on different types of athletes.
Some studies showed no difference in GLS values between athletes and
controls, some studies reported lower GLS and others demonstrated higher
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GLS in athletes compared to controls. Recent studies focused on evaluating
the role of myocardial strain values in athletes with changes in myocardial
morphology in the "gray zone™ and comparing with the pathological group
and therefore highlight the preeminent role of STE.

M. Galderisi compared differences in myocardial strain on young
rowing, and young hypertensive subjects of the same age and healthy
people. They found that GLSavg decreased significantly in the
hypertension group. M. Kansal et al. applied TSE in evaluating
measurements in ""gray zone" among football athletes and hypertrophic
cardiomyopathy. Finding showed that GLS decreased significantly in the
hypertrophic cardiomyopathy group. Simlar results were found in the
study of T. Butz et al. which involing 53 participants, included 15
diagnosed with hypertrophic cardiomyopathy, 20 high-performing
athletes and 18 healthy people. Using TSE, C. Soullier also found
significantly decreased GLSavg in hypertrophic cardiomyopathy group
at rest and during exercise compared to control group.

An important problem in the athletes was those with left ventricle
remodeling dilation. However, according to ASE, there were features that
could help to distinguish this as training adaptation such as along with other
heart chambers dilation, normal or increased left ventricular diastolic
function, normal left ventricular systolic function, normal ventricular
function and common in endurance athletes. In some cases, the EF could
range from 45% to 50% but the stroke volume remains. In patients with
dilated cardiomyopathy, GLS was negative value, even in cases where left
ventricular function was within the normal limits assessed by conventional
echocardiography and often had diastolic dysfunction. Although many
researches on cardiovascular disease using STE have been conducted, there
has been no study directly comparing left ventricular dilation in athletes and
dilated cardiomyopathy. If the left ventricular diameter was enlarged by
60mm and EF decreased, according to EACVI, normal result of exercise test
indicated athlete's heart syndrome, abnormal result requested CMR and a
sign of LGE (+) indicated dilated cardiomyopathy.

European guidelines on Cardiovascular Prevention showed that
GLS value below -15% is an indicator of cardiomyopathy. The likelihood
of pathology would be increased in case of less negative GLS
accompanied by an increase in myocardial wall thickness or extensive
left ventricular dilatation, in some cases, a decrease in GLS was an early
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sign of dysfunction such as: myocardial fibrosis which increased the risk
of cardiovascular events by 3-4 times.

According to EAPC/EACVI, routine use of STE was recommended
when the following abnormalities were noted in athletes:

- Used to assess preclinical abnormal in order to distinguish athlete’s heart
syndrome and (left ventricular) hypertrophic cardiomyopathy at early stage.

- Used to evaluate preclinical abnormalities in the differential
diagnosis of athlete’s heart syndrome and dilated cardiomyopathy (left
ventricular) at early-stage.

- Identify regional motor abnormalities (left and right ventricles)

» Global circumferential and radial strain

In our study, there were significant differences in global
circumferential strain (GCSavg) and global radial strain (GRSavg)
between groups of athletes and control group as well as among groups of
athletes. Current studies on strain measurements such as global
circumference and radial on athletes have been employed but limited in
numbers, either with small sample size or values of these parameters has
changed significantly.

The study of Nottin et al. showed little or no difference in
circumferential strain values, but it was noted that there was a reduction in
global radial strain in cyclists compared to control group. Donal et al.
reported no difference in GCS and GRS values between athletes and control
group. Another study by Vitareli et al showed no difference in GCS and GRS
values between different groups of athletes and the controls.

Similar results was found in the study of Szauder which reported
lower GCS in the group of bodybuilders compared to the Marathon and
control group. This result is similar to Utomi's study. Our research results
were similar to Donal's, showed that the GRS value in the athlete group
was lower than the controls.

A recent study of Beaumont found that GCS had no difference between
the athletes and the control group, but among groups of athletes, those with
strength training yielded lower value of GCS compared to others.

4.2. CORRELATION OF SOME MEASUREMENTS BY
CONVENTIONAL ECHOCARDIOGRAPHY AND SPECKLE
TRACKING ECHOCARDIOGRAPHY IN THE STUDY SAMPLE

When comparing between EF, EF Simpson and measurements of

systolic function assessed by STE including GLS, LSR-S, GCS, CSR-S,
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GRS, RSR-S, an inverse correlation between EF, EF Simpson and GLS,
LSR-S, GCS (correlation coefficient r ranged from -0.23 to -3.15).

In the study of Casseli et al. on Olympic athletes, there was a

correlation between parameters assessed by STE and conventional
echocardiography, GLS correlated significantly with S'(R = 0.135, p =
0.034), SR-S correlated with S' and EF in the whole sample. In a study
by Stokke et al., with the aim of investigating the correlation between EF
and GLS in the general population, the results indicated that GLS and EF
had a strong negative correlation (r = -0.85, p <0.0001).
4.3. EVALUATION OF CHANGES IN CARDIAC MORPHOLOGY
AND FUNCTION BY ULTRASOUND TECHNIQUES ON SUBJECTS
WITH ATHLETE'S HEART SYNDROME AFTER 6 MONTHS OF
FOLLOW-UP

There was 28 participanst agreed to participate in the cohort study.
A follow-up of six months for those with athlete's heart syndrome was
conducted. During this time, most of the athletes reduced the intensity of
training, only train basically about 5 hours per week, due to the lack of
schedules to participate in local or national tournaments (not in the
season) and they must participate in cultural learning class.

By TM-2D echocardiography, the values of left atrial diameter, left
ventricular systolic function, and RWT were not significantly different.
However, there were significant difference in 1IVSd (p = 0.004), LVIDd
(p =0.003), PWd (p = 0.037), LVM (p = 0.001), LVMI (p = 0.001), and
EF Simpson (p = 0.023) before and after follow up.

Our findings were also in line with the study of Maron et al. on the
group of rowing after reducing exercise intensity (not in the competition
season). Pellicia et al. studied on athletes with cardiomyopathy after long-
term inactivity and recorded a 7% decrease in left ventricular end
diastolic diameter, a 15% decrease in left ventricular wall thickness, and
38% with little or no change.

A special study by Spence et al. which using cardiac MRI and STE
to assess cardiac morphology changes in the strength and endurance
athletes at three times: before intensive exercise, at 6 months of intense
exercise, and 6 weeks after decreasing the intensity exercise. The results
showed that the longitudinal strain by STE were almost unchanged and
there was a decrease in diameter and myocardial mass index when
exercising intensity was reduced.
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According to A. Fernandez, stopping exercise is one of the methods that
could differentiate athlete's heart syndrome and hypertrophic
cardiomyopathy. After 3 months of stopping exercise, changes in left
ventricular remodeling could be observed, some authors suggested that a 6-
month follow-up was necessary. Reduced left ventricular wall thickness >
2mm after stopping exercise could distinguish the manifestation of athlete's
heart syndrome and hypertrophic cardiomyopathy.

STE reported no significant differences in global longitudinal strain
(GLSavg) (-21.09 + 2.98% vs. -20.80 + 2.73%; p = 0.102), as well as
global circumferential and radial strains between the two study times.
Pedlar et al studied on high-intensity Marathon runners for 18 weeks and
then stopped exercising and monitored for changes in cardiac structure
after 4 weeks and 8 weeks, GLSavg values did not differ between 4 weeks
and 8 weeks after stopping training.

We have not currently found any other studies to compared with our
findings on the values of GCSavg and GRSavg.

CONCLUSION

Findings from 235 study participants including 141 athletes and 94
normal human subjects showed that:

1. Evaluation of left ventricular morphology and function of athletes
in Kien Giang province by conventional echocardiography and
speckle tracking echocardiography

- By conventional echocardiography:

+ Cardiac morphology: 39.7% of athletes have normal heart shape;
7.1% concentric remodeling; 22.7% concentric hypertrophy; 30.5% left
ventricle eccentric hypertrophy.

+ Left ventricular systolic and diastolic functions are within
normal ranges.

- The values of speckle tracking echocardiogram on the athlete

+ Left ventricular GLSavg (%): -20.55 + 2.80

+ Left ventricular global circumference strain: GCSavg (%):
-19.38 + 2.67

+ Left ventricular global radial strain: GRSavg (%): 37.84 + 8.09

+ Left ventricular rotation, twist strain: Twist (°): 9.85 + 3.83; Twist
Rate (°/s): 60.17 £ 25.47; Untwist Rate (°/s): -55.81 + 24.96.
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- Comparison between athletes and control group:

+ LA, IVSd, LVIDd, LVIDs, PWd, LVM, LVMI were statistically
significant difference (p<0.05). There was no difference in EF (Teicholz),
EF Simpson, FS (p>0.05).

+ There were no significant differences in GLSavg (p > 0.05) and
significant difference in GCSavg, and GRSavg (p < 0.05).

- Comparison among groups of athletes:

+ There were significant differences in values of AO, LA, IVSd,
IVSs, LVIDd, LVIDs, PWd, PWs, LVM, LVMi, RWT (p<0.05). There
was no significant difference in EF Teicholz, EF Simpson, FS (p>0.05).

+ There was no significant difference in GLSavg (p>0,05) and
significant differences in GCSavg, GRSavg (p<0,02) and twist (p <0.05).
2. Correlation of selected markers by speckle tracking
echocardiography versus conventional echocardiography in the
study sample

- There was an inverse correlation of EF Teicholz, EF Simpson with
GLSavg and GCSavg

- There were correlations of some parameters of diastolic function
assessed by conventional echocardiography and STE in study sample.

3. Results of follow-up after 6 months in the group with athlete’s
heart syndrome (with reduced exercise intensity according to the
season of competition)

- There were significant differences in IVSd, LVIDd, PWd, LVM,
LVMLI, EF Simpson (p <0.05); E, A, E/ A, E's, E/ E’L's (p <0.05).

- There were no significant differences in GLSavg, GCS avg,
GRSavg before and after 6 months of follow-up (p>0.05).

- There were significant differences in Basal Rot, Apex Rot, Twist,
Untwist rate before and after 6 months of follow-up (p <0,05).
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LIMITATION OF THE DISSERTATION

Although there were efforts to focus on athletes and application of
speckle tracking echocardiography (Vivid T8 ultrasound machine,
EchoPAC software version 202), this study also has several limitations
as follows:

1. The small sample size and unbalance of sex distribution in each
athletes group might confound the findings of the study.

2. Limited research on the applicability of speckle tracking
echocardiography has discourage the use of GCSavg, GRSavg, Rotation,
Twist, and Untwist to be accepted widely in clinical practices.

RECOMMENDATION

Through the findings of study on left ventricular morphology and
function using conventional echocardiography and speckle tracking
echocardiography on normal people and athletes, we suggest following
recommendations:

1. It is necessary to apply the use of left ventricular global
longitudinal strain in evaluating cardiac function for athletes, especially
the values in "gray zone".

2. Further study with a larger sample size is necessary to
demonstrate the effectiveness of the new method and provide evidence
for the use of speckle tracking echocardiography in athletes.
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