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PAT VAN PE

1. TINH CAP THIET CUA DE TAI

Vén dong 1a mot hinh thac hoat dong nham cai thién sicc khoe mot cach tét
nhét va mang lai loi ich rat 16n 1a 1am giam cac yéu té nguy co tim mach nhu rdi
loan lipid mau, ting huyét ap, tinh trang dé khang Insulin va thira can [127]. Nhiéu
nghién cau dich té hoc ghi nhan van dong ¢ mic do vira sac khéng chi gop
phan lam giam yéu t6 nguy co bénh mach vanh, tir vong va dong thoi van dong
cuong d6 vira phai ciing 1am giam rd cac yéu té nguy co tim mach so véi nhiing
nguoi ¢6 16i séng tinh tai [129].

Ngay nay, nhitng truong hop dot tir trén van dong vién duoc bao céo nhiéu
noi trén thé gigi va dot tir do tim 1a mot trong nhitng nguy@n nhan gay tir vong
thuong gap nhat trén cac déi tuong van dong vién. Trong béo céo cua Van
Camp va cong su trong vong 10 nam (1983-1993), ty Ié nay dao dong tur
1/300.000 dén 1/100.000 [48]. M6t nghién ctru khac trén cac van dong vién cac
treong trung hoc tai My ty 1€ nay la 1:200.000 [68]; theo Hoi tim mach Chéu
Au (2020) ty I nay tir 1/80.000 dén 1/50.000[102]. Mic du dot ti do tim trén
van dong vién hiém gap nhung lai thuong xay ra trén cac do6i tugng tré, khoe
nén anh huong rat lon dén tinh than cua van dong vién va trong toan thé cong
dong. Do vay, khdm va tam soét bénh tim mach trén van dong vién gidp ching
ta c6 nhitng chién lugc toi vu dé han ché nguy co nay.

Hoi ching tim van dong vién (Athletic Heart Syndrome hay Athlete’s
Heart) duoc dinh nghia 14 tap hop tinh trang bién doi sinh ly vé cau trdc, chic
nang va hoat dong dién hoc cua tim nham thich nghi véi qua trinh van dong thé
luc thuong xuyén. Hién tuong nay da dugc hai bac si Henschen va Eugene
Darling ghi nhan tir hon mot thé ky nay vao nhimg nam 1900 trén nhitng van

dong vién truot tuyét va dua thuyén [21]. Nhitng bién ddi nay thay doi tly thudc



vao hinh thuc, cudong do tap luyén cua van dong vién cac bién doi sinh ly nay
s& tro lai binh thuong khi nging hay giam cuong do van dong. Vi thé phan biét
tim van dong vién hay bat thudng bénh 1y thy su trén van dong vién 1a mot van
dé rat can thiét nham han ché nguy co dot tir trén van dong vien.

Siéu am tim 12 mot phuong tién hinh anh hoc thiét yéu giup danh gia cac
thay doi vé& cau trdc va chire nang tim trén van dong vién. Gan day nhat 13 k§
thuat siéu &m danh dau md co tim (Speckle Tracking Echocardiography) voi
nhitng tinh ning wu viét trén 1am sang, gilp chidng ta cd thé phat hién cac bat
thuong trén tim ¢ giai doan som khi ma cac gia tri danh gia qua siéu am tim
quy udc Van con trong gigi han binh thuong. Trong cac khuyén céo caa Hoi
hinh anh hoc tim mach Chau Au (2018) [96], Hoi siéu am tim Hoa Ky (2020)
[23], vé hinh anh hoc trong chan doan cac van dé tim mach trén van dong vién
dé cap dén vai trd quan trong siéu 4m danh ddu mé co tim trong tim soat bénh
ly tim mach giai doan som trén van dong vién. Trén thé gigi co nhiéu nghién
ctru vé khao sat hinh thai, chirc nang tim trén van dong vién bang k¥ thuat siéu
am tim danh diu mo va da cho thdy mét sé ung dung quan trong nhu nghién
ctu caa, L. Afonso [18], T. Buzt [26], M. Galderisi [54], C. Soulier [115], ghi
nhan gié trj siéu &m danh ddu mo co tim khéc biét trong nhém bénh Iy so véi
nhoém van dong vién, trong khi siéu am tim quy wdc co thé khéng phat hién
duoc van dé nay.

Trong nudc hién tai da c6 cac nghién cau siéu am tim trén van dong vién
bang k§ thuat siéu am tim quy udc nhu nghién ctu cia Lé Quy Phuong [12] va
nghién cau caa Nguyén Thi Thay Hang [4]. Hién tai chua c6 nghién ctu vé
khao sat hinh thai va chirc nang tim trén van dong vién bang k¥ thuat siéu am
danh dau mé co tim; do vay ching t6i thuc hién dé tai “Nghién cizu hinh thai
va chike néing thét trai bang ky thudt siéu am ddnh ddu mo co tim trén vdn

dong vién” véi nhitng muc tiéu sau:



2. MUC TIEU NGHIEN CUU

2.1. Panh gia hinh thai va chirc niang that trai cia van dong vién tai tinh
Kién Giang bang siéu &m danh ddu md co tim ¢6 so sanh véi siéu am tim
quy udc.

2.2. Xac dinh sy twong quan giira cac thong sé siéu am tim danh dau mo
véi cac thong so trén siéu am tim qui wdc trong mau nghién cau.

2.3. Panh gia sy thay d6i vé hinh thai va chtc niang that trai & doi
twong ¢6 biéu hién hoi chang tim van dong vién sau 6 thang giam cuong
do luyén tap.

3. Y NGHIA KHOA HOC VA THUC TIEN
3.1. Y nghia khoa hoc

< Nghién ctiiu cung cap nhitng thong tin vé hinh théai va chirc nang tim
trén cac dbi twong van dong vién va nguoi binh thuong qua céc théng sé vé
siéu &m M-mode, 2D, Doppler va siéu am tim danh dau mo.

< Nghién cttu cho thay nhitng thay ddi hinh thai va chtic nang tim trén
cac dbi trong van dong vién, nguoi luyén tap thé thao thudng xuyén va nguoi
khong luyén tap, gilp chdng ta thay dugc sy thay doi thich nghi cia tim vé hinh
thai va chirc nang véi van dong.

3.2. 'Y nghia thyc tién

< Gilp tam soat phat hién van dé vé tim van dong vién trong cac doi
tuyén thé thao cua tinh dé c6 ké hoach hudng dan phong ngira bién ¢ tim mach
cho céc van dong vién néu cé bat thuong.

< Cung cap thém nhiing théng s6 vé siéu am danh dau mé trén cac ddi
tuong van dong vién va nguoi binh thuong gitip 1am co sé tham chiéu cac gia
tri binh thuong trén nguoi khoe manh, 1 tién dé tng dung tim soéat cac bat

thudng trén dbi twong van dong vién sau nay.



Chuong 1
TONG QUAN TAI LIEU

1.1. NHUNG THAY POI SINH LY CUA TIM O VAN PONG VIEN
1.1.1. Pinh nghia van dong vién

Van dong vién dugc dinh nghia [96] nhu sau:

+ Céc dbi tuong tré hay truong thanh.

+ Khong nhat thiét 1a dbi tegng khéng chuyén hay chuyén nghiép.

+ La cac doi twong tham gia luyén tap cin ban thuong xuyén va cd tham
gia vao céc giai thi dau chinh thuc (dia phuong, khu vuc, quéc gia, quéc té).
1.1.2. Co ché gay bién d6i sinh ly cia tap luyén

Nhiing thay doi can ban vé sinh ly trén hé tim mach dugc hinh thanh
nham dap ¢ng vai tinh trang tang cung lwgng tim cho hoat dong thé luc gang
strc dugc 1ap lai thuong xuyén. Nhiing thay d6i cin ban nay dugc tao ra nham
dam bao cung luong tim cho nhu cau tap luyén thé thao thuong xuyén va lap
lai nhiéu lan. Cung lugng tim duoc tinh bang nhip tim nhan vai thé tich nhat
bop, cung lugng tim c6 thé ting dén 5 - 6 lan trong lGc van dong gang swc
[23]. Lic dau nhip tim ting dong vai trd chinh cho su ting cung luong tim
va su gia ting nay ciing 1a két qua cua kich hoat than kinh giao cam va giam
hoat dong than kinh phé giao cam. Tuy nhién nhip tim ti da cua tung dbi
twong thi khac nhau, giam theo tudi va trén mot sé ddi tuong thi ¢ thé nhip
tim lai khong ting nhiéu lic gang stc [89]. Piéu nay trai nguoc véi thé tich
nhat bop, 1a tang khi hoat dong ging strc thudng xuyén giup ting d6 day that
trai, ting thé tich that trai cudi tAm truong va giam thé tich that trai cudi tam
thu, gitp tang thé tich nhat bop hiéu qua. Sy tang thé tich nhat bép 1a co ché
nham duy tri tinh trang dap Gng voi gia ting cung lugng tim kéo dai trén van

dong vién [71].



1.1.3. Cac yéu té anh hwéng dén sw thich nghi trén hé tim mach dap @ng
véi qué trinh van dong

< Tuéi: c6 nhitng bdo céo khac nhau vé anh huéng cua tudi trén VDV
nhu & cac VDV 16n tudi thuong cé thé tich va khdi co that trai nho hon VDV tré
duoc danh gia qua siéu am tim va MRI [23]. Chtc ning tam thu that trai thi hau
nhu khong khac biét, tuy nhién chirc nang tam truong duoc ghi nhan giam van
téc song E va e’ va tang van toc song A va a’ & cac VDV 16n tudi [23].

% Kich thwéc co thé va gidi: cO anh huong dén sy thich nghi trén hé tim
mach véi van dong. Kich thude co thé 16n va nam gidi thuong gay ting duong
kinh budng tim nhiéu nhat. Nghién cau caa Sharma va cong su [111] 6 VDV
ntt ghi nhan c6 11% va 6% tuong ung voi LVWT va LV nhé hon nam gidi.
Hau nhu, chi ¢6 5% nam VDV ¢6 LVWT>12 mm va khong c6 nit VDV nao ¢6
LVWT> 11 mm. Bién d6i sinh ly trén ECG ciing duoc ghi nhan nhiéu hon &
VDV nam, diéu ndy cé thé do anh huang cua hormon giéi tinh [46].

< Chiing tgc: ciing 1a mot yéu té quan trong c6 anh huéng dén mirc do
phi dai that trai, thuong thay & VDV da den nhiéu hon so véi da trang [23].

< Yéu té gen: nhiéu nghién czu cho thay yéu té gen c6 vai trd quan trong
trong su thich nghi cua hé tim mach véi van dong, dac biét cac gen lién quan
dén tong hop RAS (Renin Agiotensin System) hay IGF-1 (Insulin-like Growth
Factor-1) ¢ lién quan dén cau tric that tréi [71].

v' Nhip cham xoang.
v/ Bat thuong tai khir cyc.
v' Tang dién the

v Tang dd day
v’ Tang SV

v Tang dudng kinh budng tim.
v Day thanh co tim

Hinh 1.1: CAc yéu t6 anh hwéng dén su thich nghi va thay déi cau tric tim
trén VDV do luyén tap [71]




1.1.4. Phén loai cac hinh thikc van dong theo EAPC/EACVI

Sy thich nghi trén hé tim mach ctia VBV phan 16n phu thude cuong do
van dong va thoi gian luyén tap cia VDV hay con goi 1a “lidu tac dong”
(dose-effect). O cac VDV chuyén nghiép thoi gian luyén tap thuong trén 10
- 15 gio mdi tuan véi cudng d6 cao. Trén cac VPV ¢ hinh thirc van dong
dong (dynamic), khi van dong sé lam tang cung luong tim va giam khang luc
mach mau ngoai bién dang ké vi thé trén cac VDV sirc bén phan Ion dan dén
tinh trang qua tai thé tich trén hé tim mach. Nguoc lai, trén cac VDV ¢6 hinh
thirc van dong tinh (static) thi it gdy tang cung luong tim va chi tang khang
lwc mach mau ngoai bién thoang qua vi vay tai cau tric tim sé& theo dang qua
tai ap luc trén tim [21], [96].

Tuy nhién phan I6n cac mdn thé thao duogc dic trung bang nhiéu hinh
thtc van dong khac nhau c6 thé co ca hinh thic van dong tinh va dong Iong
ghép trong mot moén thé thao. Cho nén dé phu hop vé viéc danh gia mic do
thich nghi tim mach trén VBV EACVI/EAPC khuyén céo dua ra 4 hinh thirc
van dong chinh, dyua vao cac diac diém sinh 1y cua tirng mén thé thao, bon
hinh thirc van dong chinh la: k§ niang (skill), saic manh (power), hon hop
(mixed) va stc bén (endurance) [96]. Theo khuyén céo ESC (2020) van sir
dung 4 hinh thac phan loai nhu trén tuy nhién c6 bo sung cuong do van dong
trong c&c hinh thic van dong néu trén 1a mac d6 thap (low intensity), muc

do vira (medium intensity) va mic d6 nang (high intensity) [102].



9 ) . ,
5 i X I
) ®
VD K niing VP sirc manh VD hén hop VD stic bén
Sirc manh +/- | Satc manh | +++/++++ | Skc manh | ++/+++ | SGtc manh | ++/+++
Stc bén +/- | Suc bén +H++ Stic bén ++/+++ | Stc bén [+
Téicautric | +/- | Tai cau +H++ Téi cau ++/+++ | Téi cau o
tim trdc tim trac tim trac tim
o Golf o Curta e Bong da o Xe dap
e Dau kiém e Judo/dau vat e Bong chay e Dua thuyén (rowing)
e Chéo thuyén e Quyén anh e Bong chuyén e Boi 16i cu li trung
e Bo6ng ban e Chay cu ly ngan e Bong nudc binh/dai
e DPua ngya e Bong ném e Caulong o Chay cy ly trung
; binh/dai
o Karate o Ném dia/ném lao e Quan vot
. . o e Chéo thuyén don
e Ban slng e Thé duc dung cu e Dau kiém
(canoeing)
e Bidatrénbang | e Mang trugt trén bang | e Bong ném

(curling)
e Nhay trugt bang
(Ski jumping)

e Truot bang vong
ngan

e Truot tuyét 6 doc
(Alpine Sking)

o Truot Van trén tuyét

e Bong bau duc
« Khc con cau/
khic con cAu trén

bang

e Ba mon phdi hop
(triathlon)

e Nim mén phdi hop
(pentathlon)

e Truot tuyét bang dong
(X-country skiing)

e Hai mon phdi hop
(Biathlon)

e Truot bang duong dai
(long distance skating)

Hinh 1.2: Phdn nhém VBV dwa vao hinh thic vdn déng cadc mdn thé thao
theo EACVI/EAPC [96]

* Nhom ky néang: Mot sé6 mon thé thao thién nhiéu ky thuat va ki ning

nhu bong ban, Karate, Teawondo thi hoat dong thé lyc gang stuc & cac VBV




khong nhiéu do d6 sy thich ang caa hé tim mach khong nhiéu dan dén tai ciu
tric tim khong dang ké hodc khong tai cau tric (cd thé it thay d6i vé duong
kinh that trai va chi s6 khéi co tim) [96].

* Nhom sirc mgnh: ¢ cac VDV van dong cha yéu 1a sic manh nhu: cir
ta, quyén anh, thé hinh thi ¢ dic trung 13 ting d¢6 day thanh that trai, nhung
hiém khi vuot qua giGi han binh thuong, két qua 1a khéi co that trai ting nhe
nhung khi tinh theo chi s6 khoi trong lugng co thé thi c6 thé khong thay doi.

* Nhom hén hep: Nhitng mon thé thao hdn hop nhu cac mon bong: bong
da, bong chuyén, cau 1dng, quan vot (bao gom ca van dong tinh va dong), dién
hinh 14 cic mon bong, thi dau dong doi, trén cac ddi tugng ndy tai cau tim
thuong c6 ting duong kinh that trai, ting day thanh that trai va khéi co that trai.

*Nhém VDV sikc bén: Pellicia va cong su [101] d3 nghién ctu cho thay
anh huong 1on nhat 18n khéi co that trai (ting ca hai duong kinh that trai va
d6 day thanh co tim) c6 lién quan manh dén cac mdn thé thao stc bén nhu xe
dap, dua thuyén, boi 16i, truot tuyét bang déng (cross-country skiing) do c6
ca hai hinh thac van dong dong va tinh cao. Trén nhém VDV nay c6 murc d0
tai cau tric tim cao thudng c6 cuong do tap luyén cao (thé hién bang ting tiéu
thu oxy téi da).

Nghién ctu cua Caselli va cong su [29] ghi nhan cac VDV tham gia tap
luyén thé thao cho thay ty 1& giira khdi co that trai va thé tich cudi tim truong
hang dinh. T4i cau tric tim trén VDV thuong cho thiy sy hai hoa ting duong
kinh ciia tat ca cac budng tim, nguoc lai trong nhiig truong hop bénh ly thuong

khong c6 su hai hoa nay [96].



1.2. CAC BIEN POI HINH THAI VA CHUC NANG TIM TREN VAN
PONG VIEN
1.2.1. Anh hwéng cia van dong 1én cau tric va chire ning tim

% Cdu truc that tréi: luyén tap thuong xuyén s& 1am ting chi s6 khéi co
that trai, bién doi nay tly thuoc vao hinh thic van dong. Déi véi cac bac sy tim
mach va siéu &m tim, chdng ta can phai danh gia phan biét tai ciu trac sinh ly
hay bénh ly. Phan 16n cac nghién ctru trude ddy danh gia trén M-mode, duong
kinh that trai cudi tim truong, duong Kinh that trai cudi tim thu, do day vach
lién that va thanh sau that trai cudi tam truong, do day thanh twong dbi va chi
s6 khéi co tim [104], [105].

v Truong hop van dong dong don thuan (suc bén): chi s6 khéi co, thé
tich duong kinh buong tim va thanh that trai déu tang. Mac du cac buong tim
gidn va ting d6 day thanh tim nhung lai ¢6 khuynh huéng can bang nén do day
thanh tuong d6i ciing giéng cac d6i twong khong phai 1a VDV [104].

v Truong hop van dong tinh don thuan (sic manh): dudng kinh that tréi
binh thuong hay ting nhe, do day thanh that trai binh thudng hay ting nhe va
thuong thi that trai tai cau trac dong tam [105].

v Nhiing bién d6i cau tric that trai co thé thay rd nét nhat trén cac VBV
tham gia cac mon thé thao phdi hop vira sic bén va khang luc nhu: xe dap, boi
161, dua thuyén. Cac nghién ciru trén cac nhom VDV nay cho thay ting duong
kinh va khdi co that trai 1 thuong gap nhiéu nhat. Két qua tir nhiéu nghién ctu
ghi nhan: do day thanh that trai dudi 13 mm & nam va 11 mm & nit duoc xem
nhu binh thuong trén VDV [105].

% Chitc nang tam thu that tréi: hai nghién ciu phan tich 16n cho két qua
chtrc nang tAm thu thét trdi gibng nhau ¢ hai nhém VDV va nguoi binh thuong
[104], [123]. Tuy nhién, c6 11,6% VDV sitc bén c6 EF giam, dong thoi kém
tang thé tich cta 4 budng tim da duoc ghi nhan [17]. Trong truong hop nay co
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thé sir dung nghiém phap gang stc gilp phan biét tim VBV hay bénh co dan no
[105]. Hau hét cac nghién cau cho thy chirc nang tAm thu that tréi binh thuong
hay trén muc binh thuong [131]. Nghién ctru cling ghi nhan anh huéng cua van
d6ng I1én chirc ning co tim duoc danh gia qua Doppler md, siéu am danh gia bién
dang (strain) va toc do bién dang (strain rate) co tim cho thay chirc ning tim van
trong gidi han binh thuong [131]. Gi4 tri diém cat van toc tam thu toi da 1a 9
cm/s (s’, trung binh & bdn vi tri mép van hai 14) trén Doppler mé gitip phan biét
tim VDV hay phi dai that trai bénh ly [124].

% Chikc nang tam triong that tréi: chirc ning tam truong that trai 6 VBV
binh thudng hay trén mac binh thuong cho thiy kha ning chun gidn ¢ co tim
(compliance) VDV tét hon nguoi binh thuong [22], [49]. Tang van toc E va E’
& giai doan dau tAm truong, giam van toc song A va A’ cudi tm truong duoc
ghi nhan & hau hét cac VBV stc bén. Mat di gid tri E/E” > 7,3 ¢6 thé 1a diém cit
gitp phén biét tim trén VDV hay bénh co tim phi dai [49], [105]. Tuy nhién trén
cac ddi tugng c6 bénh co tim phi dai van c6 thé c6 chic ning tim truong thét
trai binh thuong. Vi thé bat thudong dd day tdm truong that trai ghi nhan khi
siéu 4m tim trén VDV chi phan &nh c6 thé cd bat thuong co tim va giai doan
dd day tam truong. Gia tri nay binh thuong & d6i tuong khéng phai VBV ciing
khong loai trir dugc bénh ly [105]

< Thadt phdai: & cac VDV tap luyén thuong xuyén sé cé bién doi cau tric va
chirc nang that phai. Trong IGc van dong, that phai phai ganh mot thé tich twong
tur nhu that trai, nhung strc cang thanh that phai nhiéu hon that tréi vi thé gia ting
ap lyc dong mach phodi va cung lugng tim. Tang thé tich that phai s& dan dén tang
duong kinh va do day thanh that phai da duoc ghi nhan ¢ nhém VDV [38]. Panh
gia chirc ning tm thu that phai phan I6n déu binh thuong nhu théng sé TAPSE,
siéu am Doppler md RVS’. Tuy nhién, trén mot s6 VDV stic bén thi that phai co
thé gidn, 1am giam nhe chiic nang tam thu that phai va trong siéu 4m danh dau mo
thi thanh tu do va day (basal) that phai cling giam nhe [121].
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% Nhi trai: tam nhi trai & VDV thuong 16n hon nhom binh thuong [59].
Nhi trai do & mit cit canh tc truc doc va do duong kinh truéc sau cho thay ting
duong kinh va thé tich nhi trai. Khi do & mat cat 4 buong khao sat nhi trai ghi
nhan: & nhom VDV chuyén nghiép c6 dudng kinh va thé tich ting tuong Gng
la 4,1 mmva 7,0 ml/m2 so véi nhom binh thuong. Pelliccia ghi nhan 20% VBV
d6i khang c6 kich thuéc nhi trai> 40 mm [100]. Tang kich thudc nhi trai dugc
ghi nhan & nhém VDV stic bén va nhom VDV ¢6 hinh thic van dong hon hop
[59]. Vi vay, dau hiéu dan nhi trai & mirc d6 nhe va trung binh c6 thé dugc cho
la binh thuong & nhdmVDYV nay [59].

% Nhi phai: nhi phai duoc ghi nhan cling tang kich thuéc 6 nhém VDV.
Tuy nhién, hién tai chua c6 da dir liéu dé dua ra khuyén céo gia tri binh thuong
trén VDV [57].

s Dong mach chu: dong mach chu gian va boc tach dong mach chu da
dugc ghi nhan trong tinh huéng dot tir trén VDV xay ra trong lic van dong
gang stc [58]. Tuy nhién, trong nhitng trudng hop nay lai thuong xay ra trén
nhitng ddi twong ¢6 bénh Iy tim mach nhu hoi chimg Marfan. Trén VDV ghi
nhan kich thuéc géc dong mach cha tang & hai vi tri ngang vong van va ngang
xoang Valsalva [60].

1.2.2. C4c bién ddi vé hoat dong dién

Khoang 80% VDV co bién d6i ECG Ilc nghi, phan &nh sy thich nghi cua
hé tim mach véi tinh trang van dong [44]. Vao thang 2 nam 2015, Hoi nghi
cac nhdm chuyén gia quéc té tai Seattle, Washington da cap nhat cac khuyén
cdo vé phan tich két qua ECG trén VDV khong c6 triéu ching & do tudi tir 12
- 35 [47]. Muc dich cta hoi nghi nay nham chuan hoa céc cap nhat vé phan
tich két qua ECG trén VDV duya trén két qua tir cAc nghién ctu, xay dung
hudng dan rd rang nham danh gia bat thuong trén ECG c6 lién quan dén dot

tir trén VDV. Cac biéu hién bat thuong trén ECG 12 chuyén dao thuong qui dugc
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ghi nhan trén 1/3 ddi twong VDV, thuong gap nhiéu ¢ nam giéi va trén nhom
VDV sic bén. Cac dau hiéu chung dugc ghi nhan nhu phic bo téi cuc som, ting
bién do song QRS, séng T dao ¢ nhiéu chuyén dao va séng Q sau.

Gan day nam 2018 ESC cho ra khuyén c4o méi vé ECG trén VDV [110]
phan thanh 3 nhém: Nhém 1: Kiéu ECG binh thudong trén VDV, nhom 2: bat
thuong ranh gigi, Nhém 3: ECG bt thuong.

/ ECG BiNH Tl-ll]'lfl‘NG\

» Tang bién dé QRS,

Song T dao

day thét trai hay that
phai.

RBBB khéng hoan
toan.

Khor cuc som/ hay
ST chénh 1én.

ST chénh Ién theo

Poan ST chénh xudng
LBBB hoan toan

QRSz140ms

Co song Epsilon

Cé biéu hién hoi
chimg kich thich som
QT dai

sau T dae VI- Nhip chdm xoang <30
4/VDV da den. i \ nhip/phut
« T dio VI ECG RANH GIG1 Block AV Type II dé
VDV<16 tudi »  Truc xoay trii 2
e Nhip chim xoang * Ldén nhi trdi Block AV do 111
hay loan nhip xoang. *  True qué phai > 2 ngoai tim thu that
» Ngoai tim thu nhi »  Lon nhi phai lién tiép
hay bd noi = RBBB hodn toin Loan nhip nhanh nhi
\\- Block AV d5 / Loan nhip thét
1 tiéu chudn

KHONG CAN PANH GIA THEM

Khéng c6 triéu chimg, khéng tién sir

gia dinh ¢6 bénh tim mach di truyén
hay dt ti

Hinh 1.3: So do vé cdc buoc tiép can phan tich két qua ECG trén VBV theo
khuyén céo cua ESC Vé phan tich ECG trén VDV [110]
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Cac rdi loan nhip trén VDV nhu rdi loan nhip xoang, nhip cham xoang, 1a
nhitng rbi loan thuong gap, biéu hién cta sy ting hoat dong hé than kinh pho
giao cam. Cham dan truyén nhi that voi Block AV d6 I hay Block nhi that do
IT Wenckebach thudng gip & cac VDV stc bén do ting phan xa dbi giao cam
va giam phan xa giao cam ldc nghi [52]. Nhing réi loan nhip bao dong la cac
rbi loan nhip that, ngoai tam thu that day, ngoai tdm thu that nhip déi hay nhip
nhanh that khdng lién tuc. Nhing rdi loan nhip trong pham vi nhiing bién doi
sinh Iy tim VDV thudng khong triéu chiung, khong lién quan dén dot tir va giam
khi ngung van dong [5].

1.2.3. C4c bién ddi trén tim khi giam cwong dd hay ngirng tap luyén & van
dong vién

Nghién cttu vé bién d6i vé hinh thai va ciu tric tim do luyén tap c6 kha
nhiéu, nhung cac nghién ctru vé bién doi hinh thai va chirc nang tim do giam
hay ngung tap luyén thi rat it. Tuy nhién céc nghién ctru dén thoi diém hién
tai c6 cac nghién ciru cho thay ciu tric tim bt dau bién doi vé gidi han binh
thuong trong 6 tuan sau khi giam hay ngtng tap luyén [105]. Thanh that tréi
va duong kinh budng thét trai c6 thé thay doi sau vai thang dén vai nim
[105]. Céc nghién ciru vé anh huong caa ngung tap luyén 1én that phai hay
nhi phai hién tai khéng nhiéu.

Tuy nhién c6 c&c nghién cau vé tinh trang giam cudng do tap luyén cd thé
gitp phan biét tim van dong vién hay bénh co tim phi dai hay tim VDV [24].
Mot vai nghién ctru trén nhém cac VBV suc bén co phi dai that trai léch tam,
thanh that trai day va that trai dan cho thay tién trinh giam hay nging tap luyén
c6 thé thay doi tai cu trac dao nguoce nhu giam day, giam duong kinh budng tim
dién ra tir 6 dén 34 tuan ngung tap luyén nhu nghién ctu caa Maron [74]. Cac
bién d6i day that trai va thay ddi cdu trac day dong tam that trai trén VDV céac
mén stc manh bat dau mét phan sau 3 thang va nhan thiy rd nhat sau 6 thang
cho nén céc nghién cau theo ddi nén thyc hién it nhat 6 thang [128], [24].
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LVEDd (mm)

7
Van dong Giam van Van dong Giam van
dinh dong dinh dong

Hinh 1.4: Thay déi dwong kinh thanh that trai va busng thdt trai sau khi
ngung hay giam tap luyén trén VDV [24],[99]

1.3. HOI CHUNG TIM VAN PONG VIEN
1.3.1. So lwgc lich s

Qué trinh luyén tap thé thao thuong xuyén giy ting kich thudc tim da
duoc nhan biét cach nay gan mot thé ky. Bao cao lan dau tién md ta sy l16n 1én
cta budng tim trén VDV di dugc ghi nhan vao cudi nhitg nam 1890. G Chau
Au, bac sy ngudi Thuy Pién Henschen dd kham thuc thé bang cach gé ving
duc ving truge tim cho thay sy ting kich thudc caa budng tim trén cac VDV
truot tuyét va ong da cho ra doi thuat ngir “tim van dong vién” (athlete s heart)
[46]. O My, trong nghién ctu ctia Eugene Darling thuc hién trén cac VDV dua
thuyén tai dai hoc Harvard ciing ghi nhan két qua twong tu. Vao dau nhitng nim
1900, Paul Dudley White nghién ctru trén VDV ciing ghi nhan cd tinh trang nhip
cham ldc nghi, tham chi 1a ngiing xoang & cac VBV stic bén [21]. Sau dé, cling
véi su phét trién caa ki thuat X-quang da giup chang minh nghién ciu cua
Darling va Henschen la c6 tang kich thudc tim trén VDV do luyén tap. Ké dén
la sy phat trién caa ECG d4 xéc lap budc tién 16n vé van dé nghién ctu hoat
dong dién cua tim VBV. Khao sat ECG trén tim VDV cho thay dau hiéu phi
dai co tim va biéu hién cac bat thuong vé nhip tim trén cac VDV khoe manh
luyén tap thuong xuyén.
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Sy phét trién nhanh chong caa ky thuat siéu &m 2 binh dién (2D) da giup
chiing ta hiéu biét sau hon vé tim su thay d6i vé cau tric va chiic nang tim trén
VDV. Vao nim 1975, mot nghién ciu mo ta cat ngang vé siéu am M-Mode va
2D trén VDV di chitng minh khéi co thét tréi [on hon trén cac VDV luyén tap
thudng xuyén so vai cac dbi tuong khong luyén tap va nghién cau nay ciing chi
ra rang hinh dang thit trai ciing thay d6i theo céc hinh thtrc van dong khac nhau
va tir d6 cho ra doi hoc thuyét Morganroth “Morganroth Hypothesis™ [82]. Gan
day nhat 1a nhitng tién bo vé ki thuat siéu moi nhu siéu am Doppler md, siéu
am tim 3 chiéu, siéu &m danh dau mé co tim va chup MRI tim di giup chling
ta c6 nhitng hiéu biét sdu hon vé sy thich nghi caa chirc nang tim so véi nhitng
bao céo trude d6 [96] chi ghi nhan nhimg dic diém thay d6i vé hinh thai tim
trén VDV.

1.3.2. Hoi chirng tim van déng vién

“Tim van dong vién” |a thuat ngit dé cap dén sy thich nghi binh thuong
cua tim vé cau tric va chirc nang sinh 1y ciia tim nham thich nghi vai qua trinh
tap luyén. Nhitng biéu hién 1am sang caa hoi chiang “tim van dong vién” bao
gom cac thay doi hoat dong dién nhu: nhip cham xoang ltc nghi (thuong thay),
rbi loan nhip xoang, cham dan truyén nhi that; thay d6i duong kinh budng tim
va ting khdi co tim; chic ning tim binh thuong hay trén muac binh
thuong[13],[52]. Theo Carre. F, sy bién d6i ndy xuat hién cd lién quan dén
cuong d6 va thoi gian van dong kéo dai [28], [112] nhur:

+ Tap luyén kéo dai trén 6 thang.

+ [t nhat 6-8 gid hang tuan.

+ Mtrc d6 van dong ting 70-80% nhip tim dy doan theo tudi.

1.4. SIEU AM TIM TREN VAN PONG VIEN

Khao sat siéu am tim thuong quy thuc su duge xem nhu “cira $6” trong
danh gia cau trdc va chire ning tim. Vai tro siéu &m tim dugc xem nhu tham do
dau tién “primary investigation” trong tim soat bat thuong tim VDV. Tuy viéc
si€u am tim thuong qui trén VDV con tranh cdi nhung day luén la phuong phap
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tham do bat budc trén cac VBV c6 ECG bat thuong hay c6 tién sir gia dinh dot
tar [92]. Trude day “khoang xam” gitra tiéu chuan thich nghi sinh ly va bat
thuong bénh Iy rat 16n, do nhay va d6 chuyén con thap. Tuy nhién, ngay nay
véi nhitng tién bo cua ky thuat siéu am tim da giap cai thién kha ning chan
doan, gilp hiéu rd hon thé nao 13 “tim VDV” binh thuong va thu hep téi da
“yung xam”, gilp chdng ta tu tin hon trong khao sét cac van dé tim mach VDV
[92],[106].

1.4.1. Céc kiéu siéu am tim truyén thong

< Siéu am M-mode: Siéu am nay biéu hién su van dong cung phuong Vi
tia siéu &m cuia cac vat thé theo thoi gian bang céch thé hién hinh anh B-mode
theo dién bién thoi gian véi cac tée d6 quét khac nhau. Néu vat thé dang yén
s& tao ra dudng thang nam ngang man hinh; néu vat thé chuyén dong song song
véi hudng tia siéu am s& nhan duong cong phan anh su chuyén dong cia mat
phan hoi [9].

< Siéu &m 2D: tin hiéu siéu &m thé hién bang nhitng cham sang, d6 séng
ctia cham nay thé hién bién d6 hoi &m. Vi tri ctia cac cham sang xac dinh khoang
cach tir dau do dén mat phan hoi. Siéu am tim 2D cho phép phan tich that tréi
va céc thanh that nhu dudng kinh co bdp that phai, nhi phai; cac van tim, mang
ngoai tim; dong mach phoi; dong mach chu [9].

% Doppler xung: 12 phong xung dong siéu am ndi tiép c6 khoang nghi,
mot giai doan 13p lai tin s6 da cho (PRF). Tinh thé caa dau do van hanh véi hai
nhiém vu phéat va thu[15].

% Doppler mau: 1a mot hinh thac cua Doppler xung nhung yéu hon. Do
d6 ciing sé& co hién tuong gap pho (aliasing) khi van téc dong mau >1,5m/s,
tuy nhién con phu thudc vao théng sé PRF cua may so véi van toc dang khao
sat. Theo qui uéc dong huéng vé dau do c6 mau dd, ngugc hudng cd mau
xanh luc. Dong rbi loan c6 mau xanh 14 cay. Mau cang sim, van téc mau
cang thap [14].



17

¢+ Doppler lién tuc: song siéu @m phat ra va séng thu nhan dugc thuc hién
boi hai tinh thé khac nhau. Do d6 khong c6 han ché van téc dong mau nhung
han ché vé vj tri dong chay.

ChU y : Quan sat dién tam d6 ddng thai ghi hinh anh siéu am Doppler dé
nhan biét dong mau thi tAm thu hay tdm trueong hay ca hai thi [8].

1.4.2. Siéu am tim Doppler Mo

Doppler md (Tissue Doppler Imaging) 1a mot dang caa Doppler kinh dién,
ciing c6 Doppler xung mau, hinh anh co ban Ia giong nhu Doppler thong
thuong. Diém khac caa TDI so vaéi Doppler quy wdc 1a dat lai bo phan loc am.
Trong Doppler quy udc,nguoi tadat bo loc sao cho chi ghi nhan tin hiéu cé van
téc cao hon 150cm/s (dai tan sb cao, bién do thap); con cac tin hiéu co van téc
thap khoang 15 cm/s phét sinh tir cic ciu trac dic caa tim (thanh tim, van
tim...) thi hau nhu khong ghi duoc va cac tin hiéu nay duoc va bi loc bai bo
danh cho tdc do cao cua dong mau nén khong thé thay duoc séng van dong caa
thanh tim. D4i véi TDI ngudi ta dat bo loc nguoc lai va trong cac thanh tim
(bén, sau, dudi... ty theo mat cat) nén cd thé ghi duoc cac séng am co giai
bang tan thap, bién do cao nén cd thé ghi duoc cac song cia cac thanh tim. TDI
duoc chi dinh trong danh gia chirc ning tim thu, tAm truong thét trai, ap luc dd
day that trai, phan biét viém mang ngoai tim co that va bénh co tim han ché,
bénh co tim, loan san that phai, bénh tim thiéu mau cuc bo [16].

Trong nhiéu nghién ciiu gan day cho thiay TDI 1a phuong tién gop phan
trong chan doan chinh xac cac bénh ly cua co tim khi két hop véi Doppler quy
wéc. Tuy nhién van c6 nhiing han ché nhu Doppler M6 14 chi do dugc cac théng
s6 theo truc doc ma han ché truc ngang [15].

1.4.3. Siéu 4m tim danh ddu mo
1.4.3.1. Nguyén ly

Siéu am tim danh dau mo 2D 14 k¥ thuat siéu am tim mai, sir dung B-mode
chuan dé phan tich mé danh dau. M&i mot mau moé danh dau twong @ng Voi
mdi viing co tim va twong ddi 6n dinh trong suét chu chuyén caa co tim, khi 6
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su dich chuyén vi tri mé danh dau thé hién c6 bién dang co tim. Khi chon mot
viing dé phan tich thi phan mém sé& tinh toan theo bién d6i hinh hoc cua viing
da chon theo tirng hinh mét va ghi su dich chuyén, téc do dich chuyén, sy bién
dang va téc do bién dang cua vung co tim d6 [15],[63],[81].

% Bién dang “strain”: 1a phan trim (%) thay di hinh dang cua vét thé so
vé6i hinh dang ban dau cuaa né.

< Tbdc @6 bién dang “strain rate” hay toc d6 bién dang co tim theo chiéu
dai. Mat di bién dang co tim xay ra trong khong gian 3 chiéu nhung ky thuat
siéu am tim danh dau mo 2 chiéu ciing c6 thé danh gia bién dang co tim theo
ba truc khac nhau la: truc doc (longitudinal), chu vi (circumferential) va truc
ngan (radial). Strain va strain rate gilp cac cac nha 1am sang cé thé danh gia
chtrc nang co tim theo ting viing hay toan dién nhu sinh 1y co tim va cung cap
cac thong sb tuong tu nhu phan suét co rat (shortening fraction) va van téc rat
ngan co tim (shortening velocity).

frame 1 frame 2 frame 3

\ 4

ume

Hinh1.5: Co ché siéu dam tim danh dau md[66]

* Trong k¥ thuat siéu 4m tim danh ddu mé, phtc hop hinh anh duoc phan
mém xac dinh dic diém (Mot diém sang danh dau mau xanh) va theo su dich
chuyén cta no tir khung hinh nay dén khung hinh khac.
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* Phan tich su thay ddi theo thoi gian cho phép tinh dwoc sy van dong,
van toc, su bién dang va téc do bién dang.

Hién nay siéu &m danh dau mo da dugc chuan hoa [20],[126] va p dung
thuong quy theo huéng dan cua Hiép hoi siéu am tim Hoa Ky (ASE) [67].
1.4.3.2. Mét 6 khai niém siéu am tim danh ddu mo

% Sy dich chuyén (d: displacement): 1a mot tham s xéac dinh khoang cach
ma mot diém, changhan nhu mot ddm hoic cau tric tim, di chuyén gitra hai khung
hinh lién tiép. Su dich chuyén duoc do bang cm [15],[91],[66],[90].

< Van tdc (v: velocity): phan anh sy dich chuyén trong mot don vi thoi
gian, c6 nghia 1a vi tri cia mot diém thay d6i nhanh hay cham nhu thé no va
duoc do biang cm/giay[15],[91],[66], [90].

% Sy chuyén dong (m: motion) va su bién dang (deformation). Phan biét
gitta su chuyén dong va su bién dang la rat quan trong. Su dich chuyén
(displacement) va van tc (velocity) Ia sy di chuyén, trong khi strain va strain rate
|a sy bién dang. Mét chii thé khong c6 su bién dang khi mdi phan cua chu thé d6
di chuyén véi cling mét van toc. Chu thé dé duoc goi 1a ¢ van téc tinh tién don
thuan khi hinh dang van khong thay d6i. Theo thoi gian, chu thé s& thay doi vi tr,
tire 14 dich chuyén. Nguoc lai, néu cac phan khéc nhau cua cha thé c6 van téc khac
nhau, chu thé ¢ thay d6i hinh dang tic 13 su bién dang [41],[90].

< Tdc do bién dang (strain rate): 1a toc do cua su thay d6i vé bién dang va
duoc tinh bang (1/sec) hoac (sec-1). Su dich chuyén va van téc 1a nhiing vector,
c6 nghia 13 thém vao d¢ 16n va chung c6 phuong huéng. Thuat ngit su bién dang
toan thé noi 1én trung binh bién dang cua tat ca cac doan. Strain rate c6 gid trj &m
khi ngan lai (tam thu) va c6 gia tri duwong khi dai ra (tAm truong) [15], [90].
1.4.3.3. Bién dang theo truc dec (longitudinal strain)

< Bién dang theo truc doc dugc dinh nghia 1a bién dang cta soi co tim
theo hudng song song véi ndi mac co tim [75]. Bién dang theo truc doc dién
hinh ¢c6 gi4 tri tir khoang -15.9% dén -22.1%, dugc tinh tir diém ngang vong
van hai la hay tir day tim dén mom tim [16].
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% Bién dang truc doc tang dan tir day dén mom tim va dugc biéu thi bang
phan trim cua su co bop co tim. Su bién dang nay khdng hang dinh va tdy thuoc
vao tinh trang co tim.

< Bién dang truc doc thay d6i sém nhat trong truong hop co tim bi thiéu
méu. DAu hiéu nay c6 d6 nhay rat cao trong danh gia tinh trang thiéu mau co
tim ¢ giai doan som do bét thuong sy co bop cua lép ndi mac [63].
1.4.3.4. Bién dgng chu vi (Circumferential Strain)

% Bién dang chu vi khdng biéu thi cho céc soi co co bop theo chu vi ma
la su co ngan theo chu vi (circumferential shortening) [63].

< Bién dang chu vi chu yéu I sy di chuyén huéng vao trong theo vong
chu vi that trai va 1am thanh that day I1én (hinh 1.7).

< Bién dang theo viing caa bién dang chu vi c¢d thé anh huéng bai nhiéu
yéu té nhu yéu té ndi tai co tim (thiéu mau, nhdi méau co tim).

< L&p ndi mac co tim (endocardial) co rat theo chu vi tot hon 16p gitra
(midwall) va I6p thugng tam mac (epicardial). Bién dang theo chu vi toan thé
(Global Circumferential Strain) duoc tinh dua trén gia tri trung binh.

% Giai doan som cua réi loan chirc ning tdm thu hay suy tim tdm thu
véi EF binh thuong, bién dang theo truc doc sé giam trong khi d6 bién dang
theo chu vi van binh thuong hay tham chi con ting [81]. Gid tri binh thuong
-20.9%-27.8% [16].
1.4.3.5. Bién dang truc ngan (Radial Strain)

< Bién dang truc ngan: 1a thanh co tim day 1én nhung khong c6 mot soi
co tim ndo co rat theo chiéu truc ngan. Thanh co tim co lai 14 do su co ngan dé
duy tri khéi lugng co binh thudng. Tang co rit truc ngan nghia 1a bu trir cho
bién dang theo truc doc [63].

< Trong 1am sang, thoi gian bién dang dat dinh (time to peak strain)
thuong duge dung danh gia van dong bat thuong cua vach lién that.

% Gi4 tri binh thuong 35.1%-59% [16]
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Hinh 1.6: Khao sat bién dang co tim: A-bién dang co tim theo truc doc, B-

bién dang co tim theo truc ngan, C-bién dang co tim theo chu vi [78]
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1.4.3.6. Bién dang xoay va xodn thdt trai (Rotation and Twist)

M® hinh hoat dong co tim trong mot chu chuyén tim dién ra trong khdng gian
3 chiéu duéi hoat dong lién tuc cua cac soi co tim. Cac soi co thudc 16p dudi noi
mac ¢6 hinh xodn huéng vé phia tay phai (right-handed helix) va 16p thuong tam
mac x04n vé phia tay trai. C4c soi co sip xép c6 thé di chuyén theo hai huéng tao
ra su truot (sliding) hay bién dang kéo cing trong chu chuyén tim. Khi nhin ti
mom dén day tim thi mom tim xoay theo nguoc chiéu kim dong hd & thi tam thu,
trong khi d6 day tim xoay theo chiéu kim dong h6. Xoan van tir mom dén day tim
la sy khac nhau vé sy xoay cua tim, duoc biéu thi bang “d6”. Xoan “torsion” dugc
biéu thi bang “do trén centimet”. Xoan dién ra trong thi tm thu va thao xoan trong
thi tAm truong c6 thé bi anh huong bai tudi, thay doi tien tai va hau tai, rbi loan
chlrc nang tdm truong, bénh co tim, bénh van tim [41],[63].

Twist = apical-basal
Apical rotation
Basal rotation

100% 500%

D
-3
e
>
=3

=

z
=

=

Systole Diastole
Normalised time

Hinh 1.7: Bién dang xoay thdt trai

A: md hinh xoay, xodn thdt trai. Mém tim xoay nguwoc chiéu kim dong ho,
ddy tim xoay cing chiéu kim dong ho [109]
B: dwong mau tim xoay day tim, dwong mau xanh xoay mém tim, dwong mau
trang tong bién do xoay thdt trai 10° (VPV bong chuyén)
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Bién dana chu vi

Bién dang xoay day

Hinh 1.8: C4c bién dang co tim dién ra trong chu chuyén tim:
bién dang truc doc, bién dang chu vi, bién dang truc ngan,bién dang xoay ddy
va mom tim [51]
1.4.3.8. Ung dung siéu éam tim danh diu md trong chdn dodn bénh 1y tim mach

Bdang 1.1: Tém tat nhizng iing dung 1am sang cuia siéu dm danh dau md [81]

Ung dung siéu 4m tim danh dau mé trong 1am sang
1. Thifumauco | e Giam bién dang STE-2D
tim e Giam GLS, GRS, GCS lién quan dén viing thiéu mau.

e Siéu am danh dau mo co thé giup phan biét NMCT
xuyén thanh hay duéi noi mac dua vao giam bién dang
2. Nhoi mau co chu vi.

tim e Giam xoan that trai va giam bién dang theo truc doc
tdy ving nhdi mau.

e Dan that trai sau NMCT.
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3. Panh gia su

song con co tim

e Siéu am danh du mo chinh x4c hon rat nhiéu so véi
chi s6 van dong ving qua siéu 4m 2D khi danh gia kha
ning séng con co tim, véi lidu thip Dobutamine qua siéu
am tim géng stc, STE c6 thé phan biét van dong chu

dong va thu dong do su kéo cang.

4. Suy tim véi EF

bao ton

e Giam xo4n va thao xoan that trai mudn hon trong lac

nghi va lc gang suc.

5. Diéu trj tai
ddng bo tim
(CRT)

e Két hop STE va TDI trong danh gia c6 thé gilp du
doéan dap ting CRT.

e Chi sb bién dang theo truc doc muén (tinh bang su
khac biét giira bién dang dinhva cudi tam thu) >25% du
doan dap ung voi CRT (d6 nhay: 95%, d6 chuyén: 83%).
e Nghién STAR (Speckle
Resynchonization) cho thdy GRS t6t hon GCS va GLS
trong du doan séng sot lau dai cua bénh nhéan sau CRT.
e [t rdiloan dong bo that truéc CRT qua STE- GRS lién

quan dén giam tir vong hay nhap vién do suy tim.

cau Tracking and

6. Bénh co tim do

stress

e Bat thuong bién dang theo truc doc, dac biét ving

mom hay ving gitta tht.

7. Bénh co tim

han ché

e Bét thuong bién dang truc doc va bién dang xoay

8. Viém mang
ngoai tim co that

e Bat thuong bién dang chu vi va xoay.

9. Banh gia thai
ghép va hep mach
vanh trong ghép
tim

e Giam bat thuong >15% bién dang GRS lién quan dén
loai thai cap.
e Giam bién dang va tdc d6 bién dang ltc nghi va ldc siéu

am gang sic voi Dobutamine goi ¥ dén hep mach vanh.
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10. Phat hién sém
bénh co tim do e Giam bién dang GRS xuét hién trudc khi giam LVEF
hoa tri.

11. Phat hién sém
cac bénh Iy co tim

e Giam bién dang co tim trudc khi giam EF & cac bénh

. , nhan: tang huyét ap, xo hoa hé thong, Amyloid, Kawasaki.
giai doan sém.

e Giam GRS, GLS, GCS trén bénh nhan hep chu nang
c6 LVEF binh thuong; theo ddi sau thay van, cac bién
_ dang sé cai thién, riéng LVEF khong cai thién.

12. Bénh van tim _ T N
e Giam 2D-STE véach lién that giai doan chu phau du
doan LVEF giam >10% & bénh nhan ho van hai la nang,

man tinh.

e ASD: chirc nang tim thu that giam, day tim xoay theo
13. Bénh tim bam | chiéu kim dong ho.

sinh e Tu ching Fallot: bién dang co tim that phai theo truc
doc va téc do bién dang that phai giam rd.

1.4.3.9. Cac han ché siéu am ddnh didu mo

< Ddnh ddu khong phi hop

Khi danh dau khong dung vi tri giai phau hoc cua tim thi c6 thé cho két
qua kém chinh xac theo ving cling nhu toan bd, do vay can dam bao yéu cau
ki thuat nhu hién thi hinh anh r3, dam bao do phan giai theo thoi gian tot va
trén 40 khung hinh trén giay [90].

< Gia tri siéu dm ddnh ddu md c6 sy khac biét gia cac nha san xuat

Do sy khac nhau vé phan mém, phuong phap danh dau va tao anh cua cac
nha san xuét nén sé& co sy khac nhau rd nét vé gia tri cac bién dang. Vi vay, ludn
quan tdm van dé nay khi tham khao céc gié tri binh thuong va nén so sanh cling
mot thé hé may, phan mém. Luu y, can nang cip phan mém theo hudng dan
ctia nha san xuét nham chuan hoa gia tri tham chiéu. Véi su phat trién ky thuat,
hién tai véi phan mém méi nhat, sy khac nhau vé gia tri siéu &m danh dau mé
giira c4c nha san xuat ngay cang thu hep [20],[50], [90].
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1.5. KET HOP CAC KY THUAT HINH ANH HOC TIM MACH TRONG
KHAO SAT TIM TREN VAN PONG VIEN
1.5.1. Siéu @m tim
1.5.1.1. Panh gia céc bién déi hinh thai tim vdn dgng vién trén siéu am

% That trai: binh thuong hay ting nhe d6 day thanh that trai (<15mm);
binh thuong hay ting nhe dudng kinh that trai cudi tam truong/thé tich that tréi
(that trai nho di khong phai I kiéu tai cau tric cia tim VDV) [65].

% Nhi trdi: binh thuong hay dan nhe, chi s6 thé tich nhi trai thuong ¢
muc gidi han binh thuong trén [65].

< Thdt phdi: day thanh tu do that phai va duong kinh that phai [6n hon
& ca hai budng nhan (RV inflow) va budng thoéat (RV outflow) & VDV st bén,
dan nhe tinh mach chu dudi.

Bdng 1.2: Pdc diém hinh dang thdt trdi tim VDV [65]

Nhirng diém quan trong xac dinh hinh dang that trai VPV

< Chi mot phan nho VBV (3% ngudi da tring, 10% ngudi da den) nam
trong khoang xam “grey zone” phi dai that trai (thuong nhe dén trung binh
IVSs 12 — 15mm).

< Su khac biét gitta chung toc va gisi nén xem xét (VDV da den phi dai that
trai nhiéu hon; VDV nir it phi dai that trai hon).

< Van dong suc bén hay van dong dong dan dén that trai phi dai léch tam,
tang nhe duong kinh/thé tich that trai cudi tim truong; binh thuong hay ting
nhe d6 day thanh twong ddi, tang chi s6 khoi co that trai.

< Van dong sac manh hay van dong tinh dan dén phi dai that trai dong tam,
tang nhe dén trung binh d6 day thanh that trai (<15mm), khong thay doi
duong kinh hay thé tich that trai cubi tam truong, tang khdi co thét tréi.

< Van dong hdn hop 12 bao gom van dong suc bén-khang luc thuong khdng

tai cAu trac dic trung.
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1.5.1.2. C&c bién doi vé chirc ning tam thu tim

< Chirc ning tdm thu that trai binh thuong hay trén mac binh thuong
thay o trén VDV stic bén va cac mdn thé thao cd van dong hdn hop (c6 qua tai
thé tich) [65].

< Nguyén nhan: do tinh trang qué tai thé tich (Frank-starling Law) +
nhip tim cham + sgi co tim hoat dong tot (nhiéu ATPase trong Myosin).

< CAac thdng sb qui udc: EF binh thudng ting thé tich nhat bop va ting
cung luong tim,

< Doppler M6 (Doppler Myocardial Imaging-DMI) va siéu &m danh dau
mob (STE): chirc nang tAm thu that trai binh thudng hay trén mac binh thuong
“supra normal”, séng s’ binh thuong hay ting, ting bién dang theo truc doc,
bién dang vung tam thu (regional longitudinal systolic strain) va toc do bién

dang (strain rate).

Hinh 1.9: Doppler mé VDV chirc nang tam thu/tam truwong binh thuwong hay

trén gigi han binh thwong: Tang s’ va giam ty 1é e /a’. 2D-STE bién dang theo

truc doc terng vung va toan bg siéu binh thuong [65]
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1.5.1.3 Chirc ning tim truwong

% Nhitng danh gia siéu am Doppler qui udc nhu Doppler xung, Doppler
dong chay tinh mach phéi: thuong 13 binh thudng.

% Doppler Mé: ting van téc song e’ dan dén giam ty 18 E/e’ va tiang ty 18
e’/a’[65].
1.5.1.4. Thich nghi cia thdt phdi

% Dién hinh chtic nang that phai binh thuong hay trén muac binh thudng
(supra normal).

< O VDV cac mén sic bén tap luyén cuong do cao cé thé c6 rdi loan
chtrc nang that phai toan bo hay ting ving (basal segments) sau van dong,
thuong phuc hoi sau mot dén 2 tuan[65].
1.5.1.5. Vai tro siéu am tim danh ddu mo trén vin déng vién

Chi dinh siéu 4m tim danh dau md trén VDV theo EACVI duoc chi dinh
trong cac truong hop sau [96].

% Xac dinh bat thuong tién 1am sang gidp chan doan phan biét tim VDV
hay giai doan sém bénh co tim dan né.

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

% Panh gia dac diém bat thuong van dong ving (that trai hay that phai).
1.5.1.6. Phéi hop gidta tham khdm lim sang céc Ky thugt siéu &m trong chan
doan phan biét vdn dé tim mach trén vdn déng vién

Trong siéu am tim van dong vién, chdng ta can c6 da cac thong tin sau
nham danh gia chinh xac cac van dé tim van dong vién theo hudng dan cua

BSE nham tranh sai x6t trong chan doan.
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TIEN SU
GD SCD<40
TUOI

SIEUAM TIM VALY

GIAI KET QUA

Hinh 1.10: Nhizng thong tin can c6 fruweée khi thuec hién siéu am tim cho VAV
theo hwéng dan cua Hiép hi siéu Am tim Anh Quac (BSE) [93]

Két hop cac phuong phap siéu am tim gitp ching ta c6 thé thu hep giéa
trj trong “khoang xam” trong viéc phan biét tai cau tric sinh ly va bat thuong
bénh ly.

1.5.2. MRI tim

MRI tim 12 k§ thuat hinh anh c6 gia tri thir 2 trong tam soét bat thuong tim
mach trén VBV. K§ thuat nay chi sir dung khi c6 nghi ngo céc bat thuong tim
dugc phat hién qua ECG hay siéu am tim. Theo 10C [69], nhitng dbi twong
VDV sau nén c6 chi dinh MRI tim nhu:

> VDV c6 céc triéu ching tiép dién khéng rd rang nhu hdi hop, dau
nguc, ngat.

> VDV khong co triéu ching bat thuong, ECG bat thuong rd, siéu am
tim binh thuong.

> VDV c¢6 loan nhip that, tam soat nghi ngo ARVC hay Sarcoid.

» VDV c6 ting Troponin nghi ngd viém co tim (chup mach vanh véi
DSA binh thuong).
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» VDV véi cac si€u am tim khong 16 rang (phi dai co tim khong can
xang hay dan that trai rd)

MRI cung cap nhiéu thong tin gié tri gilip chan doan cac bénh Iy tim mach
va dugc xem 1a phuong tién chan doan xo hoa co tim gia tri nhat [96]. “DAau
ngam chat can tir muon” (LGE) rat ¢ gié tri trong viéc danh gia co tim duoc
thay thé bang mé xo va ciing gitip dénh gia c4c seo co tim trong nhoém bénh Iy
co tim [96]. Gid tri nay gilp chan doan qua trinh thich ghi tim van dong vién hay
mot bénh 1y tim that su. Vi du, trén VDV stc bén c6 thé c¢d nhimg diém xo hoa
co tim nho trong khi céc truong hop bénh ly mic d6 xo hoa rat rd rang.

1.5.3. Chup cit Iép vi tinh (CT) tim mach

CT tim ¢6 nhiéu uu diém nhu thyc hién nhanh chéng nhung bi phoi nhiém
tia xa (20mSv cho mdi lan chup mach vanh). Ngay nay, nho sy cai thién vé ky
thuat mirc d6 phoi nhiém tia giam rat nhiéu khoang 1mSv cho mdi lan chup. Tuy
nhién, day khong phai Ia sy la chon dau tay trong danh gia bat thuong tim VDV.
CT tim mach duoc st dung danh gia tim VBV trong cac tinh huéng sau[96]:

» Nghi ngo bénh mach vanh (triéu chirng dau nguc, duong tinh véi test
gang suc, loan nhip tim, ngat trong ldc tap luyén).

» Danh gia khi nghi ngd ¢ bénh dong mach chu, bénh mang ngoai tim,
bat thudng dong mach vanh (bat thuong giai phau hoc dong mach vanh).

Bdng 1.3: Chi dinh chup CT mach vanh trén VDV [96]
Nghi ngo bénh mach

Tudi . Chi dinh CT mgach vanh
vanh

Tré Bat thuong mach vanh
(<35 tudi) | (xuét phat, hinh dang)
Nguoi lon | Xo vira mach vanh
(>35 tudi)

Ngat
Loan nhip that ltc luyén tap.

Test gang suc (+).

Péi tugng nguy co cao.

Pau nguc khong dién hinh.

Test gang suc (2)
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Céc k¥ thuat hinh anh hoc hat nhan nhu SPECT hay PET ciing c6 thé sir
dung trong danh gid tim VDV nhu trong danh gia thiéu mau co tim c6 bat
thuong giai phau hay cau trac do6ng mach vanh [96]. Tuy nhién, ciing giéng
nhu chup cat 16p dién toan, ki thuat ndy gay phoi nhidm tia xa rat nhiéu va chi
phi cao. Nhin chung, cac k¥ thuat hinh anh hoc tim mach khac déu c6 chi phi
cling nhu chi dinh chup kiém tra 1ap lai rat kho khin va kém linh hoat so véi
k¥ thuat siéu am tim.

1.5.4. Vai tro phoi hop cac phwong tién hinh anh hoc

Ddnh gid thay déi céu tric tim do bénh Iy hay s thich nghi sinh ly

Sy triing 1ap giira tai cau trac tim do tap luyén va bénh ly thuc thé tai tim
da duoc ghi nhan. Chiing ta c6 thé biét dugc sy bat thuong veé cau tric tim qua
tham kham cho cac VDV trudc khi tham gia tap luyén va kham sic khoe dinh
ky. Trong mot s trudng hop rat kho phan biét tai cau trdc tim 1a do van dong
hay 1a biéu hién thé nhe ctia bénh co tim phi dai, bénh co tim déin nd mang tinh
chat gia dinh hay mac phai va ARVC (Arrhymogenic Right Ventricular
Cardiomyopathy). Céc bac si 1am sang can phai phat hién va phan biét dugc
giira tai cau tric tim do van dong hay la do bénh 1y vi diéu nay rat quan trong
trong quyét dinh cho chi dinh han ché van dong, diéu tri bang thudc hay dat
may tao nhip tim [21].

Sy triing lap gitra ddc diém tim VDV va bénh 1y co tim, dic biét 1a bénh
co tim phi dai, dd anh hudng dén cac VDV tré duogc biét dén 1a “khoang xam
Maron” (Maron gray zone). Tiéu chuan Maron gilp tiép can chan doan phan
biét bénh co tim phi dai va tim van dong vién dwa trén nhiéu ky thuat siéu am
qui uéc hién dai c6 gia tri chan doan nhu siéu am 2D, siéu 4m Doppler mo, k§
thuat siéu am danh dau md [21].

Hién nay, chua c6 bat ky mot ki thuat chuyén biét nao gitp chan doan

phan biét thay d6i cau tric tim do bénh ly hay do thich nghi sinh ly. Cho nén,
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khuyén khich cc bac si 1am sang can phai phdi hop nhiéu phuong tién chan
doan. Trong mot s6 tinh hudng phirc tap nhu phai hoi bénh st va tham kham
1am sang can than, do ECG, siéu 4m tim qui udc, cac ki thuat siéu am tim danh
dau mé, CT tim, MRI tim ciing nhu phdi hop véi cac nghiém phép géang sic

khac nham nang cao murc 6 chinh xac trong chan doan [21].

BENH CO TIM PHI DA
Co triéu chimg/TS gia dinh.
Sdng T dao ving dudi bén, Q bénh
Iy, ST am. Phi dai that trai bat thuémg.
*Tit nghén budng tong, LV nha.
Roi loan thur gian that trai.

Nhip nhanh thit; xo héa thit trdi MR,
Pinh tiéu thu 02 thép.

(ren test (+)

Tang sinh co bé.

Thanh thit 13-16mm ]
Chire ning thit trii gidm

TIM VBY

Tang bién dé don thudn.
Hinh dang that hai héa.
Chire nang hai thét binh
thudmg

HE.‘NH COTIM DAN
C6 tridu chimg/TS gia
dinh.

T a0, LBBB,VT.

Dinh tidu thu 02 thip/
Xo hoa thit wrdi MR
Suy CN tm thu thét tréi
Gen test (+)

BENH COKHONG KET
KHOI
Cd triéu chimg/TS gia dinh,
T dao ving dudi bén,
8T chénh xurfrng, LY din,
LV nhiéu co bé (Echo,
MRI), Xo thit trdi MR

ARVC
Cé trigu chimg/TS gia dinh, ~  Din thit phai.
T dio V1-V3, sing £, QRS thip Gidm chire ning thit phai.
Thit tréi 56-70mm. chuyén dao chi, Ngoai tim thu tht phai
Suy chire nng thit trii suy CN tim thu RV, bt thudmg T dio VI-V4
: vin dong viing thit phi, Holter

ECG 6 nhanh thit
(ien test (=)

Hinh 1.11: Phan biét thay d@si hinh thai va chitng ndng trén tim vdn dong vién
va cac dang bénh Iy khac c6 bién doi hinh thdi tim trong “khodng xam” [76]

Trong nam 2020 Hiép hoi siéu &m tim Hoa Ky (ASE) c6 khuyén cao méi
vé chién luoc tam soat bénh tim mach trén VDV bang céch phéi hop nhiéu

phuong tién hinh anh hoc trong tiép can chan doan.
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Hinh 1.12: So dé tiép cdn cdc budc sir dung phwong tién hinh dnh hoc trong
danh gid cdc bat thwong tim mach trén védn déng vién qua kham sang loc theo
hwéng dan cuaa Hiép hai Siéu am tim Hoa Ky (2020) [23]

1.6. CHIEN LUQC DU PHONG CAC BIEN CO TREN TIM VAN

PONG VIEN

Tai My va Chau Au, tim soét bénh tim mach trén VDV tham gia cac mén
thé thao mang tinh canh tranh di dugc khuyén céo rong réi. Cac khuyén cao
nay dua trén cé4c dit liéu tin cay cua cac chuyén gia trong nhiéu linh vuc khac
nhau nhu gen di truyén, bénh tim bam sinh... 1a c4c van dé c6 thé 1a nguyén
nhan gay dot tir trén VDV. Panh gia VDV c6 du diéu kién tham gia cac mon
thé thao hay khong thi tiy thudc vao van dé tim mach caa ho va hinh thirc vén
dong cua cac mén thé thao ma VBV tham gia [73]. Muc dich cta cac chuong

trinh tAm soat tim mach trén VDV nham phat hién cac bat thuong hé tim mach
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VDV dé han ché téi da tinh trang dot tir, dac biét 1a dang trén san dau. Khi phat
hién bét thuong, cac VBV duoc tu van boi cac bac si chuyén khoa dé co ché
d6 luyén tap phi hop, ngung van dong hay can thiép diéu trj.

Hiép hoi tim chau Au (ESC) va t6 chic Olympic qubc té (I10C) khuyén
cdo [33],[97] nén kiém tra ECG khi tim soét. Tai Y bat budc do ECG va test
gang sicc. AHA ciing da cho ra huéng dan vé chién luoc tim soat nhung ECG
khong duoc khuyén cao do thuong qui. Nam 2015, AHA va ACC dua ra
khuyén cdo cho cac VDV dugc hay khong duoc tham gia cac mon thé thao khi
c6 cé4c bat thuong vé tim mach. Khuyén céo nay rat hitu ich trong chan doan,
ddng thoi tom tat v kién cua cac chuyén gia vé cac mén thé thao co thé tham
gia duoc trén nén c6 bénh Iy tim mach[73].

Bdng 1.4: Khuyén céo tam soat bénh tim trén VPV khéng triéu ching [105]

My Italy Israel I0C
Tién sir . , . .
o Khuyén céao Bat buoc Bat buoc Bat buoc
ca nhan
Tién sir . . , .
] Khuyén céao Bat budc Bat budc Bat buoc
gia dinh
Kham . . . .
, Khuyén céao Bat buoc Bat buoc Bat budc
thuc thé
ECG Lwa chon tha 2 Bit buoc Bit buoc Bét buoc
Sieuamtim | Lwachontht2 | Lwachontht2 | Luachontht 2 | Lua chon thir 2
Holter ECG | Luyachontht2 | Luachonth®2 | Luachonthir2 | Lua chon thi 2
MRI tim Luachonth®2 | Lwachontht2 | Luachontht2 | Luachon tht 2
ECG/SAT
. ) Lvachonth®2 | Lwachontht2 | Lwachontht2 | Luachon tha 2
gang suc
Tham do
] ] i Lwa chon thir 2 Lva chonthit2 | Lwachontht 2 | Luachon tha 2
dién sinh ly
CT tim Luvachonth®2 | Lwachontht?2 | Luachontht2 | Luachon thi 2
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1.7. TINH HINH CAC NGHIEN CU'U SIEU AM PANH DAU MO CO
TIM TREN VAN PONG VIEN TRONG NUOC VA TREN THE GIOI
1.7.1. Céc nghién ciu trén thé gioi

Ngay nay, 0 rat nhiéu tai liéu nghién cau vé tim cia VDV va cho thay c6
su khéc biét vé hinh thai va chtc nang cua tim VDV so v6i ngudi binh thuong.
Céc nghién ctiu 16n str dung siéu am tim quy udc trén VBV cho thay c6 su khac
biét rd vé cau trac tim trén VDV va ngudi binh thuong Pluim [104], Maron [72].
Va ciing ¢ cac nghién cau nhiéu tac gia ndi bat 1a caa Maron [74], Pelliccia
[99] va Pedlar [95] cho thay tim VDV sé tai cu trdc vé binh thuong sau khi
giam hay ngung tap luyén. Viéc ap dung nhiing ki thuat hinh anh méi c6 thé
gilip ching ta ¢ nhitng hiéu biét sau hon vé su thich nghi sinh Iy caa tim va
qua d6 gitip phan biét rd hon cac bat thuong bénh ly. Nhitng nghién cau vé tim
van dong vién gan day tap trung kha nhiéu vao siéu 4m tim danh dau md, trong
d6 déanh gia bién dang that trai theo truc doc (GLSavg) dugc nghién ciu nhiéu
nhat va tat ca cac nghién cau déu lubn khao sét siéu &m tim danh ddu mé cing
Véi si€u am tim quy udc.

Céc nghién ctu STE trén VDV ghi nhan sy giam nang GLS thi khéng
thuong gap trén VBV va dau hiéu nay dugc xem khdng phai 1a do bién d6i sinh
ly thich nghi vai qua trinh tap luyén. Hién nay, gia tri binh thuong trong dan sé
thay doi tir -16% dén -22%; trung binh 12 -20%; ciing giéng nhu céc gia tri ghi
nhan trén VDV. Nhiéu nghién cau cho thay gia tri GLS <15% nén la dau hiéu
nghi ngo bat thuong sém caa nhdém bénh 1y co tim [31],[96].

Gia tri GLS trén VDV tham gia cac mon thé thao khac nhau dugc sir dung
tim kiém nhiéu trén Pubmed tir ndm 2017, phan 16n cac nghién ciru déu tién hanh
so sanh gitra hai nhdm VDV va binh thuong. Co khoang hon 24 nghién ctru doan
hé, 13 nghién ciru phén tich gop (meta-analysis) chon khao sat GLSavg trén VBV
dé danh gia doc lap. Két qua cta 17 nghién ctiu cho thay, GLS khdng khac nhau



36

gitta nhom VDV va nhom chitng. Trong mdi nghién ciru trung binh caa nhom
VDV 14 54,85 va s6 ngudi trong nhém ching 12 25,64 [19]. C6 7 nhém VDV tham

gia cac mon thé thao khac nhau, trong d6 c6 4 nhdém thudc cling mét nghién ctu

(k¥ ning, van dong stc bén, van dong sic manh va hdn hop) cho thady GLS nho

hon nhém chiing. C6 3 nghién ciu trén cac nhom VDV dién kinh, boi 16i va cir ta
ghi nhan GLS thap hon & nhém VDV,

Bdang 1.5: CAc nghién citu siéu dm danh ddu mo co tim trén VDV [19]

VbV ] Khac biét| GLS
. n | Nhém | GLS _
Nghién o nghién |GLS trén ] VDV va |VDV vei
Mon the thao chirng | nhom ) ]
ciru ciru VbV nhém nhém
(n) chirng
(n) chieng | ching
Szauder L Co khac
bién kinh 24 -19.4+3.4 15 -17.743 Cao hon
(2015) (p<0.05)
Szauder - Khéng
Thé hinh 14 -23.3£2.1 15 -24.143 )
(2015) khéac
Capelli . Khéng
VDbV sachén| 50 -18.4+3 24 | -20.1+£3.6 .
(2010) khac
Utomi . Khéng
VbVsachen| 18 |-18.6x2.2| 17 |-17.7+2.1 .
(2014) khac
Utomi VDV stc Khéng
19 | -16.2#1.7| 17 |-17.7x21 )
(2014) nang khéac
Caselli Khéc biét ,
K§$ nang 55 | -18.2+2.1| 50 |-19.442.3 Thap hon
(2015) (p<0.001)
Caselli Khéc biét ,
Stc manh 30 |-184+2.1| 50 |-19.442.3 Thap hon
(2015) (p<0.001)
Caselli N Khéc biét ,
H3n hop 34 |-16.2#17| 50 |-19.4%2.3 Thép hon
(2015) (p<0.001)
Caselli . Khéc biét ,
St beén 81 |-16.2+1.7| 50 |-19.44+2.3 Thap hon
(2015) (p<0.001)
) ) Khong
Butz T Bong nem 20 -15.2+3.6| 18 | -16.0+2.8 Kh
ac
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Nottin Khdng
Xe dap 16 |-19.2¢19| 23 |-19.5%+2.2 )
(2008) khéac
Ganderisi . Khdng
Dua thuyén 22 | -22.2+2.7| 19 |-21.1+2.72 )
(2010) khac
Simsek L
bién kinh 24 | -22.3+x22| 20 N/A N/A
(2013)
Simsek .
bau vat 15 -21.8+1.7 20 N/A N/A
(2013)
Santoro Khéng
Xe dap 33 | -16.5+1.7| 17 |-17.742.8 )
(2014) khéac
Santoro Khéng
Cuta 36 |-16.6+2.1| 17 |-17.7+2.8 )
(2014) khéac
Santoro Khéng
Bong nudc 45 -19.245 17 | -20.1+2.3 )
(2014) khéac
Santor ) Khéc
Boi 101 125 | -20.4£2.5 95 19.3+2.8 Cao hon
(2014) (p<0.05)
Vitarelli Khéng
Marathone 35 | -21.7¥26| 35 |-20.3+2.6 )
(2013) khéac

1.7.2. Céc nghién vé siéu am tim trén van dong vién trong nwéc

Trong nudc dd cd cac nghién ciru vé siéu Am tim quy udc trén van dong
vién. Nghién ciru ciia tac gia Nguyén Thi Thuy Hang, Nguyén Ciu Long,
Nguyén Anh Vii nim 2005 “Khao sat dic diém cau tric va chiic nang tim & cac
VDV véi céac loai hinh luyén tap khac nhau bang siéu 4m Doppler tim” [6]. T4c
gia L& Quy Phuong va cong su thuc hién nghién ctiru nim 2006 “Pic diém siéu
am tim cac VDV bong d4a” [12] cac nghién ctru nay cho thay bién doi hinh thai
tim 1 gifta nhdém VDV so v6i nhém ching. Nghién ciru cia tac gid Nguyén
Thi Thily Hang nam 2007 vé “Nghién ctru hdi ching tim van dong vién & cac
d6i tuyén thé thao tinh Thira Thién Hué bang nghiém phap ging stc va siéu am
tim” [4] cho thiy hinh thai that trai c6 khac biét & nhéom VDV so voi nhom
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chtng tuy nhién chtrc ning tAm thu, tim truong that trai khong cho thiy c6 su
khac biét. Nghién ctru ctia Lé Phuéc Duy, Nguyén Thi Thuy Hang 2014 “Khao
sat chi s6 Tei bang siéu am Doppler tim ¢ van dong vién thudc cac loai hinh
tap luyén khac nhau” [3] ghi nhan thay doi hinh thai that trai tuy theo loai hinh
tap luyén, chirc ning tim danh gia qua chi s6 Tei (Tei index) binh thudng.
Siéu am tim danh diu mo budc dau da duoc tmg dung nghién ctru 1am
sang trén nhiéu d6i twong bénh 1y tim mach khéac nhau. Nghién ctru cta tac gia
Nguyén Thi Diém, Nguyén Anh Vi nim 2017 “Panh gia chirc ning that trai
bang siéu 4m Doppler mo co tim 2D & bénh nhén tang huyét 4p nguyén phat cé
chtrc nang tAm thu thét trai bao ton”

THA so v6i nhom ching. DS Vian Chién ndm 2019 “Nghién ctru dic diém hinh

[2] cho thay GLS giam c6 y nghia & nhom

thai va chirc nang nhi trai bang siéu am tim danh ddu mé ¢ bénh nhan rung nhi
man tinh khong do bénh van tim” [1] ghi nhdn gia tri siéu &m danh ddu mo
gidm cd y nghia & cac bénh nhan rung nhi so véi nhoém chimg. Nghién ctru
Nguyén Thi Thu Hoai “Gia tri ctia phuong phap siéu am Speckle Tracking
trong du doan tac dong mach vanh cép ¢ cac bénh nhan hoi chiing vanh cép
khong ST chénh 1én c6 phan suat tbng mau bao ton” [7] két qua cho thay gia
tri GLS giam trong céc trudng hop co tic dong mach vanh va GLS c6 gia tri du
béo tic dong mach vanh. Hién tai, trong nudc chua c6 nghién ctru vé siéu Am

danh dau mé co tim trén cac ddi tugng VDV.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POl TUQNG NGHIEN CUU

Nghién ciru ctia chung toi duge thuc hién trén 235 ddi tuong bao gom 141
VDV tai tinh Kién Giang va 94 d6i tuong thudc nhom chimng.

Pia diém nghién ctru: Phong Siéu &m tim mach Khoa Chan doan hinh anh
Bénh vién Da Khoa tinh Kién Giang.

2.1.1. Nhodm van dgng vién
2.1.1.1. Tiéu chudn chen vdn dgng vién

Trong nghién ctru cua chuang t6i ¢c6 141 VDV. Cac VDV nay duogc tap
luyén thudng xuyén dé tham gia vao cac giai ddu phong trao to chic tai dia
phuong va céc gii thi dau thé thao cap qudc gia.

Theo hoi nghi Bethesda 36 [103], duoc goi 1a VDV khi ¢6 céc tiéu chuan
sau: tham gia tap luyén cac mon thé thao c4 nhan hay dong d6i; tham gia thi
dau déu dan; huan luyén c6 hé thong va tap luyén thuong xuyén. Tap luyén kéo
dai trén 6 thang. It nhat 6-8 gid hang tuan. Mirc 46 van dong tang 70-80% nhip
tim dy doéan theo tudi

Céc d6i twong co thoi gian tap luyén trén hai nim va tham kham strc khoe
xéac dinh du diéu kién tap luyén.
2.1.1.2. Tiéu chudn logi trir

* Thoi gian luyén tap dudi 2 nam.

= Modi phat hién hay nghi ngo ¢6 bénh tim mach.

» Mic cac bénh noi khoa cép tinh khac.

= Tham gia cac mon thé thao tri tué nhu co vua.

= Kho phan dinh nd1 mac khi ddnh gia EF Simpson hay trén si€u am tim

danh dau mo (do nhip tim nhanh hay chat luong hinh anh khong dat)
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Phén nhém VPV dwa vio mén thé thao tham gia

Theo EACVI/EAPC, VDV duogc chia thanh 4 nhém tuong Gng vdi cac
hinh thirc van dong phu thudc vao mon thé thao ma VBV tham gia.

Nhom 1: Cac moén ky nang (skill) Vovinam, Taekwondo [40], c6 murc
d6 van dong strc manh, sirc bén khong cao. Trong nghién ciru cia chiing toi,
nhom 1 1a cac VDV mon vo tap luyén thudng xuyén chi biéu dién khong thi
dau ddi khang.

Nhom 2: Cac mdn sttc manh (Power): chon VDV thé hinh c6 hinh thuc
van dong chu yéu 14 sitc manh, strc bén khong nhiéu.

Nhom 3: Cac mon thé thao c¢6 hinh thic van dong hon hop (mixed) nhu
bong da, bong chuyén, cau 16ng, quan vot co ca hai hinh thic van dong strc
manh va stc bén.

Nhom 4: Cac mon thé thao strc bén (endurance) nhu dién kinh, boi 16i cur
li trung binh/dai, (hinh thirc van dong chua yéu 1a strc bén).

Tiéu chudn héi chirng tim vin dpng vién

Hoi ching tim VDV 1a biéu hién cua cac bién doi trén tim VDV bao gdm
bién doi ve:

= Bién d6i vé hoat dong dién kiéu ECG trén VDV ESC 2018 [110]

= Hinh théi va chirc ning tim trén VDV do tap luyén: thay d6i ciu tric
tim theo ASE 2015 [67]

= Céc thay doi nay giam di khi ngimg tap luyén [5],[23].[52]

2.1.2. Nhom chirng

Céc dbi tugng sinh vién khoe manh ciia Truong Cao dang Y té Kién
Giang va Truong Pai hoc Kién Giang c6 cung nhém tudi, khong tham gia
bat ky cac mon thé thao nao. Thoi diém chon kham siéu 4m danh gia nhom
chtmg ddng thoi véi nhom VDV va c6 su trong ddng vé gidi va nhom tudi
so v6i nhom VDV.

Tat ca dbi tuong déu tu nguyén tham gia nghién ctru
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Tiéu chudn logi triv

» Tién st bénh tim mach hay mai phat hién bénh tim mach

= C6 cac bénh 1y vé hé ho hap hay noi tiét.

= Kho6 phan dinh 16p ndi mac do chat lugng hinh anh
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap nghién ctiru

Nghién ctru mo ta cat ngang, tién ctru, ¢4 phan tich trén d6i tugng VBV
va cac doi tugng thudc nhom chimg. Nghién ciru doc thoi gian 6 thang trén cac
d6i twong co biéu hién hoi chimg tim VDV va dong y tham gia nghién ciu.
Trong thoi gian tham gia nghién ctru doc cac VDV c6 gidm cuong do tap luyén
vé murc cian ban (low indensity) theo phan loai ESC 2020 [102] do sau giai thi
dau. Theo Spence chon thoi diém 6 thang sau giam cuong do tap luyén co thé
thay tai cu trac tim [116].
2.2.2. C& mau nghién cau

Chon hét cac dbi tuong VDV dong y tham gia nghién ctu tai tinh Kién

Giang va dap tmg du tiéu chuan trong chon mau nghién cuu.
2.2.3. Pia diém nghién ciru

Nghién ctru dugc thuc hién tai khoa Phong kham va Phong siéu am tim
thudc khoa Chan Poan Hinh Anh Bénh vién Pa khoa tinh Kién Giang. Thoi
gian nghién ctru tir thang 11/2018 dén 7/2019.
2.2.4. Phwong tién nghién ciru

e Can y t¢ AKIDO TZ-120: do can ning va chiéu cao.

e May do huyét ap dién tir OMRON cénh tay.

e May do dién tim NTHON KOHEN CARDIOFAX c6 két ndi voi may vi
tinh va may in.

e May siéu Am tim GE VIVID T8, dau do tim3SC san xuit nim 2018
(Hoa Ky)

e Pham mém siéu 4m tim EchoPAC duing cho Windows (Ver 202) phién
ban cua GE Healthcare (ban quyén di kém USB Dongle).
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2.2.5. Phwong phap tién hanh

e Hoi bénh sir: nham loai trir cac ddi tuong cb cac bénh ly tim mach, héi
cac ddu hiéu nhu dau nguc lic ging sirc, ngét, gan ngat, loan nhip tim, danh
trong nguc, tién st gia dinh dot ti.

e Kham tong quat qua cac co quan

e Do can nang, chiéu cao, dién tich da, mach, huyét ap.

e Do dién tim 12 can

e Siéu am tim cac mode

= Kiéu M, 2D, Doppler mau, Doppler xung, Doppler lién tuc, Doppler mo
nham phat hién cac bat thudng trén ciu triic va chirc nang tim.

» Siéu Aam danh dau mo: léy hinh anh 8 nét cac mat cét theo truc doc va
tryc ngang tim luc siéu am c6 mic ECG, lay 3 chu chuyén tim va luu lai hinh
anh dang Rawdata du6i dang Dicom, sau d6 chuyén vao may tinh va phan tich
cac bién dang co tim trén phan mén EchoPAC for Winsdow.

2.2.6. Thu thap céc bién sb trong nghién ciru

e Tuodi: tinh bang ndm, tinh dua trén ngdy sinh cua cac ddi twong nghién ciru.

e Gi6i: bao gém 2 gi6i (nam va ni).
2.2.6.1. Po huyét ap

Déi tuong nghién ciu ngdi nghi 3- 5 phit trudce khi do huyét ap. Po 2 1an
& tu thé ngdi cach nhau 1- 2 phat, néu sb do hai 1an do qua khac nhau thi do
thém lan 3. Sir dung may do huyét ap c6 bang quan véi chiéu ngang khoang
35cm, chiéu dai 12- 13 cm, do & vong canh tay. Bang quan & vi tri ngang tim.
Nghe bang 6ng nghe, huyét ap tim thu duoc xac dinh la pha | cia am Korotkoff,
huyét p tam truong 13 pha V cua am Korotkoff. Po huyét ap & ca hai tay trong
lan tham kham dau tién, néu tri so huyét ap 2 tay khac nhau thi lay tri s6 huyét

4p bén tay co tri 6 cao.
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2.2.6.2. Dign tim [10] [11]

- Mic céac chuyén dao theo quy udc qudc té, gdbm 6 chuyén dao chi va 6
chuyén dao trudc nguc trén may dién tim Cardiofax- Nhat.

- Téc d6 25mm/s, bién do ImV=1mm, may c6 chuong trinh tu dong diéu
chinh bién do kém bd phan chéng nhiéu.

- Déi tuong dugc giai thich va dong vién chdng lo ling.

- Ghi nhan cac bién d6i bat thudng vé dién tim

= Nhip cham xoang: tan sb tim dudi 60 nhip/phut.

= Loan nhip xoang: nhip xoang khong déu.

» Block nhi thét do I: thoi gian PR kéo dai thuong 0,21-0,4 giay.

= Block nhi that cap II ¢6 hai kiéu:

1. Kiéu 1 chu ky Wenckeback: PR dai dan ra sau d6 xuat hién song P
khong c6 phirc bd QRS theo sau.

2. Kiéu 2: doan PR khong thay doi xuét hién song P khong co phuic b
QRS theo sau.

» Block nhanh phai khong hoan toan: QRS rong 0,08-0,11 gidy, V3R, V1,
aVR co6 dang rsR’ véi R’ rong.

= Ngoai tdim thu that 1 nhip dén sém xuit hién QRS din rong,
QRS>0,12s, khong lién hé song P, nghi bu hoan toan, bién doi ST-T, T dao
nguoc so voi QRS.

= Ngoai tdm trén that c6 QRS gidng QRS cua nhip co sd, séng P bat
thuong va thoi gian nghi bu khong hoan toan.

= Day that trai: chi s6 Sokolov SV1+ RV5>35mm hoidc SV2 +
RV6=35mm.

» Poan ST duge do tir diém tan cung cua phuc bo QRS, tuc la diém J t6i
diém dau cta song T, danh gia & cac chuyén dao trudce tim. ST duge xac dinh
vi tri bit dau tir diem J.

= ECG biéu hién kiéu ECG VDV theo ESC 2018 [110]: ¢6 cac biéu hién
nhu: tang bién d6 QRS, day that trai hay day that phai; RBBB khong hoan toan;
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khtr cuc sém hay ST chénh 1€n; ST chénh 1én theo sau T dao V1-4/VDV da den;
T dao V1-V3/ VDV <16 tudi; nhip cham xoang hay loan nhip xoang, ngoai tim
thu nhi hay bo néi; Block AV 1
2.2.6.3. Siéu am tim

% Siéu am tim M-mode va 2D

- Po dwong kinh thit trdi trén M-mode va 2D: cac gia tri do dat duong
kinh cac budng tim theo hudng dan cuia ASE 2015 [67]. Vi tri do mit cét canh
uc truc doc, vuong goc vdi truc that trai, tai vi tri ddu mat cta van hai 14. Trén
2D do khoang cach giira thanh tim voi cac duong vién ndi mac cua budng tim
va khoang cach gitta thanh tim v&i mang ngoai tim.

1. IVSd/IVDs (interventricular septum-diastolic/systolic): duong kinh véch
lién that tam truong/ tam thu.

2. LVIDd/LVIDs (leftventricular internal diastolic/systolicdiameter): duong
kinh thét trai cudi tim truong/tam thu.

3. PWTd/PWTs (posterior wall thickness diastolic/systolic): duong kin
thanh sau that trai tAm truong/ tdm thu.

LVM (left ventricular mass): khéi luong co that trai [67]

LVM =0,8 [1,04(IVSd + LVIDd + PWTd)3 - LVIDd3] + 0,69

Do day thanh tuong d6i (RWT) =2 x PWTd/Dd

1 Ivsd 0.84 cm
LVIDd 601 cm
LVIDs 3.72 cm
LVPWd 1.14 cm

EF(Teich) 67.31 St— &

Y%FS 38.02 %

Endocardium

==V

Chordae tw
! .(,f
E T

Hinh 2.1: Phuong phdp do TM that trai danh gia cdc dwong kinh va chirc
nang tam thu that trai theo phwong phdp Teichholz[114]
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- Chan doéan phi dai thét trai theo huéng din ASE 2015 [67]

TAI CAU TRUC BONG.JAM
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BINH THUQONG
<1154 >959
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Hinh 2.2: Phan logi tai cdu tric that trai duwa vao chi so khéi co tim (LVMI)

va dé day thanh tiong doi (RWT) [114]

1. Phi dai that trai dong tdm khi do day thanh twong dbi >0,42 va chi s6

khi co that trai >95g/m2 (nix) hay >115g/m2 (nam).

2. Phi dai léch tim khi d6 day thanh tuong ddi <0,42 va chi s6 khéi co that

trai >95g/m2 (nir) hay >115g/m2 (nam)
- Tinh phan sudt téng mau bang phwrong phdp Simpson [67]

Str dung mat cit bén budng va hai budng tir mom, khao sat 2 thi tam thu

va tdm truong. V& duong doc ndi mac that trai 2 thi tam thu va tdm truong,

phan mém trén may sé& tinh EF Simpson.

DAY LECH.TAM

r

>1155"
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LV EF A4C =63.6 %
.. LVEDV A4C =112.4 ml
LV ESV A4C =40.9 ml

LV EF Biplane = 59.5 %
LV EDV A2C = 113.3 ml
LV ESV A2C = 50.6 ml

Hinh 2.3: Do EF theo phuwong phap Simpson[67]

- Do kich thudce nhi trai [67]

Thong dung nhét do theo duong kinh trudc sau trén mat cat canh uc truc
doc. St dung M-mode hay 2D. Gia tri binh thuong LA <40mm.

-Siéu am tim Doppler

- Doppler khao sat tin hiéu dong chady qua van hai la: khao sat trén mat
cat 4 budng tir mom bénh nhan nam nghién tréi, cho phép thang hang qua
van hai 14 v6i chum tia siéu am. Doppler xung dit céng 1ay mau Doppler
kich thudc 1-2mm gitra dinh ctaa van hai 14, dat bo loc dé loai nhiéu véan dong
thanh. L4y van toc dinh tai trung tdm dong chay bang cach diéu chinh cong
ldy mau va huéng chim tia sao cho nhan dugc &m sic cao nhat [16]. Gié tri
binh thuong ¢ nguoi Viét Nam: E=82,32+15,53 cm/s; A=61,28+12,6cm/s
[16]. Thoi gian giam téc séng E: do tir dinh séng E doc theo suon séng E

dén duong baseline.
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o -
T Deceleranon

time

Hinh 2.4: Khado sat Doppler xung qua van hai la[106]

Hinh A: khdo sat ¢ mdt cat 4 buéng, ddat cira s6 quan sat vi tri dau mit
van hai I thi tam thu. Hinh B: song E vdn téc dé day nhanh thi tam thu, DT-
thoi gian giam toc song E; séng A- vén téc dinh séng A twong g véi thoi gian
nhi thu, DT - thoi gian gidm téc song A.

++ Siéu am Doppler M6

= Khao sét cac s6ng van dong mé co tim & ving véch lién that (S’L, E’L,
A’L) va thanh bén (S’S, E’S, A’S).

= Doppler md xung: khao sat ¢ vi tri mat cit 4 budng. Dat cua sé6 Dopler
lan luot & vi tri vach va bén that tréi, cira s6 Doppler (sample size) 5 — 7mm
[62] diéu chinh thang van tdc, gain, toc do quét thich hop dé c6 hinh tdi wu. Ghi
hinh cudi thi tho ra.

Hinh 2.5: Doppler mé co tim vi tri vach lién thdt cac séng S, e’, a [66]
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» Siéu am tim danh ddu mo

= Ghi hinh anh dong ghi lai hinh bang cach cai dat trén may ghi lai hinh
dong trong 3 chu chuyén tim trén ECG.

= Chinh frame rate cao >40 khung hinh/gidy (GE Healthcare)

= Ghi lai c&c mit cat 2 budng, 3 budng, 4 budng tir mém phan tich AFI (Auto
Function Imaging). Ghi hinh bang cach 4n va gitt nit Record trén ban phim.

= Ghi hinh cac mat cat truc ngan qua day tim, truc ngan ngang co nhu,
truc ngan ngang mom tim.

= Cac hinh luu lai dang file Dicom trén 6 ciing may siéu &m theo tirng
treong hop nghién cuau riéng biét.

= Céc dit lidu duoc sao luu va chuyén sang 6 cang may tinh, phan tich

trén phan mém EchoPAC for windows cua GE.

% EchoPAC PC SW-Only
I

Drift Compensati

Hinh 2.6: Phdn tich siéu am ddnh ddu m, bién dang truc doc
trén phan mém EchoPAC for Windows VDV thé hinh H.N.H
- Cdc buéc khdo sdt siéu am danh dau md [83]
Buwéc 1: cat cAc mat cit co ban, lya chon anh dé luu vao may nhu céc
mit cat 3 budng, 2 budng, 4 budng.
Buréc 2: xem danh gia cac hinh ¢ du tiéu chuan khao sat hay khong va
chinh d6 sau hop ly.
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Luuy:
a. Toc do khudn hinh (frame rate) >40 framels.
b. Piéu chinh dwong vien ndi mac rd nét nhat.

c. Néu bénh nhdn cé rung nhi hay nhip tim khéng déu khac phdi lwu trén
5 chu chuyén tim.

. Buréc 3: lya chon cac diém danh d4u tai chan vong van hai 14 va tai mom tim.
‘l(—lf“-“.ﬂ.

Hinh 2.7: Cdch danh dau 3 diém khao sdt siéu am danh dau mé co tim
& mat cat 3 buong (GE Healthcare)
. Buwréc 4: vién ndi mac budng that.

/
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Hinh 2.8. Khdo sdt siéu dam tim ddnh ddu md ¢ ba mat ct
2 buong (2C), ba buong (3C), 4 buéng (4C) khdo sat GLS (GE Healthcare)
. Buwéc 5: Biéu chinh ROI (Region of Interest).
. Buéc 6: Panh gia chat luong cia duong vién “tracking”.

. Buéc 7: Thuc hién lai budc 5, 6 néu duong vién “tracking” chua ti uu.
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- Khi phan tich céc bién dang co tim theo truc doc: tir dit liéu Rawdata
Xuat qua EchoPAC trén Winsdow dé phan tich cac bién dang theo truc doc ¢
mat cit 2 budng, 3 budng va 4 budng. Phan tich két qua cac bién dang co tim
theo truc doc.

Peak Systolic Strain (Epi Peak Systolic Strain (Mid
: p E

=) [D

Hinh 2.9: Phan tich bién dang co tim trén VDV thé hinh H.N. H
A: Hinh danh ddu mé co tim ¢ mat cat 4 buong. Hinh vdn déng timg viing co
tim ¢ c4c gia tri fiong 1ng. Hinh biéu do biéu thj bién dang co tim theo viing, dwong
khong lién tuc 1a gia tri trung binh cua bién dang co tim theo truc doc.
B: Hinh Bull ’s- eye khdo sét vdn dong cia timg viing co tim theo truc doc, két qua

phan tich cho gié tri trung binh céc bién dang theo truc doc ¢ mdt cat 2,3,4 buong theo
cac ldp co tim ciing nhu bién dang truc doc trung binh tong thé cia that tréai 18,2%.
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- Panh gia toc do bién dang co tim theo chiéu doc, timg ving co tim s&
biéu thi c4c dang s6ng S tam thu (gia tri &m), séng E sau AVC, s6ng tam thu

(gia tri duwong), song A nhi thu (gia tri duong).

e SEGMENTAL: Lc

,,,,,

| Peak A 0.91 0.79 0.64 0.60

Ty - e =

Hinh 2.10: Phan tich téc dé bién dang theo truc doc VPV thé hinh H.N.H
GLSRS: Global Longitudinal Strain Rate Peak Systole
GLSRE: Global Longitudinal Strain Rate Early Diastole
GLSRA: Global Longitudinal Strain Rate Late Diastole
AVC: Aortic Valve Closure

Song S: ¢6 gia tri am, 1a gia tri trung binhcua toc d6 bién dang dinh tm
thu cta cac phan doan co tim
Séng E: 1a tbc do bién dang trung binh dau tAm truong cta cac phan
doan co tim.
Séng A: 1a toc do bién dang cudi thi tAm truong giai doan nhi thu cua
cac phan doan co tim.
Cac bién dang theo truc doc 2 budng khao sat cac thong sé sau:
a. GLS2C-Epi: bién dang truc doc hai buéng 16p thirong thm mac
b. GLS2C-Mid: bién dang truc doc hai busng I6p giia
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GLS2C-Endo: bién dang truc doc hai busng I6p ngi mac

o o

. SR-S2C: téc do bién dang séng tam thu 2 buéng.
SR-E2C: tac bién dang song E 2 buang.
SR-A2C: téc dé bién dang séng A 2 buong

D

Cac bién dang theo truc doc 3 budng khao sat cac thong s sau:

GLS3C-Epi: bién dang truc doc ba buong lép thwong tam mac

o o

GLS3C-Mid: bién dang truc doc ba buéng I6p giiza
CLS3C-Endo: bién dang truc doc ba busng 16p ngi mac

o o

. SR-S3C: téc dg bién dang séng tam thu 3 busng.
SR-E3C: tac biéen dang séng E 3 budng.
SR-A3C: toc dé bién dang séng A 3 buong

- o

Cac bién dang truc doc 4 budng khao sét cac théng so sau:

GLS4C-Epi: bién dang truc doc bon buaong 16p thirong tam mac

o o

GLS4C-Mid: bién dang truc doc bon buong lép giia
CLS4C-Endo: bién dang truc doc bén busng 16p ngi mac

o o

. SR-S4C: téc do bién dang séng tam thu 4 busng.
SR-E4C: tac bién dang song E 4 buang.
SR-A4C: téc dé bién dang séng A 4 buong

S D

Cac bién dang co tim tinh tong theo truc doc la tinh trung binh
cac vung
a. GL-Savg: bién dang truc doc trung binh toan thé.
b. LSR-Savg: toc dé bién dang truc doc trung binh cia séng S.
c. LSR-Eavg: téc dé bién dang trung binh theo truc doc séng E
d. LSR-Aavg: téc dé bién dang trung binh theo truc doc séng A
- Phan tich céc bién dang theo chu vi
Ghi hinh cac mat cat canh @c truc ngan ¢ 3 vi tri: day tim, ngang nhd

co va mom tim.



Hinh 2.11: Khdo sat téc dé bién dang chu vi mét cdt truc ngang,
ngang van hai ld VDV thé hinh H.N.H

Chon phan phan tich céc bién dang chu vi va téc do bién dang tai ba vi

tri day, giita va mom sé& cho ra cac gia tri bién dang theo chu vi, toc do bién

dang theo chu vi tm thu(S), toc do bién dang dau (E) va cudi tim truong (A)

o o

- o o o

o o

o

C4c gia tri bién dang chu vi day tim

GCS-Bepi: bién dang co tim theo chu vi 16p thuong tAm mac viing déy
GCS-Bmid: bién dang co tim theo chi vi l6p giga viing ddy tim.
GCS-Bendo: bién dang co tim theo chu vi I6p néi mac ving day tim.
CSR-BS: tdc dé bién dang chu vi séng S viing ddy tim (tam thu)
CSR-BE: tdc dé bién dang chu vi séng E viing ddy tim (tdm tricong)
CSR-BA: toc dé bién dang chu vi séng A viing ddy tim (tam tricong)
C4c gia tri bién dang chu vi mat cit truc ngan giira tim ngang co nha
GCS-Mepi: bién dang co tim chu vi 16p thirong tAm mac ving gidga tim.
GCS-Mmid: bién dang co tim theo chu vi |ép giiza ving giza tim
GCS-Mendo: bién dang co tim theo chu vi Iép néi mac viing giga tim

CSR-MS: téc dé bién dang séng S viing gidza tim (tam thu)
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CSR-ME: téc dé bién dang song E viing giga tim (tam tricong)
CSR-MA: téc dé bién dang séng A viing giga tim (tdm tricong)
C4c gia tri bién dang chu vi mat cit truc ngan ngang mom tim

a. GCS-Aepi: bién dang co tim theo chu vi 16p thirong tAm mac viing
mom tim.
b. GCS-Amid: bién dang co tim theo chu vi 16p giira ving mom tim

- ® o o

o 0o T w

GCS-Aendo: bién dang co tim theo chu vi 16p ngi mac viing mém tim
CSR-AS: téc dé bién dang séng S viing mém tim (tam thu)

CSR-AE: toc dé bién dang séng E viing mém tim (tdm truong)
CSR-AA: toc dé bién dang séng A viing mém tim (tdm truong)

CAc gié tri bién dang trung binh theo chu vi that tréi

GCS-avg: bién dang trung binh theo chu vi toan bg thdt tréi.
GSR-Savg: téc dg bién dang chu vi trung binh séng S (tam thu)
GSR-Eavg: toc dg bién dang chu vi trung binh séng E (tdm truong)
GSR-Aavg: téc dg bién dang chu vi trung binh séng A (tdm trirong)
Phan tich bién dang theo truc ngan

SEGMENTAL: Ra

li ATTENTION! Values are verages over

a
I 5ot | Ant | ot |

| Peak S 1.83 1.48 1.49 1.34 1.25

| Peak E |[=1.63 -1.31 -1.12 -1.20 -1.31 -1
| Peak A || -1.04 -0.68 -0.53 -0.59 -0.72 -0

Hinh 2.12: Téc dé bién dang theo truc ngan VPV thé hinh H.N.H
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Puoc danh gia dudi 2 hinh thic 1 danh gia bién dang va toc do bién

dang theo truc ngan.

Khi chon danh ddu mé co tim theo chiéu truc ngan, phan mém sé tu

dong danh gia va co gia tri dwong, bién dang nay sé& biéu thi thanh co tim day

va méng di theo chu chuyén tim.

Téc @6 bién dang tam thu c6 gié tri duong, téc d6 bién dang dau tam

truong va cudi tAm truong gia tri am.

o &

o

o &

o

o o T o

a.
b.

Bién dang theo truc ngan vung day tim that trai

GRS-B: bién dang theo truc ngan ving day tim

RSR-BS: téc dg bién dang theo truc ngan viing ddy tim séng S.
RSR-BE: téc dé bién dang theo truc ngdan viing ddy tim séng E.
RSR-BA: téc dé bién dang theo truc ngean ving ddy tim séng A
Bién dang theo truc ngin ving gitta tim that trai

GRS-M: bién dang theo tryc ngan ving gidza tim

RSR-MS: téc dg bién dang theo truc ngan viing giga tim S.
RSR-ME: téc dg bién dang theo truc ngdan ving giia tim E.
RSR-MA: téc dg bién dang theo truc ngan ving giiza tim A
Bién dang theo truc ngin ving mém tim that trai

GRS-A: bién dang theo truc ngan viing mém tim

RSR-AS: téc dé bién dang theo truc ngan viing mém tim séng S.

RSR-AE: téc dg bién dang theo truc ngan viing mém tim séng E.

. RSR-AA: téc dé bién dang theo truc ngan ving mém tim séng A

Cac bién dang theo truc ngan trung binh
GRS avg: bién dang theo truc ngan thdt trai trung binh.
RSR-Savg: toc dg bién dang tam thu theo truc ngdn thdt trai trung binh

song S (tam thu)
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c. RSR-Eavg: téc do bién dang tam trieong theo truc ngan thdt trai trung
binh song E (tim truong)

d. RSR-Aavg: téc dg bién dang theo truc ngean tdam trirong thdt tréai trung
binh song A (tim truong)

- Pdnh gid cdc bién dang xoay va xoan thdt tri, thao xodn

Bién dang xoay va xoan that trai ching ta can khao sét hai vi tri mat cat
ngang day tim di ngang qua vi tri van hai 14 (SAX-MV) va ngang mém (SAX-
AP). Sau d6, khao sét bién dang chu vi trén phan mém EchoPAC, khi c6 két
qua bién dang chu vi theo ving ddy va mém phan mém sé gilp tinh dugc cac
bién dang xoay dy va xoay mom.

Binh thuong trong thi tm thu day tim xoay theo chiéu kim dong ho

nén cho gia tri am.

Mom tim xoay nguoc chiéu kim déng hd cho gia tri duong.

Basal Rotation R
. —Basal Rotation

— Apical Rotation
LV Torsion

L RG]

20
Counter- 8
clockwise
Rotation

-
o

-
=3

Clockwise
Rotation

Rotation (degree)
LV Torsion (degree)

& o o

-10

Hinh 2.13: Hinh bién dang xoay va xoan thdt trai trén VDV thé hinh H.N.H
A: M6 hinh bién dang xoay that trai [55] B: Hinh anh xoay that trdi VDV,
gia tri xoay that trai Twist 19°

Céc bién sé khao sat
a. Basal Rot: xoay day tim
b. Apex Rot: xoay mom tim

c. Twist: Apex Rot- Basal Rot
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- Téc dé xodn, théo xodn: twong tu danh gia cac bién dang xoay va xoén,
sau khi danh gia xong bién dang chu vi ddy tim va mém tim phan mém sé tu

tinh tdc do xoan va tdc do thao xoan.

base = Rate torsione (deg/s)

Peak Apical Systolic Rot. rate Peak LV Twist rate

Peak Basal Diastolic Rot. rate

Peak LV Untwisting rate

.., Peak Basal Systolic Rot. rate

Peak Apical Diastolic Rot. rate

Hinh 2.14: Téc dé xodn dwong mau trang. Pink truéc thoi diém van déng
mach chu dong la Twist rate (gia tri dwong), dinh sau khi van dong mach chu
dong la tam truong Untwist Rate (gia tri am) (GE Healthcare)

2.2.7. Nghién ctru doc

Céac VDV duoc lay s liéu 1an thi nhat cung lic vira két thic dai hoi thé duc
thé thao toan qudc (2018) nén hau hét cac déi twong duoc ché do tap luyén cao
trong qua trinh chuan bi va tham gia thi dau. S4 liéu lan 2 trén nhém cé biéu hién
hoi chiing tim van dong vién duoc thu thap sau 6 thang. Thoi diém nay cac VDV
da tro lai ché do luyén tap can ban (Low Intensity) [102] duéi 5 gio hang tuan va
tiép tuc di hoc van hoa (khdng tham gia giai dau no).

Cac s6 lidu nghién ciru dugc chling toi tién hanh nhu nghién ctu 1an 1 bao
gom kham 1am sang, do ECG, siéu 4m tim quy udc, siéu 4m tim danh dau mé.

Sau d6 chiing t6i so sanh mot s6 gia tri giira hai l1an nghién ctu.



58

2.3. PHUONG PHAP PHAN TICH, XU LY SO LIEU

= S§ liéu thu thap va nhap vao may tinh bang phan mém SPSS 20. S
liu duwoc xt ly bang phan mém thdng ké SPSS 20.0. Cac biéu d6 dugc vé bing
phan mém Microsoft Excel 2016.

=S4 ligu dinh tinh dwoc m6 ta bang tan sd va ty 18 phan tram. S liéu
dinh lugng dwgc md ta bang cac tham sé théng ké: trung binh (ky hiéu: X ), do
léch chuan (ky hiéu: SD), gia tri nho nhat, gia tri 16n nhat.

= Théng ké phan tich: sir dung cac kiém dinh thong ké va phan tich
tuong quan, hdi quy Véi gia tri p<0,05 1a c6 ¥ nghia thong ké, gom:

- Sosanh 2 gia tri trung binh: sir dung kiém dinh t hai mau doc lap trong
truong hop sé liéu dinh lugng ¢ phan bb chuan. Sir dung kiém dinh Mann-
Whitney trong truong hop sb liéu dinh lwong khéng ¢ phan bé chuan.

- So sénh trén 2 gia tri trung binh: sir dung phép phan tich phuong sai
ANOVA mot chiéu trong trudng hop s6 liéu dinh luong c6 phan bé chuan. St
dung kiém dinh Kruskal Wallis trong trudng hop s6 liéu dinh lugng khéng cé
phan bé chuan.

- So séanh 2 gia tri trung binh ghép cap: st dung kiém dinh dau va hang
Wilcoxon trong truong hop ¢ mau nho.

* Phan tich twong quan: st dung trong quan Spearman trong truong hop
c4c bién dinh luong phan tich khong c6 phan b chuan.

r (hoac rs) < 0: trong quan nghich

r (hoac rs) = 0: khong twong quan

r (hoac rs) > 0: twong quan thuan

0,1 < |r| (hoic |rs]) < 0,3: twong quan mirc do yéu
0,3 <|r| (hoac |rs|) < 0,5: trong quan murc do vira
Ir| > 0,5: twrong quan murc d6 manh

= Phan tich hdi quy da bién: md hinh hdi quy tuyén tinh da bién duogc st
dung dé tim céc bién sé vé siéu am danh du mé lién quan dén chirc ning tim
thu (EF Teicholz va EF Simpson).
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2.4. PAO PUC TRONG NGHIEN CUU

= Nghién ctu cua chang toi di duoc thdng qua hoi dong y duc cua
truong Pai Hoc Y Duoc Hué, co quan cong tac va nghién ciu 13 Bénh Vién Da
Khoa, S¢' Y Té, S¢ TDTT tinh Kién Giang, Ban Giam Hiéu Trudong Cao Pang
Y Té Kién Giang.

= Trudc khi tham gia vao nghién ciru cac dbi twong cac ddi twong nghién
ctru duoc giai thich cu thé vé muc dich nghién ctu va loi ich cua viéc tham gia
nghién ciru. Tt ca cac thong tin cua ddi twgng tham gia nghién ctu s& dugc
bao mat va chi nham phuc vu trong muc dinh nghién ctu.

= Nghién cau nay khong l1am anh hudng dén stc khoe, tinh than va kinh
té cua nguoi tham gia.

= Nghién ciu ndy géom cac bién phap khdng xam nhap trong tham do va
danh gia cac dbi tuong (hoi bénh str, kham 1am sang, do ECG va siéu m tim).

= Nghién ciru caa ching tdi mang lai nhiéu loi ich cho cac dbi tuong
tham gia nghién cau do do huyét 4p, ECG, siéu am tim trén may siéu am
chuyén tim mach Vivid T8 va sir dung phan mém phan tich tim mach
chuyén sau EchoPAC cua GE Healthcare Hoa Ky. Trong cac déi tuong
nhom ching, ching t6i da phat hién c6 2 ddi tuong bi thong lién nhi (loai
khoi nghién ctru).

= Chi phi nghién ctru do ngudi lam nghién ctu tu chi tra, nguoi tham gia
nghién ciru duoc hd tro hoan toan chi phi khi ty nguyén tham gia nghién cau.

= S liéu trong nghién cau gidp ching ti gop phan cung cap thng tin
Vvé siéu am tim quy udc cling nhu siéu 4m tim danh dau mé trén nguoi binh

thuong va trén VDV.



60

286 doi trgng
tham gia NC
/ B
P
156 VDBV [ 130 nhém chirng
/
/

AN
Chidu cao, CN, BSA, ECG
Sigu 4m: Tim quy udc, STE

loai 15 loai 36 ca

oai 15 ca .

do hinh bt
anh khéng

Hinh dnh phén tich dwge
dat

trén EchoPAC

So do 2.1. TOm tit so dé nghién creu
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Chuong 3
KET QUA NGHIEN CUU

3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
3.1.1. Mot s6 dic diém chung, nhan tric, 1am sang va dién tim

Bdng 3.1: Mét sé dic diém chung ciia mdu nghién cizu

VDbV Nhom chikng Tong
Pic diém chung D
(n=141) (n=94) (n=235)
Tudi | X +sp | 20,66 +3,56 | 20,87 + 3,63 20,74 + 3,58 0,843
Gioi Nam 111 | 78,7% | 69 | 73,4% | 180 | 76,6%
tinh 0,345
Nir 30 [213% | 25 | 26,6% | 55 23,4%
Can nang (kg) |62,46 +1292| 56,65+9,71 | 60,13 +12,06 |<0,001*
Chiéu cao (cm) [169,27 +8,50| 165,30 + 6,59 | 167,68 8,02 |<0,001*
Dién tich bé mat
i 1,71+0,20 | 1,62+0,14 1,67 +0,18 |<0,001*
co thé BSA (m2)
HA tam thu
106,39 £ 9,23|104,93 £ 6,491 | 105,80 £8,26 | 0,543*
(mmHg)
HA tam truwong
62,69 £ 5,49 | 60,90 + 5,66 61,97 £5,62 | 0,007*
(mmHg)

Ghi cha: *Kiém dinh Mann-Whitney
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Nhdn xét: Vé do tudi va gigi tinh trong nhém VDV va nhéom ching
khéng khac biét (p>0.05). Can ning, chiéu cao, dién tich da trong nhém
VDV khac biét nhdm chiing va su khac biét co ¥ nghia théng ké (p<0,001).
Huyét ap tdm treong ghi nhan c6 sy khac biét trong nhém VDV va nhéom
ching, tuy nhién gia tri nay déu nam trong gigi han binh thuwong.

Bdng 3.2: Phan nhém déi twong nghién ciru (n=235)

Phan nhém doi twong nghién ciu n %

Nhom van dong vién 141 60,0
Nhom 1 (ky nang) 35 14,9
Nhom 2 (stzc manh) 30 12,8
Nhom 3 (hdn hop) 42 17,9
Nhém 4 (sic bén) 34 14,5
Nhom chirng 94 40,0

Nhdn xét: Trong nhém van dong vién tham gia nghién ctu, cac doi
twong luyén tap véi cac mon thé thao khac nhau. C& mau trong tirng nhom

VDV déu >30



63

Bdng 3.3: Hdc diém nhip tim va dién tim trong mau nghién ciu

VbV Chirng Tong

Pic diém
A (n=141) (n=94) (n=235) P
can lam sang

SL | TL% | SL | TL% | SL | TL%

Pién | Binh thuong 78 | 553 | 79 | 84,0 | 157 | 66,8
N <0,001
tim | ECG /VDV 63 | 447 | 15 | 16,0 | 78 | 33,2
Nhip tim/phut 68,83 + 11,46 (81,83 + 13,30 |74,03 + 13,77
<0,001*

X +SD(Min - Max) | (47-100) | (60-117) | (47-117)

Ghi cha: *Kiém dinh Mann-Whitney

Nhdn xét: ECG bién doi kiéu ECG VDV duoc ghi nhan trong 44,7% (63)
truong hop VBV va 16,0% (15) nhom chtng. CO6 sy khéac biét ¢6 ¥ nghia vé
nhip tim va két qua dién tim gitra nhém VBV va nhom ching (p<0,001).

7,97%

25,40%
41,26%

15,87%

® Khtr cue sém Cham Xoang Day thét

Day that, Chdm xoang cham Xoang, Block AV [

Biéu do6 3.1: Céc dang bién doi ECG trén nhém VDV
Nhdn xét: ECG ¢6 63 trudng hop ¢ cac dang bién doi thuong gap trén
VDV phan I6n trong sé ndy ghi nhan nhip cham xoang (41,26%), day thét trai

va cham xoang (25,4%).
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3.2. HINH THAI VA CHU'C NANG THAT TRAI CUA VAN PONG VIEN
TREN SIEU AM PANH DAU MO CO TIM CO SO SANH VOI SIEU AM
TIM QUY UOC

3.2.1. Hinh thai va chirc niing thit trai trén nhom VDV qua cac phwong
phap siéu am

3.2.1.1. Pdc diém siéu am tim quy wéc trén nhém vin déng vién

Bdng 3.4: Pac diém siéu am tim nhém vdn dong vién trén M-Mode/2D (n=141)

Siéu am M-mode/2D X +SD
AO (mm) 25,54 + 3,10
LA (mm) 27,52 + 3,81
IVSd (mm) 8,89 + 1,73
IVSs (mm) 11,37 + 1,90
LVIDd (mm) 48,12 + 4,46
LVIDs (mm) 30,39 + 3,86
PWd (mm) 9,26 + 1,65
PWSs (mm) 12,34 + 1,76
EF (%) 66,02 + 6,03
EF Simpson (%) 61,13 + 4,37
FS (%) 36,58 +4,92
LVM (g) 190,82 + 56,07
LVMI (g/m2) 111,09 + 26,48
RWT 0,38 + 0,07

Nhdn xét: EF Simpson thét trai 1a 61,13 + 4,37(%); EF(Teicholz)66,02+6,03(%),
LVIDd = 48,12 + 4,46 (mm), LVMI = 111,09 + 26,48 (g/m2)
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Bdng 3.5: Ty ¢ phi dai that tréai ¢ cac nhém VDV (n=141)

Nhom vén déng vién (bién ddi cau tric-SAT)
Phi dai that tréai Ky ndng | sicmanh | hénhep | sicbén

SL | TL% | SL | TL% | SL | TL% |SL | TL%
Binh thwong 22 1629 | 4 | 133 |19 | 452 [11| 324
Tai cau tric dong 5 (143 | 4 | 133|000 | 1] 29
tam
Day dong tam 4 | 114 |14 | 467 | 7 | 16,7 | 7 | 206
Day léch tam 4 | 114 | 8 | 26,7 | 16 | 38,1 | 15| 44,1
Tong 35 | 100,0 | 30 | 100,0| 42 |100,0 | 34 | 100,0
Bién d6i ECG (hoat ,

Cé 34 truwong hop c6 HC tim VDV (24,11%) *
dong dién)

(*) Trén cuing mét vdn dgng vién phdi co biéu hién ECG theo bién doi trén VDV
(ESC 2018) va c6 thay déi hinh thai that tri trén siéu am, cho nén trén nhém
VDV ¢6 téng sé 34 trwong hop c6 biéu hién héi chitng tim VOV.

Nhdén xét: Trong nhom 1 ty Ié khong phi dai that trai 62,9%; nhdm 2 phi dai
dong tam chiém 46,7% va nhom 3 va nhom 4 ty 1 phi dai da phan Ia léch tam lan
luot 1a 38,1% va 44,1%.Két hop vai cac bién d6i ECG trén nhom VDV chiing toi
ghi nhan c6 34 truong hop (24,11%) ¢6 biéu hién hoi chimg tim VDV .

M Binh throng
M Tai cau tric dong tdm

M Day déng tim

M Day léch tAm

Biéu dé 3.2: Ty 1é thay déi cdu tric tim trén nhom VBV (n=141)
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Nhdn xét: c6 39,7% VDV khong co phi dai that tréi; 7,1% tai cdu trac dong
tam; 22,7% day ddng tam; 30,5% day léch tam.
Bdng 3.6: Pdc diém siéu am Doppler qui wéc/Doppler md (n=141)

Doppler qui wéc/ Doppler mo X +SD
E (m/s) 0,96 + 0,17
A(m/s) 0,51+ 0,10
E/A (sb) 1,91 + 0,37
DT (ms) 203,79 + 61,40
S’ L(m/s) 0,14 + 0,03
E’ L(m/s) 0,22 + 0,04
A’ L(m/s) 0,10 + 0,02
S’S (m/s) 0,13 +0,03
E’ S(m/s) 0,19 + 0,04
A’ S(m/s) 0,11 £ 0,03
E/E’ L (s0) 4,57 + 1,06
E/E’ S (s0) 5,19 + 1,28

Nhdn xét: Gia tri cac song Doppler xung song (E), (A), DT, E/A déu trong
giai han cho phép. Céac gia tri siéu &m Doppler md thanh bén (L) va vach (S)

déu trong gidi han binh thuong.
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3.2.1.2. Pdc diém siéu am ddanh didu mo co tim trén nhém vin déng vién
Bdng 3.7: Bién dang co tim theo chiéu doc (n=141) qua 3 mdt cat 2C, 3C,
AC, truc doc khdo sat that trai

Bién dang co tim X + 5D
theo chiéu doc that tréai -
GLS2C-epi (%) -17,88 + 3,52
GLS2C-Mid (%) -20,59 + 3,69
A GLS2C-Endo (%) -23,71 £ 3,96
2 buong
SR-S2C(1/s) -1,29 £ 0,30
SR-E2C(1/s) 1,98 £ 0,56
SR-A2C(1/s) 0,65 +0,21
GLS3C-epi (%) -18,13 + 3,66
GLS3C-Mid (%) -20,85 + 3,83
A GLS3C-Endo (%) -23,88 £4,18
3 buong
SR-S3C(1/s) -1,29 £ 0,29
SR-E3C(1/s) 1,94 + 0,56
SR-A3C(1/s) 0,66 + 0,25
GLS4C-epi (%) -17,60 + 3,54
GLS4C-Mid (%) -20,24 + 3,50
A GLS4C-Endo (%) -23,23 £ 3,79
4 buong
SR-S4C(1/s) -1,23£0,26
SR-E4AC(1/s) 1,99 + 0,56
SR-A4C(1/s) 0,65+0,17
GLS-avg (%) -20,55 + 2,80
2 LSR-Savg(1/s) -1,28 £ 0,24
Tong
LSR-Eavg(1/s) 1,97 +0,48
LSR-Aavg(1/s) 0,65+0,16
Nhdn xét

= Panh gid cac bién dang truc doc theo 3 mit cat (2C, 3C, 4C) theo ba
I6p thuong tdm mac (Epi), 16p gitra co tim (mid) va 16p ndi tdam mac (endo) ghi
nhan bién dang co tim 16p ndi tdm mac c6 gia tri cao nhat.

= Gi4 tri bién dang truc doc trung binh 12 tong tt ca cac bién dang that trai
theo truc doc trén nhom VDV GLSavg = -20,55 + 2,80%.
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ngang day tim, giita va mom tim (n=141)

Bién dang co tim that trai theo chu vi X +SD
GCS_Bepi (%) 112,01 +3,71
GCS_Bmid (%) 116,54 + 3,85
Bién dang chu vi | GCS_Bendo (%) -22,41 + 5,65
d4y tim CSR-BS(1/s) 11,18 + 0,46
CSR-BE(1/s) 1,58 + 0,39
CSR-BA(L/s) 0,53 % 0,22
GCS_Mepi (%) 213,19 + 3,90
y | GCS_Mmid (%) 219,69 + 3,97
Bién dang chuvi oo™ yendo (%) -28,47 + 5,58
mat cat giira tim
| CSR-MS(1/s) 11,26 + 0,34
ngang co nhu
CSR-ME(1/s) 1,68 % 0,32
CSR-MA(/s) 0,60 % 0,24
GCS_Aepi (%) 112,93 + 3,49
- | GCs_Amid (%) 119,64 + 3,84
Bién dang chuvi "=mamaendo (%) 229,30 + 5,09
mat cat ngang
e CSR-AS(1/s) 11,27 0,32
mom tim
CSR-AE(1/s) 1,67 +0,35
CSR-AA(L/s) 0,61 + 0,25
B GCS avg (%) 119,38 + 2,67
Bién dang rung I =op savg(1rs) 11,23 +0,33
binh theo chu vi CSRE U 1662030
thét tréi Eavg(lrs) 0=
CSR-Aavg(L/s) 0,60 + 0,26
Nhdn xét

= Gia tri trung binh bién dang chu vi GCS avg (%) = -19,38 + 2,67
= Tdc do bién dang chu vi séng S tam thu trung binh CSR-Savg (1/s)-
1,23 + 0,33; CSR-Eavg (1/s) =1,66 + 0,30; CSR-Aavg (1/s) = 0,60 + 0,26.
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Bdng 3.9: Cac bién dang theo truc ngan that trai theo 3 vi tri

day tim, gira va mom tim (n=141)

Bién dang co tim that trai theo truc ngin

(Radial strain) X £3D
GRS-B (%) 33,39 +£11,08
Bién dang theo truc ngan RSR-BS(1/s) 1,59 + 0,56
vung day tim that trai RSR-BE(1/s) -1,72 + 0,66
RSR-BA(L/s) -0,83 + 0,27
GRS-M (%) 40,79 + 10,21
Bién dang theo truc ngin RSR-MS(1/s) 1,719+0,47
vung giira tim that trai RSR-ME(1/s) -2,01 +£0,58
RSR-MA(1/s) -1,06 + 0,38
GRS-A (%) 39,37 £ 9,03
Bién dang theo truc ngan RSR-AS(1/s) 1,73+ 0,45
viing mém tim that trai RSR-AE(1/s) -1,95 + 0,59
RSR-AA(L/s) -1,01 +0,76
GRS avg (%) 37,84 + 8,09
CA4c bién dang theo truc ngan | RSR-Savg(1/s) 1,70 + 0,36
trung binh RSR-Eavg(1/s) -1,87 £ 0,38
RSR-Aavg(1/s) -0,95+0,24

Nhdn xét: Banh gi& bién dang theo truc ngan khao sat mit cit canh tc theo
3 vi tri ddy, giita, mom gia tri bién dang theo truc ngan trung binh 1a trung binh

tong cé4c bién dang GRS avg (VDV)= 37,84 + 8,09%.

Bdng 3.10: Cac bién dang xoay day tim,
va xoan that trai (n=141)

xoay mom tim

Bién dang xoay va xoan that trai X +SD
Xoay day tim (Basal Rot) (°) 4,77 £ 2,67
Xoay mém tim (Apex Rot) () 491 + 2,88
Xodn (Twist) (o) 9,85 + 3,83
Toc d6 xoin (Twist rate) (o/s) 60,17 + 25,47
Toc d6 thao xoan (Untwist rate) (o/s) -55,81 + 24,96




Nhdgn xét:
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e Xoay day tim nguoc chiéu kim dong hd cho gié trj am Basal Rot -4,77 +
2,67 (°); mém tim xoay cting chiéu kim dong hé Apex Rot = 4,91 + 2,88(-). Twist 12
tdng cua hai bién dang trén trung binh 13 9,85+3.83()
e Twist rate 12 toc do xoan (thi tdm thu) = 60,17 + 25,47 (/s); Untwist
rate 13 toc d6 thao xoan thi tim truong = -55,81 + 24,96(/s)
3.2.2. Hinh thai va chirc ning thit trai giira nhém chirng va nhém van

dong vién

3.2.2.1. Pdc diém tim trén siéu am tim quy woc giia nhom vdn dgng vién va

nhom charng

Bdng 3.11: Cac gia tri sieu &am M-mode, 2D khdo séat that trai
gitza nhom VDV va nhom chung

L VPV (n=141) | Ching (n=94)
Siéu am M-mode X +5D X +5D P
AO (mm) 25,54 + 3,10 25,17 + 3,23 0,289*
LA (mm) 27,52 + 3,81 2497 £2,89 | <0,001*
IVSd (mm) 8,89 +1,73 8,35+ 1,03 0,053*
IVSs (mm) 11,37 £1,90 10,93+ 1,16 0,052*
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 0,003*
PWs (mm) 12,34+ 1,76 11,95+1,14 0,184*
EF (%) 66,02 + 6,03 67,60+6,86 | 0,072**
EF Simpson (%) 61,13 + 4,37 61,15 + 4,63 0,894*
FS (%) 36,58 £ 4,92 37,83 £5,59 0,116*
LVM (g) 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 0,542*

Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai Mmau déc lap
Nhdn xét: cac gid tri LA, IVSd, LVIDd, LVIDs, PWd, LVM, LVMI, khac
biét c6 ¥ nghia théng ké gitta nhom VDV va nhém chung (p<0.05). EF
(Teicholz) va EF Simpson khong khac biét (p>0,05).
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Bdng 3.12: Cac gia tri trén siéu am Doppler qui woc giira

nhom VDV va nhom chung

Doonl ., VDV (n=141) Chwng (n=94)
oppler qui woc X +SD X +5D p
E (m/s) 0,96 + 0,17 0,86 £0,13 <0,001*
A (m/s) 0,51+0,10 0,53+£0,12 0,184*
E/A (sb) 1,91 +£0,37 1,66 + 0,36 <0,001**
DT (ms) 203,79 £ 61,40 189,40 + 50,05 | 0,060**

Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mdu déc ldap

Nhan xét: séng E va E/A co su khac biét co y nghia gitra nhdm chang va

nhom VDV (p <0,01).

Bdng 3.13: Cac giéa tri siéu am tim trén Doppler md

giita nhom VDV va nhom ching

Doppler mb VDV (n=141) Chitng (n=94) )
X +SD X +SD
S’ L(m/s) 0,14 + 0,03 0,13 + 0,04 0,670*
E’ L(m/s) 0,22 + 0,04 0,21 + 0,04 0,152*
A’ L(m/s) 0,10 £ 0,02 0,11 + 0,09 0,587*
S’S (m/s) 0,13 £ 0,03 0,12 + 0,03 0,715*
E’ S(m/s) 0,19 + 0,04 0,19 £ 0,03 0,224*
A’ S(m/s) 0,11 +0,03 0,10 £ 0,03 0,387*
E/E’ L (s0) 4,57 + 1,06 4,21 +0,99 0,003*
E/E’ S (s0) 5,19 + 1,28 481+114 0,019*

Ghi chl: * Kiém dinh Mann-Whitney
Nhan xét: cac gia tri siu @am Doppler mo khong co6 su khac biét gitra nhdm
VDV va nhom chang. Ty 1€ E/E’L va E/E’S ¢6 su khac biét (p <0,05).
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3.2.2.2. Pic diém trén siéu am ddnh diu mo giita nhém VPV va nhém chimg

Bdang 3.14: Cac gia tri bién dang co tim that trai theo chiéu doc trung binh

giita nhom VDV va nhom chung

Bién dang co tim that | ypV (n=141) | Chiing (n=94)

trai theo chiéu degc X +SD X +SD P
GLS-avg (%) -20,55 + 2,80 -20,77 £2,55 | 0,547**
LSR-Savg (1/s) -1,28 +0,24 1,26 £0,23 | 0,600*
LSR-Eavg (1/s) 1,97 +0,48 1,90 0,45 | 0,306**
LSR-Aavg (1/s) 0,65+ 0,16 0,65+0,18 |0,534*

Ghi ch: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mdu déc ldp

Nhdn xét: bién dang co tim that trai theo truc doc khéng c6 su khac biét

gitta nhom VDV va nhom ching.

Bdng 3.15: CAc gia tri bién dang co tim theo chu vi that tréi

giza nhém VBV va nhém chung

X _ VDV (n=141) Chirng (n=94)
Bien dang theo chu vi _ _ p
X +SD | X +SD

Ngang déy tim | GCS-B (%) | -17,05+3,81 |-18,25 + 359 | <0,05%*
Ngang conhi | GCS-M (%) | -20,44 +3,74 |-21,54 % 3,60 | <0,05%*
moém tim GCS-A (%) | -20,50+3,63 |-21,75+3,62 | <0,05**

GCS-avg (%) | -19,38 £ 2,67 |-2051 +2,59 | <0,05**
Bién dang cortim | CSR-Savg (1/s) | -1,23+033 | -1,16 +0,21 | >0,05%
theo chu vi thiit | CSR-Eavg (1/s) | 1,66+0,30 | 1,62+022 | >0,05*
ot frang bink Z?S'Aavg 060+0,26 | 0,63+016 | <0,05*

Ghi cha: * Kiém dinh Mann-Whitney; ** Kiém dinh t hai mdu déc ldap
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Nhdn xét: Bién dang chu vi day tim, ngang co nht va mém tim, bién dang

chu vi that tréi trung binh (GCS avg), CSR-Aavg c6 su khéc biét giira nhom
VDV va nhom chirng (P<0,05).

Bdng 3.16: CAc gia tri bién dang theo truc ngan that trai

giza nhom VDV va nhom chung

Bién dang thét trai VDV (n=141) %h:‘gzg
theo truc ngan X +SD % +SD P

Viing ddy tim | GRS-B (%) 33,39 +11,08| 38,47 +526 |<0,001*
\Vung giira tim ] N

that trai GRS-M (%) 40,79 £10,21| 46,41 £5,25 |<0,001
Vung mém A {0 N

tim that trai GRS-A (%) 39,37 +£9,03| 43,60+7,30 |<0,001
} GRS-avg (%) | 37,84 +8,09| 42,83 +3,78 |<0,001*
Cac bien dang [ psR-Savg (1/s) | 1,70+0,36 | 1,65+0,23 | >0,05*
theo truc ngan =

trungbinh | RSR-Eavg (Us) | -1,87£0,38 | -1,94+0,47 | 0,001
RSR-Aavg (1/s) | -0,95+0,24 | -0,99+0,17 | >0,05*

Ghi chi: * Kiém dinh Mann-Whitney
Nhdn xét: Céc bién dang theo truc ngén tai vi tri day, gitta va mom tim va

bién dang theo truc ngan trung binh (GRS-avg) that trai, RSR-Eavg c6 su khac
biét gitra nhém VDV va nhém chirng (p<0.001)
Bdng 3.17: Cac gia tri bién dang xoay day tim, xoay mém tim va xoan that

trai gica nhom VDV va nhom chirng

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

va xoin that trai X +SD X +SD P
Xoay day tim (Basal Rot) (°) 4,77 + 2,67 -5,39 + 3,17 >(,05*
Xoay mém tim (Apex Rot) () | 4,91 + 2,88 4,93 + 294 >0,05*
Xoan (Twist) () 9,85 + 3,83 10,36 +3,95 | >0,05*
Téc dd xoin (Twist rate) (o/s) | 60,17 +2547 | 71,80+30,37 | 0,008*
Téc d6 thao xoin (Untwist -55,81 +
rate) (-s) ( 24,96 -75,34 £ 32,72 | <0,001*

Ghi chi: * Kiém dinh Mann-Whitney
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Nhdn xét: Bién dang xoay day tim, xoay mom tim va bién dang xoin
khong cho thay c6 su khac biét gitta nhém VDV va nhém chieng (p>0,05). Téc

d6 xoan va toc do thao xoin khac biét c6 ¥ nghia thong ké (p<0.05).

3.2.3. Pic diém Iam sang va siéu am tim giira cac nhom van déng vién

Bdng 3.18: Pdc diém 1am sang cua cac nhém vdn déng vién

R: ool s % < | kj nang |sicc manh| hén hop | sicc bén
Tuol, gioi tinh va huyét ap (n=35) | (n=30) | (n=42) | (n=34) p
Tudi (X) 19,74 | 2367 | 2057 | 19,06 | <0001*
.y 25
G:lo(l O/t;;]h Nam 18(162) 29 (26,1) |39 35.1)| 5551 | <0 o1
N 17 (56.7)| 1(3.3) |3(10,0) |9 (30,0)
HA tam thu(mmHg) (X) | 103,57 | 114,50 | 106,31 | 102,24 | <0,001*
HA tam t 0
am rL(r;n)g (mmHg) | o> 63 | 6567 | 6183 | 6118 | 0018*

Ghi chu: * Kiém dinh Kruskal Wallis; ** Kiém dinh y2
Nhdn xét: Céc gia tri tudi, gi¢i, HA tam thu, HA tam truong c6 sy khac

biét gitra cac nhom VDV, tuy nhién céc chi s6 HA tim thu, tAm truong déu
trong gidi han binh thuong.
Bdng 3.19: Cac thong sé siéu dm tim quy wéc cua cdc nhém VOV

Siéu &m M-mode | kj nang | sitc manh | hén hop | sirc bén
(X) (n=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) 1143 | 1407 12,08 | 12,06 | <0,001*
EF (%) 6686 | 6557 | 66,07 | 6550 | >0,05%
EF Simpson (%) | 62,00 | 59,80 | 6133 | 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) 9254 | 12580 | 113,05 | 114,79 | <0,001%*
RWT 0,36 0,44 0,37 0,37 <0,001*

Ghi cht: * Kiém dinh Kruskal Wallis; ** Kiém dinh ANOVA 1 chiéu
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Nhdn xét: Két qua cho thdy AO, LA, IVSd, 1VSs, LVIDd, LVIDs,
PWd, PWs, LVM, LVMI, RWT déu khéc biét c6 y nghia théng ké giira cac
nhém VDV (p<0.05). Chuc nang tam thu EF Teicholz, EF Simpson, FS,
khong cho thay c6 sy khac biét c6 y nghia gitta cac nhom.
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Biéu do 3.3: Gia tri trung binh ddc diem tim duwong kinh that trai trén siéu am

M-mode/2D giita cac nhom VDV
Nhdn xét: Biéu d6 cho thay su khac biét va cac duong kinh cia nhi tréi,
do6ng mach chua va cac duong kinh caia budng tim gitta cac nhom VDV.
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Biéu do 3.4: Gia trj trung binh chic néing tdm thu EF Teicholz, EF Simpson,FS
trén siéu am M-mode giita cac nhéom VDV
Nhdn xét: biéu d6 ghi nhan gia tri trung binh EF (Teichholz), FS va EF
Simpson khdng c6 su chénh léch nhiéu gitta cac nhom VDV.
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Bdang 3.20: So sanh trung binh déic diém siéu am tim trén Doppler

qui woC Qiita cac nhom VOV

Doppler qui w6C | k§ niing |sitc manh | hon hgp | sirc bén
(X) (n=35) | (n=30) | (n=42) | (n=34) P
E (m/s) 1,02 0,87 0,97 0,94 0,002*
A (m/s) 0,52 0,51 0,53 0,47 | 0,047
E/A (Sﬁ) 1,99 1,76 1,87 2,02 0,013**
DT (ms) 178,69 214,43 202,10 222,32 0,022*

Ghi cht: * Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA mét chiéu
Nhdn xét: gia tri cac thong sé Doppler qui uéc c6 sy khac biét co ¥ nghia
gitra cac nhom VDV (p<0,05)

Bdng 3.21: Gia tri siéu am tim Doppler m0 giita cac nhém VDV

Doppler md k§ ning |sitc manh | hdn hgp | sic bén
(X) (n=35) | (n=30) | (n=42) | (n=34) i
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 4,31 4,61 >0,05*
E/E’ S (50) 5,53 5,40 4,92 5,01 >0,05*

Ghi chd: * Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA mét chiéu
Nhan xét: cac gia tri sieu am Doppler mo ghi nhan E’L, A’L, E’S ¢6 su
khéac nhau gitra cac nhoém VBV (P<0,05)



Bdng 3.22: Gia tr; trung binh bién dang co tim thdt trai
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theo chiéu doc giita cdc nhém VDV

Bien dang co tim | 454500 |sirc manh| hén hop | Stic bén )
theo chidu dec(X) | (N=35) | (n=30) | (n=42) | (n=34)
GLS-avg (%) 21,18 | -19,74 | -21,00 | -20,06 | >0,05**
LSR-Savg (1/s) 1,34 | -128 | -129 | -1,20 | 0,036
LSR-Eavg (1/s) 2,16 1,68 | 201 | 197 | 0,001**
LSR-Aavg (1/s) 0,63 071 | 066 | 061 | >0,05*

Ghi cht: * Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA mét chiéu

Nhdn xét: Gia tri bién dang theo truc doc trung binh (GLSavg) khong co su

khéc biét gitta cac nhém VDV (p>0,05). Tuy nhién cac gia tri tc do bién dang
truc doc trung binh tam thu (LSR-Savg) va toc d6 bién dang truc doc trung binh
dau tam truong (LSR-Eavg) khac nhau c¢6 ¥ nghia thong ké (p<0,05)
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-20

-30

Nhom1l Nhom?2 Nhom3  Nhom 4

Biéu do 3.5: Bién dang truc doc trung binh toan bé (GLSavg)

Ching

gira cac nhom VDV va nhom chirng
Nhdn xét: Biéu d6 Box plot biéu thi cac gia tri trung binh GLS-avg giira
khac nhém VDV khong cho thay sy khac biét co y nghia (p>0,05)
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Bdng 3.23: Gia tri trung binh bién dang theo chu vi that tréai
gizra cAc nhom vdn dong vién

Bién dang that trai |45 pang swe |, = hop |sikc bén
i _ manh -
theo chu vi(X) (n=35) | 1230) | (0=42) | (n=34)

Ngang day tim | GCS-B | -17,56 | -14,26 | -18,01 | -17,80 | <0,001*

Y

Ngang co nhu GCS-M | -21,30 | -18,46 | -20,50 | -21,24 | 0,007**
Mém tim GCS-A | -20,91 | -19,22 | -21,35 | -20,56 | >0,05**

Biéndang | GCSavg | -19,89 | -17,39 | -1998 | -19,87 | <0,001**

Trung binh | CSR-Savg| -1,15 | -1,40 | -1,12 | -1,32 | <0,001*

theochuvi |CSR-Eavg| 1,74 | 156 | 1,55 | 1,79 | <0,001*
thattrai  csR.Aavg| 056 | 0,67 | 059 | 061 | 0,003*

Ghi chd:* Kiém dinh Kruskal Wallis;** Kiém dinh ANOVA mét chiéu
Nhdn xét: C4c gia tri siéu am danh gia bién dang chu vi ving day, giira
that trai va cac gia tri trung binh (GCS avg) cua bién dang chu vi that trai déu

cho thay c6 sy khac nhau gitra cac nhdom VDV (p<0.05)
-10

-20

-30
Nhom1 Nhom2 Nhom3  Nhom 4 Chung

Biéu dé 3.6: Bi¢n dang trung binh theo chu vi toan bg thdt trai
(GCS avq) o cdac nhom VDV va nhém chung
Nhdn xét: biéu d6 Box plot cho thay c6 sy khac nhau vé gia tri trung binh
cua bién dang chu vi gita cac nhom VDV (p<0,05)
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Bdng 3.24: Gia tri trung binh bién dang theo truc ngan thdt trai
gizra cAc nhom vdn dong vién

Bién dang co tim thélt trai Vcﬁ néng \sikc manh | hén hop |sivc bén 0
theo truc ngan(X) (n=35) | (n=30) | (n=42) |(n=34)

vung day tim | GRS-B | 38,82 | 2517 | 36,35 | 31,40 | <0,001*

vung gitratim | GRS-M | 4495 | 36,48 40,84 | 40,25 | 0,005*

vung mom tim | GRS-A | 41,82 | 36,54 39,23 | 39,53 | >0,05*

Céc bién GRSavg | 4191 | 32,56 38,92 | 36,98 | <0,001*

dangtheo | RSR-Savg | 1,69 | 1,90 158 | 1,69 | <0,001*

truc ngin | RSR-Eavg | -1,93 | -1,94 -1,76 | -1,90 | 0,021*

trung binh | RSR-Aavg | -0,97 -1,02 -0,92 -0,92 | >0,05*

Ghi cht: * Kiém dinh Kruskal Wallis

Nhén xét: Bién dang theo truc ngan that trai ving day, giira tim, bién dang
truc ngdn trung binh thét trdi (GRS avg), toc d6 bién dang tam thu, toc do bién
dang trung binh du tAm truong déu khac nhau gitra cac nhom VDV ¢6 ¥ nghia

thong keé.
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Biéu dé 3.7: Gia tri bién dang theo truc ngan that trai trung binh
(GRSavg) giira cac nhom VDV va nhém chung
Nhdn xét: biéu ¢6 Box plot so sanh trung binh bién dang theo truc ngéin
that trai ghi nhan cd sy khac nhau giira cac nhém VDV.
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Bdng 3.25: Gié tr; trung binh bién dang xoay ddy, xoay mom tim va

xodn thdt tri giia cdc nhém VOV

Bién dang Xxoay va k}"f n{{ng stre manh h6n hg’p swre bén

xoin that trai(X) | (n=35) | (n=30) | (n=42) | (n=34) P
Xoay day tim ] ] ] ] «
(Batel Rot) & 5 52 3.00 524 417 | 0,039
Xoay mém tim

> *

Aoex Rot) () 5 52 480 473 458 0.05
Xodn (Twist) (°) 11.26 889 1018 | 883 | 0,049*
Tocdoxoan (TWISt | o) o5 | 6egg | 6429 | 4821 | 0015+
rate) (o/s)
Tocdgthaoxoan | o /o | 5993 | 5426 | 5076 | >005*
(Ultwist rate) (o/s)

Ghi chi: * Kiém d@inh Kruskal Wallis;** Kiém d@inh ANOVA mgét chiéu

Nhdn xét: Gia tri trung binh cac bién dang xoay mom tim, téc do thao xoan
khong co6 su khéc biét giita cac nhom. Bién dang xoay day tim, téc d6 thao xoan
(Twist rate) c6 su khac biét gitra cac nhom VDV (p <0,05).
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Nhom 1
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Chirng

Biéu do 3.8: So sanh bién dang xodn (Twist) gizza cac

nhom vdn déng vién va nhom cheng

Nhdn xét: Biéu d6 Box plot cho thay gia tri trung binh bién dang xoan that
trai co su khac biét gitta cac nhom VDV (p<0,05)



81

Bdng 3.26: Gia trj tong hop céc trung binh bién dang co tim that tréai

gizra cAc nhom vdn dong vién

o k§ ning | sttc manh | hdn hop strc 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| -20,06 + 2,53 | >0,05**
GCSavg |-19,89+1,77|-17,39+3,11 |-19,98 + 1,77 -19,87 + 3,15 | <0,001**
GRSavg [41,91+4,20|32,56+11,99| 38,92+4,55 | 36,98 +7,88 | <0,001*
Twist |11,26+4,08| 889+277 |10,18+415| 8,83+ 3,60 0,049*
p(a) _
GLS-avg p(1) (2) = 0,029
p(a) _
GCS-avg p(1) (2) <0,001 p(2) (3) <0,001 p(2) (4) =0,002
p(b) | p(1)(2) <0,001 p(1) (3) <0,001 p(1) (4) = 0,010 p(2) (3) <0,001
GRS-avg | p(2) (4) =0,018
p (b) _ _
Twist | P() (2) =0,015p(2) (4) = 0,015

Nhgn xét: GLSevg khong cé su khac biét gitra cac nhom (p>0,05).
GCSevg, GRSevg, Twist, cd su khac biét c6 y nghia gitra cac nhom (p<0,05).
Khi danh gia su khac biét gitta cac nhdm theo ting cap ciing ghi nhan co su
khac biét cuaa mot sé thong sb.

3.3. XAC PINH SU TUONG QUAN GIUA MQT SO THONG SO SIEU
AM PANH DAU MO CO TIM VOI SIEU AM TIM QUY UOC TRONG
MAU NGHIEN CUU
3.3.1. Méi twong quan giira chirc niing tAm thu (EF Teichohlz, EF Simpson)
V6i CAc gia tri trén siéu Am danh dau mo tam thu trong miu nghién ciu
Bdng 3.27: Moi twong quan giita chirc nang tam thu EF(Teicholz) va
mot so théng so siéu amddanh dau mo tam thu.

Siéu 4m danh ddu md | Hé s6 twong quan (r) p*
GLSavg -0,234 <0,001
LSR-Savg -0,313 <0,001
GCSavg -0,296 <0,001
CSR-Savg -0,130 0,046
GRSavg 0,034 0,606
RSR-Savg 0,017 0,799

Ghi chu: * Twong quan Spearman

Nhdn xét: ghi nhan c6 su trong quan nghich chiéu gitta EF Teichohlz va
cac gia tri GLS avg (p < 0,001), LSR-Savg (p < 0,001), GCSavg (p < 0,001),
CSR-Savg (p = 0,046).
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Biéu dé 3.9: Twong quan giira chire ndng tam thu EF Teicholz
va bién dang co tim theo chiéu doc GLSavg
Nhdn xét: cd su twong quan nghich giira EF Teichohlz va bién dang co tim
that trai trung binh theo truc doc (GLSavg)
Bdang 3.28: Moi twong quan giira chite nang tam thu EF Simpson

Va mét so gia tri siéu dm danh ddu mo co tim

Siéu Am danh dau mo Hé s6 twong quan (r) p*
GLS-avg -0,210 0,001
LSR-Savg -0,288 <0,001
GCS-avg -0,266 <0,001
CSR-Savg -0,082 0,208
GRS-avg 0,033 0,611
RSR-Savg 0,011 0,869

Ghi chu: * Twong quan Spearman
Nhdn xét: C6 sy twong quan EF Simpson va cac gia tri bién dang co tim

that trai GLS-avg, LSR-Savg, GCS avg ¢ y nghia thong ké.
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Biéu dé 3.10: Twong quan giira chitc nang tam thu EF Simpson
va bién dang co tim theo chiéu doc (GLSavg), va LSR-Savg

LSR-Sevg

Nhdn xét: c6 mdi twong quan nghich chiéu EF Simpson véi cac gia tri

GLS-avg va LSR-Savg
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Biéu dé 3.11: Khdo sét su fuong quan giva EF Simpson va GLSavg
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Nhdn xét: Giita nhom VDV va nhom ching déu cd su tuong quan gitra

GLSevg va EF Simpson.
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3.3.2. Su twong quan giira CAc gié tri siéu Am qui woec danh gia chirc nang
tam trwong va cac gia tri danh gia chirc ndng tim truwong qua siéu am danh
ddu mé trong mau nghién cieu

Bdng 3.29: Pdnh gid twong quan giira cac thdng sé ddnh gid chirc ndng tim

tricong giira SIeU &m tim qui wéc va siéu am tim danh dau mo

Ma tran LSR- | LSR- | CSR- | CSR- | RSR- | RSR- | Untwist
twong quan | Eavg | Aavg | Eavg | Aavg | Eavg | Aavg rate

£ r 0,277| -0,101, 0,004| -0,161| 0,003| 0,018 -0,006

p* | <0,001] 0,123} 0,950, 0,013, 0,963| 0,786 0,930

A r 0,041 0,199, -0,084| -0,125| -0,010| -0,047| -0,195

p* 0,527 0,002, 0,200 0,056 0,878 0,469 0,003

— r 0,309| -0,023, 0,054| -0,085| -0,008, -0,066| 0,107

p* |<0,001] 0,721, 0,406 0,194 0,904, 0,312] 0,101

AL r 0,078/ 0,166, 0,058 0,012| -0,034| -0,176| -0,015

p* 0,232 0,011, 0,372 0,849 0,600, 0,007 0,817

S r 0,273| -0,072, 0,079| -0,017| -0,025| -0,134| 0,038

p* |<0,001] 0,271 0,230 0,798 0,700, 0,040 0,566

A’S r 0,083 0,145 0,018 0,003] 0,002, -0,170| -0,049

p* 0,206/ 0,027, 0,787 0,968 0,977, 0,009| 0,456

Ghi chu: * Twong quan Spearman

Nhdn xét: cd su twong quan c6 y nghia gitta CAC gia tri siéu am tim danh
Doppler qui udc va siéu am tim danh dau mo:

= E ValLSR- Aavg (p<0,001), EvaCSR A-avg (p =0,013)

= AvaLSR-Aavg (p =0,002), A va Untwist rate (p = 0,003)

= E’L va LSR-Eavg (p <0,001)

= A’L va LSR-Aavg (p = 0,011), A’L va RSR-Aavg (p=0,007)

= E’Sva LSR-Eavg (p<0,001), E’S va RSR-Aavg (p=0,040)

= A’SvalLSR-Aavg (p =0,027), A’S va RSR-Aavg (p=0,009)
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3.4. KET QUA THAY POI VE HINH THAI VA CHUC NANG THAT
TRAI QUA CAC PHUONG PHAP SIEU AM TREN POI TUQNG CO
HOI CHUNG TIM VAN PONG VIEN SAU 6 THANG GIAM CUONG
PO LUYEN TAP
Bdang 3.30: Gid tr; nhip tim, huyét &p
& nhém 28 VBV lic danh gid lan dau va sau 6 thang (n=28)

Pic diém lam sang, | Panh gia 1an dau | Sau 6 thang
can lam sang X +SD X +SD p*
Nhip tim/phut 61,57 + 9,48 63,79+1251 | >0,05
HA tdm thu (mmHg) 106,32 + 8,72 107,07 + 8,29 >0,05

HA tim trwong (mmHg) 62,61 + 5,66 64,00 + 4,88 >0,05

Ghi cha: * Kiém dinh ddu va hang Wilcoxon
Nhgn xét: Gia tri HA tam thu, tdm truong va nhip tim khac biét khong co

y nghia véi p>0,05.

® Binh thudng
® Bat thuong tim VBV

Biéu do 3.12: Ddc diém dién tim VPV sau 6 thang (n=28)
Nhdn xét: 17,9% sé ca theo ddi (5 truong hop), c6 ECG binh thuong tré
vé binh thuong déu thay dbi tir dang nhip cham xoang vé ECG nhip xoang

binh thuong.
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3.4.1. So sanh dic diém tim trén siéu Am M-mode, 2D, Doppler qui wéc,
Doppler mé ¢ nhém van dgng vién trwéc va sau 6 thang
Bdng 3.31: Pdc diém tim trén siéu &m M-mode/2D

& nhdm 28 VDV hic siéu am lan ddu va sau 6 thang (n=28)

Panh gia 1an dau | Sau 6 thang
Siéu am M-mode/2D o o 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/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 cha: * Kiém dinh ddu va hang Wilcoxon

Nhdn xét: Céc gia tri vé hinh thai 1VSd, LVEDd, PWd, LVM, LVMI va
EF Simpson ¢6 su khac biét c6 ¥ nghia thong ké sau 6 thang theo dbi. EF
Teicholz khéng ghi nhan su khac biét (p>0,05)
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Bdng 3.32: Ddc diém tim trén Doppler qui wéc va Doppler md & nhém VOV

lGc siéu &m lan dau va sau 6 thang (n=28)

Doppler qui wéc/ | DAnh gid lin dau |  Sau 6 thang -
Doppler mo X +SD X +SD
E 0,92 £0,17 0,97 £0,13 0,002
A 0,50 £ 0,10 0,57 £ 0,08 <0,001
E/A (sb) 1,88 + 0,34 1,75+ 0,25 0,036
DT (ms) 210,43 + 62,38 214,96 + 58,36 >0,05
S’L 0,14 + 0,03 0,14 + 0,03 >0,05
E’L 0,22 + 0,04 0,22 +0,03 >0,05
AL 0,11 £0,02 0,10 + 0,02 >0,05
S’S 0,13 0,03 0,12 +0,02 >0,05
E’S 0,20 + 0,04 0,20 + 0,03 >0,05
A’S 0,11 £0,02 0,11 +0,02 >0,05
E/E’ L (s0) 4,45 + 1,44 4,54 + 0,86 0,045
E/E’ S (s0) 4,90 +1,51 5,12 + 1,01 0,010

Ghi cha: * Kiém dinh ddu va hang Wilcoxon

Nhan xét: Cac gia tri siu am Doppler quy udce ghi nhan co sy khac biét
cac giatri E, A, ty 18 E/A c6 ¥ nghia thong ké. Cac gia tri siéu &m Doppler mo
khong c6 su khac biét giita hai thoi diém nghién ctu, tuy nhién gia tri E/E’L va
E/E’S khac biét c¢6 ¥ nghia thong ké (p<0,05)
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vién truwéc va sau 6 thang

Bdang 3.33: Cac gia tri bién dang co tim theo chiéu doc

¢ nhém ldc siéu am lan dau va sau 6 thang (n=28)

Téc d¢ bién dang co | Panh gia lan diu Sau 6 thang .
tim theo chiéu doc X +SD X +SD P
GLS avg -21,09 + 2,98 -20,80 £ 2,73 >0,05
LSR-Savg -1,32+£0,29 -1,30 £ 0,25 >0,05
LSR-Eavg 2,06 £ 0,48 1,99 + 0,38 >0,05
LSR-Aavg 0,65+ 0,22 0,70+0,14 0,007

Ghi cha: * Kiém dinh ddu va hang Wilcoxon

Nhdn xét: khéng c6 su khac biét vé bién dang truc doc that trai. Ghi nhan

c6 su khéc biét LSR-Aavg gitta hai thoi diém nghién ctu (p=0.007)

Bdng 3.34: So sanh trung binh bién dang theo chu vi that tréai

& nhém VDV l0c siéu am ldn ddu va sau 6 thang (n=28)

Bién dang theo | Panh gia lan dau Sau 6 thang .
chu vi thit tréi X +SD X+ 5D P
GCS-avg -19,48 £ 3,53 -19,41 £ 2,89 >0,05
CSR-Savg -1,21+0,33 -1,19+0,32 >0,05
CSR-Eavg 1,63 +0,36 1,66 £ 0,33 >0,05
CSR-Aavg 0,52 +£0,17 0,60 £0,11 <0,001

Ghi cha: * Kiém dinh ddu va hang Wilcoxon

Nhdn xét: C6 su khéc biét gitra CSR-Aavg gitta hai thoi diém. Khong co

su khac biét GCS-avg hai thoi diém nghién ciu (p<0,05)
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Bdng 3.35: C4c bién dang theo truc ngan ¢ nhém VPV

lGc siéu &m lan dau va sau 6 thang (n=28)

Bién dang theo | P#nh gi4 lan dau Sau 6 thang "
tryc ngén X +SD X +SD

GRS-avg 37,82 +10,38 37,82 + 6,98 >0,05

RSR-Savg 1,74 £ 0,45 1,70+ 0,41 >0,05

RSR-Eavg -1,85+ 0,54 -1,90 £ 0,51 >0,05

RSR-Aavg -0,96 £ 0,29 -0,93+£0,14 >0,05

Ghi cha: * Kiém dinh ddu va hang Wilcoxon
Nhdn xét: Khong cé su khéc biét cac gia tri bién dang theo truc ngan gitra

2 thoi diém nghién ctu (p>0,05)

80
60 .
40
B GLSavg
B GLSavg sau 6 thang
20 B GCS-avg
GCS-avg sau 6 thang
m GRS-avg
m GRS-avg sau 6 thang
0
I = 21
-40

Biéu do 3.13: Gia trj c&c bién dang co tim trén siéu am danh dau md ¢ nhom
VDV luc siéu am ldn dau va sau 6 thang
Nhdn xét: biéu d6 box plot biéu thi gi4 tri trung binh cac bién dang GLS,
GCR, GRS giira hai thoi diém nghién ctu khong ghi nhan sy khac biét.
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Bdang 3.36: Gié tr; cac bién dang xoay va xodn thdt trai

& nhém VDV 10c siéu am ldn ddu va sau 6 thang (n=28)

Bién dang xoay va Panh gia lAn dau| Sau6 thang .

x04n thét trai X +SD X +SD P
Xoay day tim (Basal Rot) -5,056+2,71 -6,41 £ 2,55 <0,001
Xoay mém tim (Apex Rot) 5,03 = 3,60 7,27 + 3,75 <0,001
Xo&n (Twist) 10,17 + 4,42 13,73+4,89 | <0,001
Toc dd xoan (Twist rate) 62,09+3156 | 62,08+2819 | >0,05
Toc dd thao xoin

’ -56,34 + 30,43 | -70,81 +£38,64 | <0,001

(Untwist rate)

Ghi cha: * Kiém dinh ddu va hang Wilcoxon

Nhdn xét: Céc bién dang xoay day tim, xoay mom tim, xoin that trai va

tbc do thao xoan khéc biét co ¥ nghia giira hai thoi diém nghién ciu (p<0,05)
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Biéu dé 3.14: Bién dang xoay ddy, mém tim va xodn that trai ¢ nhém VPV

lGc siéu am lan dau va sau 6 thang (n=28)

Nhdn xét: biéu do biéu thj trung binh gia tri cac bién dang xoay day tim,

x0ay mom tim va bién dang xoan cho thay su khac biét co y nghia giira hai thoi

diém nghién ctu.




91

Chuong 4
BAN LUAN

4.1. MOQT SO PAC PIEM CHUNG CUA MAU NGHIEN CUU
4.1.1. Pic diém vé nhan tric chung ciia nhém nghién ciru

Chdng t6i tién hanh nghién ciu trén 235 doi twong khoe manh bao gom
141 VBV va 94 ngudi binh thudng. Trong nhom VDV, cac d6i twong tham gia
cac mon ky niang (nhom 1) 35 VDV, sttc manh (nhom 2) 30 VDV, hon hop
(nhom 3) 42 VBV va mon sic bén (nhom 4) 34 VDV,

Tudi trung binh chung cua mau nghién ciu 1a 20,74 + 3,58, trong nhom
VDV 20,66 + 3,56 va trong nhém chang 12 20,87 + 3,63 tudi. Theo két qua nay
cho thay khong c6 su khac biét vé do tudi gitta 2 nhém VDV va nhém ching
(p>0,05). So véi cac nghién ciu khac, d6 tudi trong nhém nghién ctu ching
t6i cao hon trong nghién ctru cua tac gia Nguyén Thi Thay Hang (18,58 +1,54
nhom VDV va 18,61 + 1,36 tudi nhém ching) [6], nhung nhé hon so vai nghién
ctu cua Moro [79] khi t&c gia nghién ctiutrén cac nhom VBV (trung binh nhém
chtng 30; nhém VDV bong da 22 tudi, dién kinh 43 tudi, xe dap 26 tudi). Trong
nghién ctru Casseli trén cac VDV tham du Olympic [31] ciing c6 két qua do
tuéi VDV cao hon nghién ctu caa ching tdi 1a d6 tudi trung binh nhém VDV
la 25+5 va nhom ching 1a 28+6. Tuy nhién khi so sanh do tudi giira cac nhom
VDV trong mau thi trong nghién ctiu ching tdi cho thay c6 su khéc biét giira cac
nhom (p <0.001) nguyén nhan do trong mau nghién ciru ching toi cac VDV cac
mon thé hinh thuong tap luyén khi tudi trén 18 con cac nhém VDV khac tap
s6m hon tir cac truong nang khiéu.

So sénh vé gidi tinh trong nghién ciu chiing tdi cho thay khéng c6 su khac
biét gitta 2 nhom VDV va nhom chang (p>0,05). Két qua ndy ciing gidng nghién
ctu ctia Nguyén Thi Thay Hang [4]. Trong nghién ctu cua Casseli khi tac gia
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thuc hién 2 nghién ctu V& chic ning tim truong [78] va nghién ciu vé siéu am
danh dau mé co tim trén VDV Olympic [31] ciing c6 két qua tuong tr. Tuy nhién,
nghién cau cta ching toi khi so sanh trong timg nhom VDV thi su khac biét vé
gi6i 1a kha r3. Cac VDV nhom 2 (nhém cic mon si¢ manh) da phan 1a nam giéi,
do phan 16n cac VDV mén thé hinh déu 1a nam gidi.

V& can ning, chiéu cao, chi s6 khi co thé (BMI) va dién tich da (BSA)
két qua trong nghién cau cta ching t6i cho thay c6 su khac biét c6 ¥ nghia
théng ké gitra nhém chimg va nhom VDV (p<0.01). Cac gia tri ndy cao hon
trong nhém VDV 1a do cac ddi twong VDV 1a nhiing ddi tuong ning khiéu
tham gia c4&c mon bong va thé hinh nén c6 chiéu cao va can nang tét hon cac
d6i twong trong nhdm chang. Két qua nay ciing giong nghién ciu cia Moro va
cong su [79] khi tién hanh nghién ctru trén cac dbi twong VBV bong da, dién
kinh va xe dap. Nghién ciru cua Casseli thuc hién trén cac VDV thudc doi tuyén
qudc gia Italy tham gia thi ddu & Olympic London 2012 ciing cho thay c6 su
khac biét kha rd vé chiéu cao, can ning va dién tich da giita nhom VDV véi
nhém chang [31].

4.1.2. C4c dau hiéu qua thim kham: huyét 4p tdm thu, huyét ap tam
trwong, tin so tim

Trong nghién ciu ching tdi ghi nhan khong cé su khéac biét vé huyét ap
tam thu gitta nhém VDV va nhom chang. Huyét p tam thu trung binh trong
nhom VDV 1a 106,9+9,23 mmHg, 104,93+6,49 mmHg (chung), két qua nay
tuong tu nhu nghién ctu cua tac gia khac khi nghién cau trén d6i tuong VBV
nhu cua Nguyén Thi Thay Hang [4], Moro [79], Simsek [113] va Casseli [31].
Tuy nhién gié tri huyét ap tam truong trong nghién cttu ching t6i c6 su khéc
biét gitta nhém VDV va nhom ching, nhung cac gia tri déu nam trong gidi han
binh thuong. Diéu ndy c6 thé giai thich c6 thé do sy thich nghi trén hé tim mach

khéac nhau gitra cac VDV ¢6 cac hinh thic tap luyén khac nhau.
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V& tan s tim c6 su khéc biét co ¥ nghia thong ké gitra hai nhoém (p<0.001),
81,83+£13.3 (nhip/phat) & nhédm chung so véi 68,83+11,46 (nhip/phut) nhém
VDV. Sy bién doi nhip tim cham trén VDV 1a do thich (ng vai qué trinh van
dong thuong xuyén va kéo dai. Trong nghién cuu cta Moro nhip tim trong
nhom VDV dién kinh chi (55,3+9.8) nhip/phtt so véi (68,4+9,31) trong nhém
chung. Két qua nay ciing gidng nghién ciru cua Casseli [31] thuc hién trén cac
VDV thanh tich cao tham gia Olympic & ¢a 4 nhom d6i tugng VBV ¢6 cac hinh
thic van dong k§ nang, sac manh, hdn hop va siic bén déu cho thay nhip tim
c6 tan sb thap trong nhom VBV. Van dé nay ciing duoc ghi nhan qua nghién
ctru caa Nguyén Thi Thuy Hang [4] va nhiéu tac gia khac [27].

4.1.3. Cac dau hiéu ECG

Trong nghién ctiu cua ching tdi, ECG c6 dau hiéu biéu hién kiéu bién ddi
ECG thuong gap trén VDV [110] dugc ghi nhan trong 63 truong hop VDV,
chiém ty 18 44,7%, va trong nhém ching ciing c6 15 truong hop ¢ bat thuong
nay chiém ty 1¢ 16%. Trong nghién ciu ndy chang t6i chi ghi nhan nhitng doi
tugng ¢6 ECG c6 cac biéu hién kiéu ECG VDV theo khuyén céo cua ESC vé
phan tich ECG trén VBV niam 2018 [47]. Céc truong hop ECG bat thuong kiéu
khong thuong gap (bénh ly) theo khuyén céo, trong nghién ctru cua ching toi
khong ghi nhan treong hop nao.

Céc bién doi dién tam do trén VDV 14 nhiing bién dbi sinh Iy gidp thich nghi
vé hé théng than kinh tu dong cua tim trong qué trinh tap luyén, giam phan xa giao
cam va ting cac phan xa ddi giao cam, hon nita qua trinh tap luyén 1am thay doi cAu
tr(c tim, biéu hién tang dién thé trén ECG la do sy bién doi vé cau trdc tim. Trong
bao cao cua Pellicia [97], Dores [46] va cong su ghi nhan, cac dang bién d6i ECG
thuong gip trén VDV ghi nhan trong khoang gan 80% truong hop trong khi bat
thuong khong thudng gap chi thiy trong 5% truong hop. Trong nghién cau tac gia
Nguyén Thi Thdy Hang [4] ghi nhan trong nhém VDV, ty Ié nhip cham xoang
chiém 44,67%, trong nhom chimg nhip cham chiém ty 1¢ 3,3% va chi ¢6 1 truong
hop c6 Block nhi that d6 I type 1 trong nhém VDV.
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4.2. HINH THAI VA CHU'C 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 d6i vé hinh thai that trai trén nhém véan déng vién

Sy thay d6i cAu tric tim do van dong da duoc Henschen nhan biét gan mot
thé ky nay. Su thay d6i nay ngay nay da dugc chiang minh qua tién bo cua
nganh hinh anh hoc tim mach, tor X quang, siéu am M-mode, siéu am 2D
Doppler, Doppler md va ngay nay la ki thuat siéu am tim danh dau mé, CT tim
mach va MRI tim mach. K§ thuat siéu am tim ddnh ddu mo ngay nay la mot k§
thuat co rat nhiéu vu diém khong xam 1an, khéng phu thudc goc va cé thé gilp
danh gia chirc ning co tim theo ving hay toan bo, phat hién sém cac bat thuong
bénh ly tim mach [39], va la cong cu giup danh gia “khoang xam” trong bién
d6i cau trac tim trén VDV [23].

Trong nghién ctru cta chiing toi siéu am tim duoc thyc hién trén nhiéu
nhém ddi tuong VDV két qua cho thay cac chi sé: LA, IVSd, LVIDd, PWd,
IVSs, LVIDs, PWs, EF, FS, LVM, LVMI déu nam trong khoang gia tri binh
thuwong hay gidi han trén caa bién doi cau trac tim trén VDV. Céc gia tri
IVSd=8,890+1,73mm; LVIDd=48,12+4,46mm; PWd=9,26+1,65mm:;
LVM=190,82+£56,07mm; LVMI=111,09 £ 26,48 (g/m2). Tuy nhién khi so
sanh cé4c gia tri nay vai nhom ching thi cho thay két qua c6 su khéc biét
rd. Két qua nay ciing gan giong két qua nghién ciru cua Nguyén Thi Thay
Hang [4] 1a c4c gia tri siéu am tim M-mode/2D trén VDV déu dao dong
trong gidi han chua vuot “khoang xam”. Gia tri LVMI trén VDV trong
nghién cau ching toi ciing c6 két qua gan giéng nhu nghién ctru cia Santos
Moro [79] khi tac gia nghién ctu trén cac nhom VDV bong da, dién kinh
va xe dap. Nghién ctru ctia Maron so sanh trén 1000 VDV va nhom nguoi
binh thuong cho thay trong nhém VBV ting d6 day thanh that trai va ting
thé tich cudi tAm truong so vai nhom ching [72]
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CAac bién doi cau truc tim thay doi phu thudc vao nhiéu yéu té trong do
yéu t6 hinh thirc tap luyén anh huong rat nhiéu dén tai cau trdc tim. Van dé
nay dugc Morganroth va cong su néu ra vao nam 1976 theo d6 cac VbV
tham gia cac mdn thé thao sitc manh tim sé& tai cau trdc that trai day dong
tam, trén cdc VDV tham gia cac mon thé thao sirc bén tai cau tric that trai
day léch tam [96].

Trong nghién ctu cua ching téi nhdm co hinh thic van dong cac mon thé
thao k¥ nang (skill) da phan kich thudc tim binh thudng ¢ ty 1 62,9%. Trong
nhém véan dong cac mén sic manh day dong tam that trai chiém ty 1& 46,7%.
Trong nhdém c6 hinh thirc van dong hon hop ty 1¢ day léch tam 1a 38,1% va day
déng tam 1a 16,7%. O nhém c6 hinh thirc van déng stc bén ty & day Iéch tam
12 44,1% (bdng 3.5). Két qua nay ciing twong tu nhu nghién ctiru caa Moro [79].
Trong nghién cau ciia D’ Andrea ciing cho thay ting d6 day thanh that tréi trong
nhom van dong sitc manh nhiéu hon so véi nhém van dong stc bén [36]. Ghi
nhan nhiing thay d6i vé chi khéi lugng co tim ciing ting & nhom VBV so véi
nhom chung trong nghién ctu caa A. Santoro (2014) [107] khi so sanh gitra
nhém chiing véi cac nhom VDV stiic manh va suc bén. Trong nghién ctu caa
. Szauder [120] khi so sanh 3 nhom: nhom VDV dién kinh, thé hinh va nhém
chtng ciing cho két qua tuong tu. Mot nghién ctu khac cua caa S. Moro [79]
cling cho két qua tuong tu.

4.2.2. Panh gia chirc ning that trai trén van déng vién

s Ddnh gia chirc nang tim truwong

Trén VDV thuong ghi nhan nhip cham do phan xa di giao cam, chirc
nang tdm truong thét trai dugc ghi nhan tir binh thudng dén trén muac binh
thuong. Khi c6 bat thuong chirc nang tim truong trong truong hop day that trai
trén VDV 1a mot trong nhitng yéu té nghi dén bénh 1y co tim. Hau hét cac gia
tri danh gia chirc nang tam truong danh gia bang siéu &m Doppler xung va siéu
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am Doppler Mo trén cac ddi tugng VDV trong nghién ctru chung t6i déu trong
gidi han binh thuong hay nam ¢ gigi han trén cia murc binh thuong. Cac gié tri
E (0,96+0,17m/s), song A (0,51+0,1m/s), E/A (1,91+0,37). C4c gia tri siéu am
Doppler md ¢ vach lién that (E’S, A’S) va thanh bén (E’L, A’L) ¢éu nam trong
gidi han binh thuong. Ty s6 E/E’ cua vach lién that va thanh bén lan luot 13
(4,6+1,12) va (5,19+1,28) va cac gia tri nay déu nam trong gigi han binh
thuong. Két qua nay ciing giong két qua nghién cau cia Nguyén Thi Thiy
Hang [4], Moro [79] va Demirelli [43].

Trong nghién cau lon cua tac gia S. Caselli thuc hién nghién ctu trén
1,145 VDV tham du Olympic vai muc tiéu so sanh chirc nang tim truong trén
d6i twong VDV so véi nhom khéng tap luyén. Két qua 1a tang ty 16 E/A va kéo
dai thoi gian DT trong nhém VDV so véi nhém ching, cac két qua Doppler
van téc giam hon so voi nhdm chimg nhung ty 18 E/e” van khéng khéc biét. Két
qua nghién ctru gidp cho ra gia tri binh thuong chirc nang tam treong tham khao
trén VDV [30]

% Ddnh gid chirc nang tim thu trén siéu am tim qui woc

Céc gia tri danh gia chirc nang tim thu thét trai qua siéu 4m tim quy wéc trén
nhém VDV trong nghién ciu ciia chling tdi cho thay cac gia tri déu nam trong
khoang binh thuong. Gia tri Ian luot 1a EF (Teicholz) 66,0246,03 (%): FS
36,58+4,92 (%); EF Simpson 61,13+4,37 (%). Céac nghién ciu trén VDV déu cho
thay gié tri duong kinh cac budng tim trén VDV c6 thé khac nhau nhung chirc ning
tam thu that trai déu cho thay trong gidi han binh thuong[17],[23], [102].

4.2.3. Panh gia cac gia tri siéu Am tim danh ddu mé trén nhém VDV

Siéu am danh dau mo ngay nay duoc @ng dung nhiéu trong 1am sang tim
mach, hién nay Hiép hoi siéu &m tim Hoa Ky va Hoi hinh anh hoc Chéau Au
da dua vao khao sat thuong qui trong danh gia chiic nang tim [67]. Ky thuat
nay gilp khao sat cac bién dang theo ving co tim co ngan, day I1én va dai ra
Clia co tim cung cap cac thdng tin vé bién dang co tim theo ving va chirc ning

co tim toan bd. C4c bién dang co tim c6 thé duoc danh gia theo truc doc, theo
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chu vi, theo truc ngan chuyén dong cua that trai ciing nhu danh gia bién dang
Xoay va xoan that trai. Bién dang toan bé that trai theo truc doc (GLS) 1a mot
théng sé duoc nghién ciu nhiéu nhat trén 1am sang va tim VDV va hién tai
n6 duoc xem nhu 13 thong sé danh gia chirc nang tdm thu tét hon LVEF gitp
danh gia cac bat thuong chic ning tdm thu khi EF ma van con trong gigi han
binh thuong [67].

Trong nghién ctiu caa chiing t6i danh gia bién dang tam thu that trai duoc
thuc hién mot cach can than. Khao sat GLS ¢ mit cit 2,3,4 buong va khao sat ba
16p ciu tric co tim 14 ndi mac, 16p gitra va I6p thuong tam mac. Gia tri GLSavg
4 trung binh tdng cta céc bién dang theo truc doc & 3 mit cit trén. Gia trj bién
dang truc doc that trai trung binh (GLSavg) trén ddi twong VBV trong nghién
ciu cua chung toi la -20,59+2,74%. Gia tri cia GLS trén VDV qua céac nghién
ctu cho két qua rat khac nhau, c6 nghién ctiu cho két qua GLS cao hon so voi
nhém chang va cé nghién ctu cho két qua 1a khong thay doi va co nghién cau
GLS thap hon so véi nhém chiing [53]. Cac nghién ctu tong hop cho dén hién
tai gia tri GLSavg binh thuong 12 -16% dén -22%, khi gia tri ndy am it hon -15%
nén nghi dén bénh ly [54], [96]. Trong cac nghién ciru ndi bat gan nhat khao sat
gid tri GLS trén VDV la cac nghién cuu cua Caselli va cs (2014)[31] (VBV
Olympic, n=200) gia tri GLS -18,1+2,2(%); Cappelli va cs (VDV sttc bén, n=50)
GLS -18,4+3,0(%)[27]

Cac bién dang theo chu vi (GCS) va bién dang theo truc ngan (GRS) trén
VDV cho dén hién nay, it dugc nghién ciru hon do nhitng han ché vé mit k§
thuat ciing nhu céc gié tri chua dugc chuan hoéa va khuyén cdo dé sir dung rong
rai trén 1am sang. Trong nghién ctru chang toi gia tri nay trén VDBV GCS avg -
19,42+ 2,59 %, GRS avg 37,85+9,09 %. Gia tri cac bién dang chu vi va bién
dang theo truc ngan thay doi rat nhiéu tly theo nghién ctiu, may siéu am, ciing

nhu phan mém duogc sur dung [25].
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Bdng 4.1. So sanh cac gié tri GLS, GCS, GRS qua cac nghién ciu trén VDV [25]

Nghién ciu VbV GLS % GCS% GRS%
Santoro (2012) | Xe dap -16,5+1,7 -14,6£3,0 khong
Szauder (2015) | Thé hinh -23,3+2,1 -22,4+4 3 44,1+4 5
Stefani (2008) | Bong dé4 -18,6+3,3 ) )

Donal (2011) Xe dap -17,0+1,3 -17,4+3,3 38,7+7,8
Galderisi (2010) | Pua thuyén |-22,2+2,7 -17,7+£2,5 47,6+19
Chung téi VDV chung | -20,55+2,8% |-19,38+ 2,67 | 37,84+8,09

Bién dang xoay that trai trén d6i twong VDV ciing d3 duoc nghién ctu
nhung dén thoi diém hién tai s6 luong nghién ctu trén 14m sang va trén VDV
chua nhiéu va cac gia tri cua cac thong sé nay trén VDV c6 nhiéu thay doi khac
nhau. Két qua xoay day tim, xoay mom tim va xoan that trai trong nghién ctu
cua chling tdi giong nghién ctiu ciia Santoro, trong nghién ciu cia M. Galderisi
(2010) gi4 tri xodn that trai 12 9,2+20 [54]

Bdng 4.2. So sanh cac gia tri bién dang xodn gizza cac nghién ciru

Santoro (2014) | Vitarelli (2013) Ching
[107] [125]

VbV Boi 16i Maraton VDV chung
Basal Rot (0) -5,9+3,4 -7,7+2,2 -4,3+2,27
Apex Rot (0) 6,1+3,4 14,2+4,3 4,9+2,89
Twist (0) 9,0+3,8 21,5452 9,79+3,81
Twist rate(0/s) 60,11+25,84
Untwist rate(0/s) -94,2+29 -55,62+24,78
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4.2.3. Hinh thai, chitc niing thit trai gitta nhém chieng va nhém van déng
vién, gitra cac nhom van dong vién

4.2.3.1. Hinh thai tim trén siéu @am M-mode va 2D gi#a nhom vdn déng vién
va nhom charng, giiga cac nhom vdn dgng vién

Trong nghién cuu ching tdi ghi nhan céc gia tri nhu LA, IVSd, LVIDd,
LVIDs, PWd, LVM, LVMI déu c6 su khéc biét c6 ¥ nghia thong ké giira nhém
VDV chung va nhoém ching (p<0.05). Két qua nay ciing giéng véi nghién ctu
cua Nguyén Thi Thady Hang [4] va Moro [79]. Gi4 tri cac duong kinh nay
trong nghién cau cua chang toi tuy c6 su khac biét véi nhom chang nhung
déu trong gidi han cho phép (chua dat gia tri khoang xam). 1VSd trung binh
trén VDV trong nghién ctu ching t6i la 8,9£1,73mm (6-14,4mm) va
LVIDd=48,48+4,48mm (38-60mm). Do vay trong mau nghién ciru chung trén
nhom VDV déu chua ghi nhan trudng hop nao khuyén céo cé yéu té nguy co
phai ngung tap luyén.

Khi so sanh gitta cac nhém VDV trong nghién ciu cho thy céc gia tri
kich thuéc gbe dong mach chu (AO), nhi trai (LA), IVSd, IVSs, LVIDd,
LVIDs, PWd, PWs, LVM, LVMI, RWT c0 su khac nhau gitta cac nhom VBV
c6 hinh thirc van dong khac nhau nhu VDV cac mén ki ning, sirc manh, hon
hop va mén stc bén (p<0.001). AO trung binh cao nhat ghi nhan & VBV nhom
2 (sic manh). Nhi trai, that trai dan nhiéu nhat dugc ghi nhan ¢ cac VDV nhom
3 (hdn hop).

Vé hinh thai tim, ty I¢ day dong tam that trai chiém 43,3% trong nhom 2
(VDV cac mén stc manh), trong khi d6 VDV cac mén hdn hop va stc bén co ty
& day léch tdm cao lan luot o ty 16 12 42,9% va 44,1%. Ty Ié day that trai thap o
cac VDV thuoc nhom 1 (nhdm k¥ nang), nhom nay cé ty 1é cau tric tim binh
thuong 1a 62,9% két qua nay ciing phil hop véi cac bién doi hinh thai tim trén
VDV do anh huong ciia mén thé thao tap luyén. Theo EACVI/ EAPAC sy thich
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nghi caa tim mot phan phan thudc vao hinh thie va cudng d6 van dong [96]. Phan
I6n cac mdn thé thao duge dic trung bang nhiéu hinh thirc van dong khéc nhau ca
sic manh (power) va van dong stc bén (endurance) vi thé phan chia cac mén thé
thao theo hai hinh thiic sic manh va sic bén trén VDV khong con phu hop nira,
khuyén cao EACVI/EAPC (2018) dua ra 4 hinh thirc van dong chinh dya vao cac
dic diém sinh ly caa cac hinh thic van dong: cac mdn stc bén (endurance), mon
sac manh (power), mon ki nang (skill) va méon hon hop (mixed) [96]. Hinh thuc
van dong sé gay anh huong 1én tai ciu trlic cua hé tim mach thong qua co ché vé
huyét dong. Cac VBV cac mon thé thao sic bén tim s& dap tng bang cach ting
cung luong tim bang, ting nhip tim, ting thé tich nhat bop va giam sac can mach
m&u ngoai bién dan dén qué tai thé tich. Nguoc lai nhom VDV thién vé van dong
sic manh, cung luong tim khong thay doi hay tang nhe, nhung khang luc mach
Mau Ngoai bién tang gay ting huyét 4p va hau tai that tréi [56]. Cac VDV cac mdn
thé thao strc bén tai cau tric that trai dién hinh 13 ting do 16n caa budng tim va do
day thanh that trai két qua Ia tai cAu trlc that trai léch tim, trong khi nhém VDV
tham gia cac mdn thé thao nghién vé stiic manh tai cau tric ting d6 day caa thanh
tim va tang nhe duong kinh budng tim tao nén phi dai dong tam. Trong nghién
ctu cta Pluim [104] va cong su dd minh chiing cho viéc tai cau tric nay. Tuy
nhién trong nghién ctru caa Utomi va cong su cho thay khdng ghi nhan hién tuong
tai cau tric dong tAm trén nhom VDV véan dong siac manh chi ghi nhan dan nhe
that trai va day thanh that trai nhu cac nhom VDV stc bén [123] vi thé ting d6
day cua thanh tim chi 1a mot ddc diém ciia tim VDV. Tuy nhién muic d6 day thanh
co tim that trai thuong thi khéng qua nhiéu (hiém khi gia tri IVSd>15mm) va con
nam trong giéi han binh thuong. Trong mot nghién cau cua Pelliccia va cong
su[101] thuc hién trén 947 VDV thanh tich cao ghi nhan, day thanh that trai trén
13mm chi gap trén 1,7% truong hop VDV. Nghién ciru cua Sharma va cong su
trén 720 VDV thanh tich cao cho thdy c6 0,4% s6 VDV c6 do day thanh that tréi
trén 12mm [111].
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Nhitng dong thuan hién tai[96] xac dinh gigi han trén caa thich nghi sinh
Iy trén tim 1a duong kinh cudi tAm truong that trai nho hon 65mm va do day
véach lién that tam truong <14 mm mit dd 2% nhitng VDV ¢ cuong do tap
luyén cao d6 day vach lién that c6 thé dat 13-15mm. Trong maét sé tinh hudng
VDV tap luyén cac mon thé thao sicc manh thanh co tim day nam trong “ving
xam” trong nghién ctru cia chung toi co6 truong hop 1VSd= 14,4mm.

C6 nhitng dau hiéu goi Yy gilp phan biét phi dai sinh 1y hay phi dai bénh ly
trén VDV khi cac gia trj duong kinh do day thanh tim ndm trong “khoang xam”
Bdng 4.3: Chan dodn phan biét “khodng xdm” ciia phi dai that tréi trén
vdn dong vién (13-16mm) [96]

Bénh CTPD Céac gia tri Tim VDV
+ Tién st gia dinh dot tir/co BCTPD -
+ Bat thuong ECG (ST/T dao, rong, Q sau) -
+ LVd binh thuong/ LVd<54mm
+ Hinh dang that trai bat thuong va/hoic phi dai -

that trai khong dong bo

+ Tac nghén buong téng that trai -

+ Bat thuong chutic nang thu gian/ d6 day (e’vach -
<8cm/s va/hoac E/A<])

+ Hinh anh tai cdu trac nhi trai khong twong xiing -

Vi tai cAu trac that trai.

+ LGE (+)/ MRI ;

+ Khéng thay doi ¢o day thanh tim khi ngiing -
luyén tap
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Trong nghién ctiu cta chung toi da phan day that trai dong tim duoc ghi
nhan trong nhém 2 (nhém VBV thé hinh) va tri s6 IVSd <15mm, cac d6i tuong
nay c6 hinh anh day that trai dong nhat va chirc nang tim truong that trai déu
binh thuong. Nhitng ddi tuong day that trai va c6 biéu hién cua hoi ching tim
VDV duoc chlng toi theo ddi siéu &m tim bang nhiéu phuong phap khac nhau
va ECG sau 6 thang c6 giam cuong do van dong.

Mot bién d6i vé hinh thai khéc 1a su gidn budng tim tréi trén cac dbi tuong
VDV cac mon thé thao stc bén. Budng kinh that trai trai trong nghién ctu cua
ching t6i lan luot 13, LVIDd=48,12+4,46 mm (38-60 mm), C4c gia tri nay van
trong gidi han cho phép chua vuot ngudng “grayzone”. Trén cac nhom VDV
suc bén ghi nhan c6 sy tai cau trdc that trai va ca phai la tat yéu do that phai
vira 1a bon chtra va phai tong mau mot lugng tuong duong véi that trai. Ca hai
that phai tang cuong co bop nham dam bao chirc nang tam thu tbng mot thé tich
I6n méu ra ngoai bién do vay that trai va that phai déu gidin trén cac dbi tuong
VDV luyén tap cac mon thé thao sic bén [108].

Trong mét nghién ctru cua Pellicia c6 khoang 10% VDV thanh tich cao
& cac mon thé thao suc bén c6 duong kinh that trai cudi tim truong>60 mm,
trong mot sb truong hop EF ¢6 thé giam nhe 49-54% trong trueong hop nay
vai tro siéu am tim danh dau mé cé thé gilp phan biét duoc hinh thai bénh
co tim gidn n& hay tim VDV[84].Trong truong hop dan that phai va hinh anh
siéu &m va ECG goi y dén bénh ARVC khong duoc ghi nhan trong nghién
ctru cua chung toi.

Kich thudc nhi trai trong nghién ctru cua ching toi co sy khac biét gitra nhom
VDV va nhém ching 27,52+3,81 mm (VDV) so voi 24,97+£2,98 mm (chung) gia
tri (p<0,001) két qua nay ciing twong tu cac nghién ctru khac trén VBV nhu
Nguyén Thi Thay Hang [4], Moro [79], Santoro [107]. Tai cAu trc nhi trai 1 tat
yéu trén VDV. Tang cudng do tap luyén s& dan dén tang thé tich nhat bop va s&
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dan tGi ti cau tric cua cac budng tim, bao gébm ca nhi trai va nhi phai. Tai cau
trac nhi trai trén VBV 12 qua trinh thich nghi sinh 1y vai tap luyén. Chi sb thé tich
nhi trai ¢ van dong vién thuong cao hon c6 y nghia so véi nhdm ching. Lon nhi
trai ciing dugc ghi nhan qua nghién ciru doan hé cua Pelliccia trén VDV va nghién
ctru nay ciing cho thay bién d6i cau tric caa hai buong that chiu anh hudng cua
hinh thirc van dong [96]. Pelliccia va cong su nghién ciru cho danh gia duong kinh
nhi trai trén VDV va cho thay gia tri LA>40mm chiém 18% trudng hop va 16n
hon 45mm khoang 2% trén VDV [100]. Trong nghién ctru ctia chdng tdi ciing
nghi nhan sy khac biét c6 ¥ nghia thong ké duong Kinh nhi trai gitta nhom VDV
va nhom chiing cling nhu gitra cac nhém VDV,

Puong kinh dong mach cha trong nghién ctu ching t6i cho thay khong
O su khac biét c6 y nghia gitta nhom VDV va nhém ching (25,51+3,13 mm)
so vai (25,18+3,32 mm), khi so sanh gitra cac nhdm VDBV thi gia tri nay khac
biét c6 y nghia théng ké. Tuy nhién duong kinh goc DM chi khong vuot qué
gidi han cho phép. Tai ciu tric dong mach chu gap trén ca nhém VDV sic
manh va stc bén ciing duoc ghi nhan do ting nhe thé tich nhat bop va van téc
qua dong mach chu ciing nhu huyét ap tam thu [37], [98], [123].
4.2.3.2. Chire néng that trai gisa nhom vdn dgng vién va nhom chang, gida
cac nhom védn dong vién

% Chibc néing tam thu: trong nghién ctu cia ching toi cac thong s6 danh
gia chirc ning tAm thu hai that déu trong giGi han binh thuong, EF Teicholz, phan
suit co rat (FS) va EF Simpson déu cho thay khdng c6 su khac biét giira nhém
VDV va nhom chang (p>0.05). Khi so sénh giita cac nhém VDV ciing cho thay
khong co su khac biét vé EF Teicholz, EF Simpson, va FS. Két qua nay ciing
tuong tu nhu nghién ciu cia tac gia Nguyén Thi Thay Hang [4]. Trong nghién
ctu ciia Moro [79] thuc hién trén nhiéu nhém VDV déu khdng cho thay su khac
biét vé gia tri EF Teicholz, EF Simpson khi so sanh giita cac nhém VDV bong
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d4, dién kinh va xe dap. Nghién cau caa Caselli 2015 [31] thuc hién trén 4 nhém
VDV thanh tich cao tham gia thi ddu Olympic ciing nghi nhan diéu tuong tr 12
khong co sy khac biét EF gitta 4 nhom VDV k¥ ning, sac manh, hon hop va sic
bén. Trong 2 nghién ctu phan tich 16n ciing cho thdy diéu nay I1a khdng co su
kh&c biét chirc nang tam thu (EF) gitta nhom chimg va nhom VDV [104], [123].
Trong khuyén céo cia EACVI/EAPC ghi nhan két qua tir nhiéu nghién ctu phan
tich gop trén nhiéu nhom VDV déu cho thay két qua phan suit tong mau déu
khong thay doi trén nhiéu d6i tugng VBV khi so sanh véi nhém ching. Néu
phan suat tong mau dudi 50% trén d6i twong VDV nén kham 1am sang can than
nham loai trir bénh ly [96].

% Chitc ndng tdm truong that tréi: chic nang tim truong that trai hau
hét 1a binh thuong hay trén gisi han binh thuong & VBV do cac dbi tuong nay
tham gia tap luyén thuong xuyén s& gilp ting dang ké mic do chun gian that
trai (compliance) so va&i ngudi binh thuong [22]. Trén cac VDV luyén tap
thuong xuyén s& c6 dau hiéu ting d6 day that trai giai doan som biéu hién bang
tang bién do song E va giam bién do song A [35]. Chirc nang tam truong dugc
xem la tot nhat trén nhom cac VDV suc bén do hiéu qua caa qué trinh tap luyén
cho phép qua trinh thu gian that trai tot nhat trong IGc nhip tim dat nguéng cao
diéu nay cho phép bao ton dugc thé tich nhat bop. Chic nang tam truong that
trai 1a mot yéu té vo cling quan trong trong viéc gop phan phan biét tai cau tric
tim sinh ly hay bénh Iy trén VDV [36]. Cac gia tri danh gia chirc nang tam
treong c6 thé 14 mot phuwong cach duy nhat trén siéu am c6 thé gitp phan biét
duogc binh thuong va bénh 1y khi duoc danh gia qua siéu am Doppler mo trong
cac truong hop bénh co tim phi dai c6 két qua xét nghiém gen duong tinh doc
lap vai biéu hién kiéu hinh [80].

Trong nghién ciu cia ching t6i cac thong sé danh gia chirc ning tim
truong tht trai & 2 nhém VDV va nhom chimg déu trong gigi han binh thudng.

Van toc song E cao hon trong nhom VBV so véi nhém chang, ¢6 su khéc biét
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c6 ¥ nghia thong ké gitra van téc song E va ty 1é E/A giita nhém VBV va nhom
ching (p<0.001). Tuy nhién khdng co6 su khac biét cac gia tri siu am Doppler
M0 gitra nhom VDV va nhoém ching. Khi so sanh ty 1€ E/E’ bén va E/E’ vach
gitta nhom VPV va nhom chimg déu cho thdy khac biét c6 y nghia théng ké
(p<0.05). Céc gia tri trung binh E/E’Lva E/E’S trén nhém VDV lan luot 1a
4,57+1,06 va 5,19+1,28 va déu nam trong giéi han chirc ning tim truong that
trai binh thuong, khdng c6 bat thuong vé d6 day that trai tim truong. Theo kétqua
nghién ctiu rat co gia tri caa S. Caselli va cong su [30] khi danh gia chirc ning
tam truong that trai trén 1.154 van dong vién tham du Olympic ¢ d6 tudi tir 19-
35 va 154 nguoi binh thudng c6 do tudi tir 20-40 ghi nhan ty 1& E/A trung binh
trén nhom VDV 1a 1,93+0,5 so vai nhom chang 1,63+0,35 ¢ nhdom binh thuong,
khéc biét co ¥ nghia thong ké voi p<0.01 va tuwong tu ty 18 E/E’ cling khac biét
c6 y nghia gitta nhom VDV va nhém ching p<0.01.

Khi so sanh gitra cac nhém VDV véi nhau trong nghién ciru ctia ching toi
ghi nhan cac gia tri siéu 4m qua Doppler xung nhu: E, A, E/A, DT déu khac
nhau c6 y nghia gitra cac nhom VDV (bang 3.20).C4c gié tri trén Doppler mo
ghi nhan E’L, A’L, E’S ¢6 su khac biét co y nghia théng ké giita cac nhom
VDV cho thay c6 su khac biét vé chirc ning tAm truong giita cic nhém VDV.
Tuy nhién tat ca c&c gia tri nay déu nam trong gigi han binh thuong va khéng
c6 bat thuong chic nang tim truong. Nguyén nhan sy khéac biét nay cé thé do
su khac biét vé nhip tim, vé ciu trdc cua tim do anh hudng cua cac hinh thuc
tap luyén khac nhau. Két qua nay ciing co thé do cac ddi twong nghién cau la
cac VDV nén déu c6 chirc nang tim tét. Hién tuong nay ciing duoc ghi nhan
qua nghién cttu cua Moro [79] khi t&c gia so sanh chirc nang tam truong trén
nhém chang va 3 nhom VDV 1a bong da, dién kinh va xe dap. Nghién ctu coa
Demirelli [43] va cong su ciing cho két qua twong tu khi so sénh giita nhém

chay Marathon, dau vat va nhom chang. Chiic niang tdm truong trong nhom
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VDV binh thuong hay “trén mirc binh thuong” cling phu hop véi cac nghién
ctru trude day. Do vay nhiing bién doi sinh 1y vé hinh thai tim trén VDV khong
anh huong dén chirc ning tim truong that trai.
4.2.3.3. C4c gid tri siéu @m ddanh ddu mo trén nhém vdn dgng vién, nhom
chieng, gida cac nhém véin dong vién

% Gia tri bién dang truc dec (GLS)

Gia tri bién dang truc doc trong nghién ciru chung t6i dugc danh gia qua
ba mit cat: truc doc 2 budng (2C), 3 budng (3C), 4 budng (4C) trong mdi mit
cit chung toi danh gia bién dang co tim theo ba 16p: noi mac (Endo), giira
(Midwall) va I6p ngoai mac (Epi). Giatri nay trén VDV trong nghién ctru ching
toi (bang 4.4)

Bdng 4.4: TOm tat cac gia tri siéu dm danh ddu md theo truc doc

khdo sat theo 16p co tim that trdi trén VDV

2C 3C 4C
GLS-Epi (%) 17,88 £ 3,52 -18,13 +3,66 -17,60+3,54
GLS-Mid (%) -20,59+3,69 -20,85+8,83 -20,24+35
GLS-Endo (%) | -23,71%3,96 -23,88+4,18 -23,23+3,97
GLS-avg (%) -20,55+2,8

Ngay nay co rat nhiéu nghién ciru vé ung dung siéu am tim danh dau md va
g dung caa no trong 1am sang. Gia tri tng dung cua siéu 4m tim danh dau mo
la c6 thé danh bat thuong chirc ning co tim giai doan sém, dic biét trong cac
truong hop bénh Iy tim mach gay ting nguy co bénh suat va tir suat da duoc bao
cao va dac biét 1a trong cac trrong hop nay danh gia chirc nang tim qua siéu am
tim qui wéc van trong giéi han binh thuong [42]. Siéu 4m tim danh dau md khdng
duoc sir dung thuong qui trong danh gia tim van dong vién nhung né ¢o thé hitu
ich trong nhitng tinh hubng dac biét gitp xac dinh su thich nghi sinh ly cua tim
trén VDV nhu gidp danh gia cac bat thuong “khoang xam” [23].
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Bién dang thit tréi theo truc doc ngay nay 1a mot théng sé 1am sang duoc
nghién ctu nhiéu nhat [96]. Trong nghién cau cua ching toi gia tri GLS avg
trong nhdm chung cé gid tri la -20,77+2,55(%) so vai gia tri GLS avg nhdm
VDV 14 -20,55+2,8(%). Két qua nay cho thay céc gia tri nay déu nam trong gidi
han binh thudng so vai két qua cac nghién ctru duoc tong hop trong cac khuyén
cao cua EACVI/EAPC (2018) [96] va khuyén cao caa Hiép hoi Siéu am tim
Hoa Ky vé phdi cac phuong tién hinh anh hoc tim mach trong chan doan danh
gia tim trén VDV nam 2020 [23].

Trong nghién cttu EACVI NORRE [118], nghién ctiu trén 549 ddi tuong
nguoi binh thudng trén may siéu &m Phillips 1E33 nhan thay gia tri binh thuong
GLS trung binh ctia nam giai trong nghién ctru trén la -16,7% va -17,8% & nt.
Trong mot nghién ctru phan tich danh gia gia tri binh thuong cua GLS tac gia
Yingchoncharoen cho thay gia tri GLS dao dong tir -15,9 dén -22,1% [130].
Gié tri binh thuong trong dan sé ching theo nhiéu nghién ciru dao dong tir -16
dén -22% va gia tri trung binh 1a -20% [96]. Gia tri nay ciing tuong tu trén
nhom VDV, khi gia tri nay <15% thi nén nghi ngo nhom bénh co tim dac biét
trong trudng hop di kém véi cac bat thuong 1am sang va can 1am sang khac.
Trong nghién ctru cua tac gia Nguyén Thi Diém cho thay GLSavg giam rd trén
bénh nhan tang huyét ap [2].

Khi so sanh gia tri trung binh ctia siéu 4&m danh dau md khao sét bién dang
co tim thét trai theo truc doc gitta cac nhom VBV chiing t6i ghi nhan: khdng
c6 su khac biét vé gia tri GLSavg giira cac nhém VDV va nhém chung
(p>0,05). Két qua tuong tu dugc ghi nhan ¢ céc gié tri vé tc d6 bién dang tam
thu (LSR-Savg), toc do bién dang dau tim truong (LSR-Eavg) va toc do bién
dang cudi tam truong LSR-Aavg khong c6 su khac biét giita nhom VDV va
nhom ching. Khi so sanh gitra cac nhom VDV thi ghi nhan khéng cé su khac
biét cac gia tri GLS-avg va LSR-Aavg, nhung cac gia tri LSR-Savg va LSR-
Eavg khac biét c6 ¥ nghia théng ké.

D3 c6 rat nhiéu nghién ctru danh gia GLSavg trén ngudi binh thuong va
trén cac nhéom VDV khac nhau (bang 4.5) [19] két qua nghién ctu gia tri
GLSavg vé co ban khdng khac nhau nhiéu.
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Bang 4.5: So sanh gia tri GLS trén VPV qua cdac nghién ciu

Khac biét
3 Type |VDV| GLS | Chirng GLS
Nghién ciru VDYV va
VbV | (N) VbV (N) (chieng) )
chirng
Szauder Pién
_ 24 | -19,4+3/4 15 -17,7+3 P<0,05
(2015) kinh
Szauder Thé
. 14 | -23,3+2,1 15 -24,1+3 | Khdng khac
(2015) hinh
VbV
Capelli (2010)| suc 50 -18,4+3 24 -20,1+#3 | Khong khac
bén
] Suc
Utomi (2014) 03 18 | -18,6%2,2 17 -17,7£2,1 | Khdng khac
en
] Suc
Utomi (2014) 19 | -16,2+1,7 17 17,7+2,1 | Khdng khac
manh
Galderisi Dua
. 22 | 22,2427 19 -21,1+2 | Khéng khéc
(2010) thuyen
_ bién . ,
Simsek (2015) cinh 24 | -19,4+3,4 15 -17,7£3 | Khéng khéc
in
_ Pau . ,
Simsek (2015) it 15 | -21,8+1,7 15 -17,7£3 | Khéng khéc
va
Santoro A )
Xedap| 33 | -16,5+1,7 17 -17,7£2,8 | Khong khéc
(2014)
Santoro A )
Cuta| 36 | -16,6%2,1 17 -17,7£2,8 | Khong khac

(2014)
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Santoro Bdng A ]
45 -19,245 17 -20,1+2,3 | Khong khéac
(2014) nudc
_ Ky ,
Caselli (2015) | 55 | -18,2+2,1 50 -19,4+2,3 | Thap hon
nang
_ Suc .
Caselli (2015) 30 | -18,4+21 50 -19,442,3 | Thap hon
manh
_ Hon ,
Caselli (2015) ) 34 | -16,2+1,7 50 -19,4+2,3 | Thap hon
op
_ Suc .
Caselli (2015) 03 81 | -16,2+1,7 50 -19,4+2,3 | Thap hon
en
Nguyén T.
? Y 43 | -16,52+1,19
Diem (2017)
Chung toi K¥ -21,18 £ -20,77 £
35 94 Khéng khac
(2019) nang 2,76 2,55
Chang t6i Suc -19,74 + -20,77 £
30 94 Khéng khac
(2019) manh 2,42 2,55
Chuing toi Hon -21,00 + -20,77 +
42 94 Khéng khac
(2019) hop 3,15 2,55
Chung toi Suc -20,06 + -20,77 = A )
. 34 94 Khéng khac
(2019) bén 2,53 2,55
Chung téi | VbV -20,77 £ A )
141 | -20,55+2,8 | 94 Khéng khac
(2019) chung 2,55

Tong hop 24 nghién ctru doan hé trén VDV cho thiy, ¢d 17 nghién cau

trén nhiéu nhdm VDV tham gia nhiéu mén thé thao khac nhau cho thay két qua

khac nhau. C6 nhitng nghién ctu cho thay khdng cé su khéc biét gié tri GLS
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gitta nhém VDV va nhém chtng, c6 nhitng nghién ctu cho két qua GLS ¢
VDV thap hon so voi nhém chiing, va c6 mot sé nghién ctu cho gia tri 6 VBV
GLS cao hon nhom ching [19]. Su chénh Iéch ndy c6 thé 13 hé qua cua tai cau
trdc that trai trén VDV tiy thudc vao hinh thirc va mirc ¢ van dong trong chon
mau nghién ciu hay ¢ thé mot phan do su khac biét vé yéu té k§y thuat nhu:
may siéu &m, phan mém phan tich siéu am danh didu mé sir dung trong ting
nghién ctru khac nhau.

Nhitng nghién ctu gan day cho thdy mdi lién hé giira hinh dang that
trai, bién dang co tim that trai va phan suat tbng mau. Cac nghién cau gan
day tap trung vao nghién ciru so sanh danh gia vai tro cac gia tri bién dang
co tim & cac ddi tuong VDV ¢6 bién doi hinh thai co tim nam trong “khoang
xam” va so sanh v&i nhdm bénh ly tir @6 néu rd vai tro vu viét cua siéu am
tim danh dau mo.

Khi danh gia cac bat thuong bénh ly, trong mot bao co tong hop cia M.
Cikes cho thay rang vai tro cia siéu am danh gia bién dang co tim trong gop
phan chan doan phan biét bénh co tim phi dai [32].

Trong mot nghién ciu khac M. Galderisi[54] so sanh su khac nhau bién
dang co timgiira cac doi tugng 1a VDV dua thuyén tré, dbi tuong ting huyét &p
nguoi tré co cting do tudiva ngudi binh thuong. Két qua cho thay gia tri GLSavg
giam rd & nhom THA -17,5+2,8 (%), con trong nhom VDV dua thuyén gia tri
GLSavg la -22,2+2,7 (%) va sy khac biét 2 nhdm co ¥ nghia thong ké
(p<0.001). Ngoai ra nghién citu con cho thay chirc ning tam truong giira nhom
VDV va tang huyét p khac biét c6 y nghia théng ké.

Mot nghién ciu kha noi bat 1a nghién ciu cia M.Kansal va cong su tng
dung siéu 4m tim d4nh ddu mo trong danh gia cac gia tri trong “khoang x4m”

& VDV bong da dung siéu 4m tim dédnh diu md so sanh véi ddi tugng da dugc
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chan doan bénh co tim phi dai [61]. Trong nghién ctu nay Kansal so sanh 3
nhom déi tuong 12 VBV boéng da, nguoi binh thuong va bénh nhan méic bénh
co tim phi dai. Két qua cho thay rang gia tri GLS giam rat rd & nhém bénh Iy -
15+3 (%) so vai nhém VDV gia tri nay la -17+2 (%) va nhom chung la -18+2
(%) su khac biét gita cac nhom co ¥ nghia thong ké (p=0.01). Nghién ctu ciing
cho thy cac dbi teong cd bénh phi dai nhe that trai (gia tri IVSd tir 12-16mm)
c6 bién dang theo truc doc cta co tim 16p ndi mac < -15% c6 thé gitip xac dinh
phi dai co tim bénh 1y véi d6 chinh xéac kha tét (6 nhay 79%, do chuyén 67%
va gia tri dudi duong cong la 0,72).

Nghién ctu cia T. Butz [26] va cong su o sanh trén 53 ddi tugng gom 15
d6i twong duoc chan doan bénh co tim phi dai, 20 VDV thanh tich caova 18
ngudi binh thuong ciing cho két qua twong ty. Két qua nghién ciu cho thay gia
tri GLSavg giam rd trén cac doi tuong bénh co tim phi dai gia tri nay 1a -8,4+3,8
(%) va c6 su khac biét ¢ ¥ nghia théng ké véi cac nhom con lai. Nghién cau nay
ciing cho thay rang trén cac d6i tuong c6 bénh co tim phi dai chirc nang tim truong
giam rd rét so voi nhém VBV (giam van toc trén siéu 4m tim danh dau md, gia tri
E/E> & nhom bénh co tim phi dai la 14,4+8,5 véi p<0.001).

Nghién ciu cta C. Soullier [115] sir dung siéu 4m tim danh diu mé khao
sat cac doi twong da duoc chan doan bénh co tim phi dai so sanh cac gia tri nay
ltc nghi va ldc gang sic vai nhom chiing 1a ngudi binh thuong két qua cho thay
gia tri GLSavg giam trong nhom ddi tugng bénh co tim phi dai khi nghi va khi
gang suc gia tri nay van giam khac biét c6 y nghia théng ké giita nhom VDV
va nhom chung.

Nghién ctru cua tac gia L.Afonso va cong su [18]str dung siéu am tim quy
wdc va siéu am danh diu mé co tim thuc hién trén 129 ddi twong gébm 56 bénh

nhan da dugc chan doan bénh co tim phi dai, 34 bénh nhan phi dai that trai do
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tang huyét ap, 27 VDV chuyén nghiép c6 tai cau tric tim kiéu phi dai co tim
va 12 d6i twong khoe manh. Nghién ciru duoc thuc hién trén may siéu &am GE
Vivid va do AFI. Két qua ghi nhan GLSavg giam rd nhat trong nhdm cé bénh
co tim phi dai so vai nhitng nhom khéc.

Trong mot nghién ctru caa tac gia Tim Luijkx va cong su [70] nghién
ctru trong 7 nam (2004-2011), tac gia sir dung MRI tim trong chan doan phan
biét bénh co tim phi dai va tim van dong vién (athlete’s heart). Nghién ctru
nay phan biét gitra phi dai sinh ly (so-called athlete’s heart) va bénh co tim
phi dai. Nghién ctru duoc thuc hién trén 45 bénh nhan duoc chan doan bénh
co tim phi dai va 734 ngudi binh thuong khoé manh (gém 554 VDV khoé
manh va 180 ngudi binh thuong khoé manh) két qua tac gia ghi nhan nhu sau:
khéi co trén dién tich da & bénh nhan bénh co tim phi dai cao hon so véi nhém
con lai; thé tich cubi tAm truong that theo dién tich da trén nhém VDV cao
nhat (114ml/m2) so véi nhoém ngudi binh thuong (94ml/m2) va trén nhom
bénh nhan (88ml/m2) va tac gia két luan ding ty I thé tich that trai cudi tam
treong chia khoi co ¢ thé gitp phan biét phi dai co tim sinh 1y trén VDV.

M6t van dé quan trong trong nhom VDV 1a cac nhém van dong suc bén
tai cau tric co tim kiéu gian that trai. Tuy nhién c6 nhiing dic diém theo ASE
2020 [23] c6 thé gilp phan biét day 1a su thich nghi do van dong nhu c6 cac
dau hiéu: di kém gian cac budng tim khac, chirc nang tdm truong that tréi binh
thuong hay ting, chtic nang tam thu that trai binh thuong, chirc nang that phai
binh thudng va thudng gip trén nhom cac VBV sirc bén. Trong mot sb truong
hop EF c6 thé dao dong 45-50% nhung thé tich nhéat bop van bao ton [23].
Péi voi bénh nhan c6 bénh co tim gidn nd, gia tri GLS giam am, tham chi
trong trudng hop chiic ning that trai con trong gidi han binh thudng khi dugc
danh gia qua si€u am tim quy wdc va trén nhitng truong hop nay thuong co

rbi loan chirc nang tAm truong trén siéu am. Tuy gia tri siéu 4m tim danh dau
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mo d3 co rat nhiéu nghién ciu trong bénh 1y tim mach nhung cho dén hién tai
chua c6 nghién ctru ndo so sanh truc tiép cac déi twong gidn that trai trén VDV
va bénh co tim gidn n& [96]. Néu duong kinh that trai dan 16n 60mm va EF
giam theo EACVI nén 1am thém test ging suc néu binh thuong 12 biéu hién
tim VDV con néu bat thuong 1am CMR, khi ¢6 dau LGE (+) thi chan doan
bénh co tim gién.

Do vay c6 thé n6i GLS la mot dau an sém trong danh gia chirc nang tam
thu that trai [88] Gia tri GLS giam trong c4c bénh ting huyét &p, bénh co tim
din n& va bénh co tim phi dai 1a mot yéu t6 tién lugng cé gia tri trong cac
trudng hop bénh 1y va gilp phan biét cac truong hop tai cau tim sinh Iy trén
VDV [27] Vi thé siéu am tim danh dau md c6 thé gidp cai thién do nhay va do
chuyén gilip phan biét cac bénh 1y co tim va cac trudng hop thay doi cau tric va
chtic nang tim trén VDV. Nhimg huéng dan cia Hoi Tim Mach du phong Chau
Au gié tri GLS dudi -15% la dau hiéu chi diém ctia bénh 1y co tim [96], [23]. Kha
nang bénh ly s€ tang 1én trong treong hop GLS giam am di kém véi tang do
day thanh co tim hay dan that trai nhiéu [39], trong mot sé truong hop giam
bién dang truc doc 1a dau hiéu sém cua réi loan chirc ning nhu: xo héa co tim
tang nguy co cac bién cb tim mach 18n 3-4 lan [87].

Theo EAPC/ EACVI [96] khuyén céo sir dung thuong quy siéu am tim
danh dau mé co tim khi ghi nhan céc bat thuong sau day trén VDV:

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

e Surdung dé danh gia bat thuong tién 1am sang trong chan doan phan
biét tim VDV va bénh co tim gién né (thét trai) giai doan som.

e Xéc dinh dic diém bat thuong van dong ving (that trai va that phai).

Trong khuyén cdo cua ASE 2020 [23] vé 4p dung cac phuong tién

hinh anh hoc trong chan doan tim van dong vién ciing khang dinh rang siéu
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am tim danh dau mo co tim 1a mot cdng cu htra hen cé thé sir dung thuong
quy trong danh gia tim VDV dac biét trong cac truong hop cac gia tri duong
kinh caia budng tim, thanh tim va chitc ning tim nam trong “khoang xam”.
Trong khuyén céo nay ASE di trinh bay so d6 tiép can chan doan cé4c van
dé tim trén VDV bang nhiéu phuong tién hinh anh hoc khac nhau. Qua d6
nhan manh vai trd cua cac phuong tién hinh anh hoc khac rat hiru ich nhu
CT tim mach, MRI tim mach trong van dé chan doan gié céac gia tri “khoang
xam” trén tim VDV bén canh cac xét nghiém vé di truyén hoc va md hoc.
% Cac gia tri bién dang chu vi va bién dgng theo truc ngdn

Trong nghién cau cua ching toi két qua bién dang theo chu vi trung binh
(GCSavg) cua nhém VDV va nhém chung lan luot 13 -19,38+2,67 (%) va -
20,51 + 2,59 (%) va su khac biét gitta 2 nhém c6 y nghia thong ké (p=0,001),
su khéac biét nay ciing dugc ghi nhan & gia tri téc d6 bién dang cudi tim truong
(CSR-Aavg). Gitra cac nhém VDV véi nhau bién dang theo chu vi trung binh
(GCSavg) va céc gia tri toc do bién dang chu vi CSR-S, CRS-E, CRS-A, ciing
khac nhau c6 y nghia véi gia tri (p<0,01).

Bién dang theo truc ngan trung binh (GRSavg) trong nghién ctu cua
chding t6i cho thay cd sy khac biét gitra nhém VDV va nhom ching, gia tri ndy
la 37,84£8,09 (%) 6 nhém VDV so vai 42,83+£3,78 (%) trong nhom chang gia
tri p<0.001. Téc d6 bién dang theo truc ngan dau tim truong ciing ghi nhan ¢
su khac biét gitta nhém VDV va nhém chung (p=0.001). Khi so sanh gitra cac
nhom VDV ghi nhan c6 su khac biét cac gia tri GRS (p<0,001), RSR-S
(p<0,001), RSR-E (p=0,001).

Hién tai co cac nghién cau vé cac gia tri bién dang theo chu vi va bién

dang theo truc ngén trén cac doi tugng VDV, tuy nhién cac nghién cttu nay cho
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dén hién tai sé lwgng con it, c& mau nho va cac gia tri trung binh cua cac bién

dang nay qua cac nghién ctru con thay d6i dang ké.

Bdng 4.6: So sanh céc bién dang chu vi va bién dang theo truc ngdn trén

vdn dong vién qua cac nghién cuu [25]

Cé . | Bién dang
» , . Bien dang chu vi ,
Nghién cieu | Doi twong mau truc ngan
(GCS %)
NC (GRS%)
Binh thuong 15 -26,4+2,7 44,1+4.5
Szauder
Marathon 24 -26,6+3,8 42,5155
(2015) i
Thé hinh 14 -22,4+4,3 44,2+8,2
Binh thuong 10 -16,3+5,3 (day) 25,7+9,6
Cote (2013)
Xe dap 11 -16,6 +4,3 (day) 33,9£12,8
_ _ Binh thuong 35 -24,7£3,4 48,949,7
Vitarelli
Maraton 35 -22,94£3,3 46,9+8,5
(2013)
Cuta 35 -24,1+£2,7 49,6+9,4
Binh thuong 27 -17,7+£1,6 44,1+11
Donal (2011)
Xe dap 18 -17,0£1,3 38,7+7,8
Binh thuong 84 -20,49+2,37 42,5515,65
VDV chung 141 -19,38+2,67 37,85£8,09
_ K¥ nang 35 -19,89+1,26 41,91+4,28
Chung toi
Strc manh 30 -17,36x1,24 32,56+4,26
Hon hop 42 -19,98+1,08 38,92+3.81
Stic bén 34 -19,87+1,26 36,98+2,69

So véi cac nghién ctiu vé bién dang theo truc doc, cac nghién ctu vé bién
dang chu vi, bién dang tryc ngan it hon rat nhiéu. Cac nghién cau caa mot sb
tac gia duoc tong hop ¢ trén cho thiy khoang giao dong cac gia tri bién dang
nay thay ddi kha I6n. Cho dén thoi diém hién tai cac huéng dan cua
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ASE/EACVI va ASE chi chip nhan cac gia tri GLS vao ung dung 1am sang va
tam soat cac van dé tim mach trén VBV [67].

Nghién ciru ctia Nottin va cong su [86] cho thay c6 khac biét chit it hay
khong c6 khéc biét vé gia tri bién dang chu vi, nhung ghi nhan c6 giam bién
dang theo truc ngan & ving mom trong thi tim thu trén VDV xe dap so véi
nhom chiing. Nghién ciru Donal [45] cho thdy khong c6 su khac biét gia tri
GCS va GRS gitta nhém VDV va nhom ching, va mét nghién ctru khac caa
Vitareli va cong su [125] cho thay khéng c6 su khac biét vé gia tri GCS va GRS
gitta cac nhom VDV ¢6 hinh thirc van dong khac nhau (sic bén, sic manh, hon
hop) vai nhdm chang.

Nghién ctu caa chling tdi cd két qua twong tu nhu nghién ctru ciia Szauder
[120] khi tac gia ghi nhan GCS thap hon ¢ nhém VDV thé hinh so véi nhém
chay Marathon va nhém ching. Két qua nay ciing twong tu nhu nghién ciru cua
Utomi [123]. Két qua nghién ctu cua ching t6i cling gidng nghién cau cua
Donal [45] cho thay gia tri GRS trong nhém VBV thap hon so véi nhém ching.

Trong mét nghién ciu phan tich gan day cua Beaumont cho két qua la
GCS khong c6 khac biét gitta nhom VDV va nhom chtng, nhung giita cac
nhom VDV c¢6 hinh thirc van dong khac nhau thi nhom co hinh thic van dong
stc manh c6 gia tri GCS thap hon nhom khac [22].

<% Cac bién dgng xoay, xodn, téc dé xodn va thao xodn

Trong nghién ctru caa chdng tdi cac gia tri xoay day tim (Basal Rot), xoay
mom tim (Apex Rot), bién dang xoan that trai (Twist) khéng cd sy khac biét gitra
nhém VDV va nhom ching. Tuy nhién téc do xoan (Twist rate) va toc do thao
xoan (Untwist Rate) ¢ su khéc biét co y nghia gitta nhém VDV va nhém chirng
(p<0.05). Khi so sanh gitta cac nhém VBV thi ghi nhan xoan that tréi va toc do
xoan khac biét co y nghia thong ké (p<0.05) giira cac nhom VDV.
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Xoin that trai dugc md ta 1a mot chuyén dong kiéu xoan vin “wringing”
trong thi tdm thu, va duoc gitr vai trd thiét yéu lién quan dén chirc ning tim thu
cta tim. Theo co sé Iy thuyét vé phan bé day co that trai, nhitng diy co xuyén
duoc phan bd duéi 16p ngoai tim mac sé& tao nén bién dang xoay that trai. Chuyén
dong xoan that trai gitr vai tro rat quan trong tham chi lién quan dén sy phan bd
strc cang thanh tm thu that trai, gop phan rat 16n vao stic co bop co tim bang
cach c6 ngan 15% cac don vi co co (sarcomere) tao thanh phan xuét tong méu
>50% [122]. M6t s6 nghién cau cho thdy c6 mdi twong quan khé tt dugc ghi
nhan giita xoay that trai va cac phuong phap danh gia chtrc ning tim thu that tréi
truyén thong. Gia tri xoan that trai danh gia qua siéu 4m tim danh ddu mé duogc
xem 14 kha tuong dong véi danh gia xoan (torsion) trén MRI khi nghién cau trén
cac bénh nhan c6 bénh ly tim mach [85]. Trong mét nghién cau vé khao séat xoan
that trai va xoay mom tim trén VDV ghi nhan gia tri thap hon trén nhém van
d6ng stc bén (xe dap) so véi nhém van dong thién vé sac manh (cir ta) va nhdm
chang [107]. Tuong tu trong nghién ciu trén cac ddi tuong VDV bong bau duc
ghi nhan bién dang xoan that trai va xoay mom tim thap hon trén déi twong nay
so v6i nhdém chang [107].

Giam xoay mom tim va bién dang xoén that trai ciing duoc ghi nhan
trén VDV boi 16i khdng chuyén, trén nhém nay ghi nhan bién dang co tim
theo truc doc cao hon so v&i nhdm ching [34]. Trong nghién cru caa chung
t6i cling c6 két qua twong tu gi4 tri xoan thap nhat duoc ghi nhan & nhém
cac VDV thé hinh (8,89 + 2,770) va phan tich thong ké ciing cho thay cd su
khac biét gitra nhom thi dau cac mon k§ ning voi cac mon sirc manh (0,015)
(bang 3.26).

Bién dang xoan that trai duoc ghi nhan cao & nhdm bénh nhan ting
huyét ap so vai nhém chiing, trong khi khéng cé sy khac biét gia tri nay gitra
nhom VDV va nhém chung [27]. Trong nghién ctu cia Kovac va cong su
[64] cho thdy khéng c6 su khéc biét vé bién dang xoén that tréi, bién dang
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xoay day tim hay mom tim gitta nhém VDV va nhém bénh co tim phi dai va
nhém chang.

Trong nghién curu cua Francesco Cappelli va cong su [27] nghién ciru trén
3 nhom ddi twong: ting huyét 4p (n=22), van dong vién suac bén (n=50) va
ngudi binh thudng (n=24) két qua cho thiy c6 su khac biét c6 ¥ nghia vé gia tri
x0an that trai gitra 3 nhom nghién ctru, theo d6 & nhom ting huyét ap cao co y
nghia hon so véi hai nhom con lai.

V& gia tri Twist Rate/ Untwist Rate, trong nghién cau phan tich cua
Beaumount [25] gia tri xoan va thao xoin khéng c6 su khac biét chung gita
nhom VDV va nhom chitng. Kovac va cong su [64] thuc hién nghién cau trén
28 VDV tham gia cac mén suc bén, 15 bénh nhan dugc chan doan bénh co tim
phi dai, va 13 nguoi tinh nguyén khée manh. Tac gia thuc hién siéu am tim quy
udc va siéu 4m tim danh ddu mé ghi nhan gié tri Untwist va Untwist rate cao
va khéc biét rd 6 nhom VDV so vai nhdm bénh co tim phi dai va Untwist rate
c6 mdi tuong quan voi ty 18 E/A va cac giai doan dau tim truong 1a mot bo
phan quan trong cua chu chuyén tim . Twong tu nghién ciu cua Pacileo va cong
su khi tac gia nghién ctu trén 67 di twong c6 bénh co tim cho thay xoan that
trai kéo dai trong bénh 1y co tim [94].

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

Trong nghién cuu cua chdng téi khao sat su twong quan gitra cac gia tri
danh gia chirc nang tdm thu dugc danh gia qua siéu 4am tim quy uwdc va siéu am
tim danh dau md trong toan bo mau nghién ctu. Khi so sanh giita EF Teicholz,
EF Simpson v&i c4c gia tri danh gia chirc nang tdm thu trén siéu am danh dau
mb 1a GLS, LSR-S, GCS, CSR-S, GRS, RSR-S cho thay c6 su tuong quan
nghich giita EF Teicholz, EF Simpson va GLS, LSR-S, GCS (hé s twong quan
R tir -0,23 dén -3,15).



119

Trong nghién ctu cua ching t6i ciing cho thiy c6 sy twong quan giita
GLSavg véi EF Simpson trong ca nhém chimg va nhom VDV.

Nghién cutu cuaa Casseli va cong su [31] trén cac VDV tham du Olympic
ghi nhan cé su tuong quan giita cac théng sé danh gia qua siéu am tim danh
ddu mo va siéu 4m tim qui udc, GLS twong quan véi S’ (R=0,135, p=0,034),
SR-S twong quan v6i S’ va EF Teicholz trong toan mau nghién ciru.

Trong mot nghién ciru cua Stokke va cong su [117] vai muc tiéu khao sat
su twong quan giita EF va GLS trong dan sé chung. Két qua cho thiy GLS va
EF Teicholz c6 méi twong quan nghich kha tot vai (R=-0,85, p <0,0001).

Chung t6i cling khao sat danh gia twong quan gitra cac gia tri danh gia
chtrc ning tam trwong trén siéu am Doppler quy udc va siéu am danh dau mé
két qua cho thay c6 su trong quan & CAC C4C gid tri nhu:

» E VaLSR- Aavg (p<0,001), E va CSR A-avg (p = 0,013)

= AvaLSR-Aavg (p =0,002), A va Untwist rate (p = 0,003)

» E’L va LSR-Eavg (p < 0,001)

= A’L va LSR-Aavg (p =0,011), A’L va RSR-Aavg (p=0,007)

= E’Sva LSR-Eavg (p<0,001), E’S va RSR-Aavg (p=0,040)

» A’SvalLSR-Aavg (p =0,027), A’S va RSR-Aavg (p=0,009)

Trong nghién ctu cua Castelli [31]ciing cho thay cé sy trong quan giita

c4c thong s6 danh gia chirc nang tam truong nhu LSR-A voi PW-A (Doppler
xung) va LSR-A vai A’ (Doppler mo).
4.4. PANH GIA SU THAY POI VE HINH THAI VA CHU'C NANG TIM
QUA CAC PHUONG PHAP SIEU AM TREN POI TUQNG CO HOI
CHUNG TIM VAN PONG VIEN SAU 6 THANG THEO DOI CO GIAM
CUONG PQ LUYEN TAP

Do lay mau lan thir nhat dugc thuc hién trén cac d6i tuong VDV vao thoi
diém cac VDV vira tham gia dai hoi thé duc thé thao toan qudc tré vé, & cac

d6i tuyén bong chuyén, bong da, dién kinh, thé hinh, quan vot. Sau d6 cac VBV
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khong c6 giai thi diu nao nén gap thuan loi cho viéc thuc hién nghién cau tién
ctru (theo ddi sau mia thi dau- post season).

Qua nghién ciru trén 141 VDV ching toi ghi nhan c6 34 ddi tuong VDV
c6 biéu hién hoi chimg tim VBDV. C6 28 d6i twong dong y tham gia nghién ctu
doc (6 ddi twong khong ddng y tham gia nghién ctu). Ching tdi hen theo ddi
cho cac ddi tuong ¢ hoi chimg tim VDV sau 6 thang dé tién hanh nghién cau
doc. Trong thoi gian ndy hau nhu cac VDV giam cudng do tap luyén, chi tap
luyén can ban khoang 5 gio trén tuan (low intensity), do khéng cd lich tham gia
c4c giai dau cap dia phuong ciing nhu cap quoc gia (khong vao mua thi dau) va
cac VDV phai tham gia hoc van hoa.

Mt dt khdng c6 nhiéu nghién ciru 16n, nhung nhitng nghién ctu tién ctu
cho thay tién tinh tai cAu trc tim c6 thé dao nguoc khi giam cudng do tap luyén
hay ngung tap luyén.Trong mot nghién ciu cua B.Weiner va cong su[128] tac
gia chon cac VPV tham gia mon van dong sic manh va c6 bién doi cau tric
tim day déng tam that trai dat ngudng “Grayzone”. Sau d6 tac gia cho giam
cuong d6 van dong duy tri khoang 2 gio/tuan va theo ddi trong vong 6 thang
tac gia ghi nhan két qua 1a giam chi s6 khdi co tim, giam dudng kinh thanh tim
va kich thudce nhi trai. Ngoai ra trong nghién ctru nay tac gia cting ghi nhan co
giam dién thé cac chuyén dao truéc nguc sau hai lan theo dai.

Trong mot nghién curu dac biét cua Spence va cong su [116] sir dung MRI
tim va siéu am danh diu mo nghién ciu bién doi hinh thai tim trén cac nhém
VDV cac mdn sic manh va sic bén sau tai 3 thoi diém: lic chua tap luyén
cuong do cao, luc tap luyén cuong do cao 6 thang, va 6 tuan sau khi giam cuong
d6 van dong. Trong nghién ctu nay tac gia la nguoi dau tién st dung MRI tim
va siéu &m danh dau mé khao sét hinh thai va chiic ning tim ¢ ca ba thoi diém
nghién ctukét qua cho thay gié trj bién dang theo truc doc trén siéu am danh
dau mo hau nhu khong thay doi va cé giam duong kinh va chi sb khéi co tim
khi giam cuong d6 tap luyén.
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Pelliccia nghién ctru cho thay d6 day thanh thét trai duoc ghi nhan 1a tro
lai gi& tri binh thuong sau khi giam cuong d6 tap luyén, mat du sy giam duong
kinh budng that trai c6 thé kéo dai va giam khiém ton tir vai thang dén vai nim
sau khi ngung tap luyén [99]. Cac bién doi trén that phai va nhi hau nhu rét it
dugc nghién ctru cho dén thoi diém hién tai. Cac nghién ciru cho thay su thay
d6i cau truc tim c6 thé phuc hoi trong vong 6 tuan sau khi ngung hoan toan qua
trinh tap luyén.

Theo A. Fernandez, nging tap luyén 1a mot trong cac phuong phap c6 thé
giup phan biét tim VDV va bénh co tim phi dai. Sau 3 thang ngung tap luyén
c6 thé thay su thay d6i tai cu trdc that trai, mot sé tac gia dé nghi can thiét theo
ddi 6 thang. Giam day thanh that trai >2mm sau khi ngung tap cé thé phan biét
biéu hién cua tim van dong vién hay bénh co tim phi dai [52].

Mot sé gia tri 1am sang tai hai thoi diém nghién cau cho két qua
khong khac nhau nhu nhip tim 61,57+9,48 nhip/phut sau 6 thang 63,79+12,51
nhip/phdt (p=0,405). Gia tri huyét &p tam thu va huyét ap tim truong ghi nhan
khong cd su khac biét giira hai thoi diém nghién ctu (p>0.05) va cac gia tri
huyét ap déu trong giéi han binh thuong.

Pién tam d6 dugc ghi nhan c6 thay d6i chiém 17,9% (5 truong hop) nhip
cham xoang tré lai nhip xoang binh thuong cac trudng hop khéac nhip tim hau
nhu khong thay d6i. Ghi nhan ciia Mitchen[77] trén VDV dién kinh 42 tudi c6
cac dau hiéu T dao sau V1-V3, IVSd=14mm, gene test (-) ECG va siéu am tim
lap lai sau 3 thang va 9 thang ngung tap luyén cac gia tri duong kinh budng
timvé lai gigi han binh thuong.

Cac gia tri siéu am tim TM-2D trong nghién ctru cta chung téi ghi nhan cac
thdng sb: duong kinh nhi trai, chirc ning tim thu that trai, d6 day thanh tuong ddi
(RWT), hau nhu thay doi khong ¢ ¥ nghia. Tuy nhién cac gia trico su khac biét
gitta 2 thoi diém nghién cau nhu 1VSd (p=0,004), LVIDd (p=0,003), PWd
(p=0.037) LVM (p=0,001), LVMI (p=0,001), va EFSimpson (p=0.023).
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Trong mot nghién cru cua Swoboda va cong su [119] véi muc tiéu la danh
gia bién d6i cau trdc tim sau khi nging tap luyén. Nghién ciu nay c6 26 VBV
tham gia, do cdc VDV nay bi chan thuong nén khong tham gia tap luyén. Két qua
sau 1 thang gia tri LVM giam tir 131+27 g xudng con 120+23 g (p=0.003). Két
qua ndy ciing gan gidng nghién cau cua Pedlar va cong su [95] cho thiy ¢ su
khéc biét cac gid tri LVIDd, LVM, LVMI sau khi nguing tap luyén.

Nghién ctu cua chlng tdi ciing c6 két qua gidng nghién ciu cia Maron
va cong su [74]khi tAc gia nghién ctu trén VBV dua thuyén thanh tich cao tham
du thé van hoi Olympic Seoul (1988). Tac gia danh gia siéu am lc luyén tap
tdi da chuan bi thi ddu ghi nhan gia tri 1VSd 13-15mm, giéng kiéu tai cu tric
phi dai co tim. Sau d6 tac gia theo d@i siéu am kiém tra lai trong vong trung
binh 13 tuan (giam tap luyén) ghi nhan gia tri trung binh 1VSd 10.5 mm. Mot
nghién cau cua Pelliciava cong su [99] trén VDV c¢6 phi dai co tim sau khi
nguing van dong thoi gian dai ghi nhan c6 7% giam duong kinh that trai cudi
tam truong, giam day thanh that trai 15% va c6 38% c6 thay doi it hay khéng
c6 thay doi. Nhitng truong hop c6 giam duong kinh cac cau tric tim thuong
khong nghi dén bénh co tim phi dai. Két qua danh gia chic ning tam thu that
trai EF (Teicholz) trong nghién ciru cta chung t6i va Pedlar déu cho thay khéng
O su khac biét sau thoi gian giam cuong do tap luyén.

Cac gi4 tri situ am Doppler mé & vi tri vach lién that va thanh bén khong
c6 su khéc biét ¢ hai thoi diém nghién ciu. Tuy nhién Doppler dong chay qua
van hai la ghi nhan c6 thay d6i ting nhe van tc song A hon song E va giam
nhe ty 16 E/A. Két qua nay ciing giéng két qua nghién ciru cua Pedlar [95].

CAc gia tri siéu am danh dau mo danh gia cac bién dang truc doc GLSavg
(-21,09 + 2,98 %) so vai (-20,80 +2,73 %) (p=0,102) cho thay trong nghién cau
ching tdi sy khac biét bién dang co tim thét trai theo trong doc khong thay doi

khi giam cudng do van dong. Tuong tu cac bién dang chu vi that trai trung binh
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(GCSavg) va bién dang theo ban kinh that trai trung binh (GRSavg) ciing cho
thay khong c6 su khac biét gitra 2 thoi diém nghién ciu. Trong nghién ciru cia
Pedlar va cong su [95] nghién ctru trén cac VDV chay Marathon cuong d6 cao
trong 18 tuan sau d6 ngung tap luyén va theo dai su thay d6i cau trdc tim sau 4
tuan va 8 tuan ciing ghi nhan gia tri bién dang co tim thét trai theo truc doc
(GLSavg) khéng khac biét sau 4 tuan va 8 tuan so véi thoi diém ngung tap
luyén. Céc gid tri bién dang co tim that trai theo chu vi (GCSavg) va bién dang
co tim that trai theo ban kinh (GRSavg) hién tai chung t6i chua tim duoc nghién
ctru so sanh sau khi giam cuong d6 van dong.

CAc gi4 trj bién dang co tim xoay ddy tim, xoay moém tim, xoan that trai
va téc do thao xoan trong nghién cau cua chdng t6i ghi nhan cé su khac biét
giira 2 thoi diém nghién cau c6 ¥ nghia thong ké (p<0.001).Tuy nhiénhién tai
chiing tdi ciing chua c6 cac nghién ciru tham khao dé so séanh céac gia tri nay sau

khi giam cuong do tap luyén trén VDV.



124

KET LUAN

Qua nghién ctu trén 235 ddi tegng bao gdm 141 van dong vién va 94 doi
tuong ngudi binh thuong ching t6i ¢é cac két luan sau:

1. Hinh thai va chitc niing that trai cia van dong vién trén siéu 4m danh
ddu mo c6 so sanh véi siém Am tim quy wéc.
< CA4c gia tri siéu 4m tim danh dau md trén nhémvan dong vién

e Bién dang truc doc that trai GLS avg (%) : -20,55 + 2,80

e Bién dang chu vi that trai : GCS avg (%) -19,38+2,67

e Bién dang theo truc ngan that trai GRSavg (%) 37,84+8,09

e Bién dang xoay, xoin, théo xoan 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.

% So sanh gitra nhom van dong vién va nhom chikng

e C6 su khéac biét cac gia tri: LA, 1VSd, LVIDd, LVIDs, PWd, LVM,
LVMI (p<0,05). Khéng cé su khac biét cac gia tri chirc nang thét trai: EF
Teicholz, EF Simpson, FS (p>0.05).

e Khong c6 su khac biét bién dang co tim trung binh theo truc doc
(GLSavg) (p>0,05). C6 su khac biét bién dang chu vi (GCSavg) va bién dang
truc ngin (GRSavg) (p<0.05) giita nhom VDV va nhém ching.

% So sanh giira cac nhém van dgng vién

e CO su khac biét cac gia tri: AO, LA, IVSd, IVSs, LVIDd, LVIDs, PWd,
PWs, LVM, LVMi, RWT (p<0.05). Khéng c6 su khac biét cac gia tri EF
Teicholz, EF Simpson va FS (p>0,05) gitta caic nhém VDV.

e Khong cd su khac biét bién dang truc doc (GLSavg)(p>0.05). C6 su khac
biét cc gid tri bién dang chu vi (GCSavg), bién dang truc ngin (GRSavg), va bién
dang xoan (Twist) gia tri p<0,05.
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2. Twong quan mét so6 thdng sé siéu &m trong mau nghién céu

¢CO su tuong quan nghich gita EF Teicholz, EF Simpson trong mau
nghién ctu véi céc gia tri GLSavg, va GCSavg.

e C6 tuong quan ciia mot s gia tri danh gia chirc ning tim truong trén siéu
am tim quy wdC VOi C4c gid tri siéu Am d4anh diu mé trong mau nghién cuu.
3. Theo dbi doc sau 6 thang giam cwong do van dong & nhom co hi chieng
tim van dong vién

«1VSd, LVIDd, PWd, LVM, LVMI, khéc biét c6 ¥ nghia thong ké (p<0.05);
E, A, E/A, E/E’s, E/E’L khac biét c6 ¥ nghia thong ké (p<0.05).

e Khong c6 su khac biét EF Teicholz, va cac bién dang truc doc (GLSavg),
bién dang chu vi (GCSavg), bién dang huéng tdm (GRSavg) trudc va sau 6
thang theo doi (p>0.05).

* CO su khéc biét truéc va sau 6 thang theo ddi cac gid tri cac bién dang

xoan (Twist), thio xoan that trai (Untwist rate) (p<0.01).
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HAN CHE CUA PE TAI

Mt du 6 nhiéu ¢b gang tap trung cac VDV tham gia nghién ctu va ap
dung k¥ thuat siéu am tim danh dau méd (may siéu am chuyén tim Vivid T8,
phan mém EchoPAC phién ban 202) trong nghién ctu, tuy nhién, nghién cau
sinh con nhan thay mot s han ché nhu sau:

1. Cé mau nghién ctu con kha nho va su phan bd gioi tinh khong déng
nhat trong timg nhém VDV nén khi so sanh con chiu anh hudéng gay nhiéu caa
yéu tb nay.

2. Céc nghién ctu vé tinh tng dung 1am sang cua siéu am tim danh dau
mo6 con han ché, cac gid tri siéu &m tim danh dau md nhu GCSavg, GRSavg,
Rotation, Twist, Untwist chi con trong vong nghién ctu va chua dugc chap

nhan &ng dung rong rai trén 1am sang.
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KIEN NGHI

Qua viéc nghién ctu stir dung si€u am tim qui wdc va si€u am tim danh
dau mé trén ngudi binh thudng va trén cac ddi tuong VDV ching toi ¢6 mot
s6 kién nghi sau:

1. Can 4p dung khao sat bién dang that trai va that phai theo truc doc
trong danh gia chic nang tim cho VDV dac biét danh gia cac gia tri trong
“khoang xam”.

2. Can nghién cttu cé mau 16n hon décho thay tinh hiéu qua cua phuong

phap méi va gilip co gié tri tham chiéu vé siéu 4m tim danh ddu mé trén VDV.
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PAl HQC HUE M4 s6......
TRUONG PHYD

PHIEU NGHIEN CUU
I- Hanh chanh

Hovatén:.........oooiiiiiiiiiii s TUO . eeeeeeana, Gioi........
Dia O
NGhE NGNIEP. ... el Dién Thoai.......oevveveeennnn...

Ngay vao si€U AM........oovvvviinieiiiieannennns Mon thé thao.......................
Cannang........ Kg, chiéu cao:............ CM......conn.n BSA.. ... m?.

11- Tién sir:

Gia dinh ¢6 bénh tim mach sém: ¢6 O khong O
Tién can gia dinh dot tar: ¢6 O khéng O

I11- Lam sang:

Huyét ap:...../...... (mmHg)

Am thoi kham tim: ¢6..00 khong....00

IV- Cén lam sang: 7

1. Pién tim: bat thuwong Kiéu tim VPV: ¢6 O khdongd
2. Nhjp tim:......... Nhip/phat

3. Siéu am tim

3.1. M-mode/2D

AO (mm) LA (mm) LA/AOQ ratio:

IVSd (mm) LVIDd (mm): PWd (mm):

IVSs (mm) LVIDs (mm): PWs(mm):

EF%: FS%: LVM...... (g); LVML...... (g/m?)

RWT: EF Simpson (%)

Binh thuong: OJ; T&i cau tric ddng tam: O; Day dong tam: OI; Day léch tam: O



3.2. Siéu am Doppler xung, Doppler mo:

Siéu @m Doppler (m/s) (m/s) Doppler mé (m/s) (m/s)

E S’ L
A E’ L
E/A(s0) A’L
DT (ms) S’S
E’ S
A’ S

E/E’ L(s0)

E/E’ S (s0)

3.3. Speckle Tracking:

Global

GLSavg (%)

e Epi

e Mid

e Endo
SRS(1/s)
SRE(1/s)
SRA (1/s)
GCSavg (%)

e Epi

e Mid

e Endo
SRS(1/s)
SRE(1/s)




SRA(L/s)

GRSavg (%)

SRS (L/s)

SRE(L/s)

SRA (1/s)

Basal Rot (°)

Apex Rot(°)

Twist ()

Twist Rate (°/s)

Untwist rate (°/s)

Rach gia: ..../....... /201 BS: Ving Kién Pwoc
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TRUONG HQP NGHIEN CUU

Vdn dgng vién thé hinh: Hupnrh Pic. T; nam 22 tudi, luyén tdp thé
hinh thirong Xuyén trén 3 nam, cé tham gia cdc gidi thi dau dia phwong,
quoc gia. Can nang 85kg cao 174cm, BSA:2,01 m2,

ECG ldn 1: Nhjp xoang chdm 57 lan phut, day that trai.
Siéu &m tim Idn 1 c6 céc thong so sau: 1VSd: 12,5mm, LVIDd: 49mm, PWd:

12mm, 1VSs=14mm, LVIDs=35mm, PWs=14mm, LVMI

146g/m?, RWT 0,49, EF 55%, FS:28%. Day thdt trdi dong tam




Bién dang co tim theo truc doc 16p giga trung binh GLS (mid) avg



Bién dang co tim theo truc doc Io’p noi mac trung binh GLS (endo) avg

Peak Systollc Strain (Epi) Peak Systollc Strain (Mid)

®'®

Peak Systolic Strain (Endo)

GLS trung binh 3 buéng (GLS-LAX)-18,9%; 4 busng (GLS-4C) -16,1%; 2
buong (GLS-A2C) -19,5% va GLSavg -18,1%



ECG lan 2 sau 6 thang:
Nh;p xoang 661/phat, day thdt trai, co gidm cuong dé tap luyén.

1 1 R e
17 [ LT T A e g A
T 5 1 T T T e 8
M 13 5 ST 23 ) B

Siéu &m tim lgn 2:

e Sau 6 thang: IVSd=12mm, LVIDd=47mm, PWd 13mm; IVSs 14mm,
LVID 33mm, PWs 14mm, LVMI 1409/m?RWT:0,55; EF=56%,
FS=29%. Day thdt trdi dong tam

o Siéu am danh ddu mé co tim ghi nhan: GLS-3C=-19%, GLS-4C=-
14,5%, GLS-2C=-20,6 va GLS avg=-18,1%.




Peak Systolic Strain (Epi) Peak Systolic Strain (Mid) ‘ClickTor fip [+

Peak Systolic Strain (Endo)

Nhip tim 63l/p, Frame rates 57;Trung binh GLS epi avg=-15,9%, trung
binhGLS endo avg=-20,7%. GLS-3C=-19%, GLS-4C=-14,5%,
GLS-2C=-20,6 va GLS avg=-18,1%



BANG GIA TRI TRUNG BINH CAC BIEN DANG CO TIM THAT TRAI
(The EACVI Echo Handbook 2016, trang 66)

Table 2.3.5 Global strain

Parameter Mean Range 95% ClI

GLS ~19.7% (-15.9%, -2219%)  (—18.9%, —20.4%)
GCS -233% (=209%, —27.8%)  (-24.6%, —22.19%)
GRS +47.3% (+357%, +59.0%)  (+43.6%, +51.0%)

BANG GIA TRI TRUNG BINH BIEN DANG CO TIM THEO TRUC
DOC THAT TRAI THEO HANG SAN XUAT VA THEO PHAN MEM
(The EACVI Echo Handbook 2016, trang 66)

Table 2.3.6 Normal LV strain values according to vendors' specific
equipment and software

Vendor Software n Mean sSD LLN
Varying Meta-analysis 2597 -19.7% = nfa
GE EchoPac BT 12 247 =21.5% 20% =-18%
EchoPac BT 12 207 -21.2% 16% =-18%
EchoPac BT 12 131 -21.2% 24% =17%
EchoPac 110.13 133 =21.3% 2.7% -17%
Philips Qlab 7.1 330 -189%  25% ~14%
Toshiba UltrakExtend 337 -19.9% 2.4% -15%
Siemens VI 116 -19.8% 46% -11%
VI B2 =17.3% 2.3% -13%

Fsaote Miylab 50 30 -195%  37% -13%




DANH SACH VAN PONG VIEN NGHIEN CUU

¥ Ho tén "Tud | Gi6i | Mon thé Dia chi M3 s6
i thao

1 Nguyén Hai. A 20 |Nam | Taeckwondo | Chau Thanh-KG | N1.1
2 Huynh Van .D 120 |Nam | Tackwondo | PHKG N1.2
3 | NguyénHoang. T 20 | Nam | Tackwondo |DPHKG N1.3
4 | NguyénThanh.P 21 |Nam | Tackwondo |PhiQuéc-KG |N1.4
5 |NguyénNgoc.V 21 |Nir |Taekwondo |Chéau Thanh-KG |N1.5
6 | Danh Minh. T l 19 | Nam | Tackwondo | Tan Hi€ép-KG N1.6
7  |Huynh TriBinh.A |19 |Nam | Tackwondo |Rach Gia-KG | N1.7
8 |Pham Kim Thao.T |19 |Nir |Taekwondo |GiongRiéng- |[NI1.8
9 Lé van .Ph 21 | Nam | Taeckwondo gl(l}e‘lu Thanh-KG | N1.9
10 | Pao Thi .D 20 |Niur | Taekwondo | Chau Thanh-KG | N1.10
11 | Thai Binh An. Kh |21 |Nam | Tackwondo | Rach Gia-KG Nl1.11
12 |Nguyén Cong . Th |21 | Nam |Taeckwondo |RachGia-KG | N1.12

13 |NguwyénVan M 23 |Nam |Tackwondo |RachGia-KG | NLI3
14 |NguyénHong . T |18 |Nam | Tackwondo |Hon Pat-KG N1.14
15 | Tran Van .Th 122 |Nam | Tackwondo | Vinh Thuan-KG | N1.15
16 | Danh B 24 |Nam | Tackwondo | Rach Gia-KG | NI.16
17 |Nguyén Thanh T |25 |Nit |Tackwondo |AnMinh-KG |NI1.17
18 |NguyénMong . Kh |21 [N |Taekwondo |An Bién-KG NI1.18
19 | Nguyén Hai.A 120 |Nam | Tackwondo | Vinh Thuan-KG | N1.19
20 |Tran.T 20 |Nam | Tackwondo | Hon Pat-KG N1.20
21 | Pham Phuong T |20 | Nam | Tackwondo | AnMinh-KG | N1.21
22 | Danh Thi Bich .L i 20 [Nt |Taekwondo |RachGia-KG |N1.22
23 | Tran Thi Kim .A l 21 |Nir | Taekwondo |Kién Luong-KG |N1.23
24 |Nguyén ThiM L ’ 21 |Nir |Taekwondo |Chau Thanh-KG | N1.24




25 | Kiéu Yén .Ph 120 [N | Taekwondo | Vinh Thun-KG |N1.25
26 |LamPhi.Y 21 |Nir |Taekwondo |Kién Luong-KG | N1.27
27 |Nguyén ThiMy.Y 22 |Nir |Taekwondo | Tra Vinh N1.28
28 | Pao Thi. Ph 21 |Ne& | Tackwondo |Hon DAFKG N1.28
29 | Nguyén Thao. Q | 20 |[Nir |Taekwondo | Vinh Thuan-KG | N1.29
30 | Thi Ngoc.A [ 16 |Nir | Vovinam TNKTDTT N1.30
31 | Danh Thi HE‘)ng. g 16 | N | Vovinam TNKTDTT N1.31
32 | Hira Hoang .D 16 |Nam | Vovinam T NKTDTT N1.32
33 | Danh Ch 16 |Nam | Vovinam | INKTDTT | N1.33
34 | Hia Kiéu .Tr : 16 |Nir | Vovinam TNKTDTT N1.34
35 |NguydnHong Ng |16 |N& |Vovinam | TNKTDTT  |N135
36 |LéVan.Tr i 28 | Nam | Thé hinh Rach Gia-KG | N2.1
37 | Huynh Nhét .H 54 | Nam | ThE hinh Chau Thanh-KG | N2.2
38 |LéPhudc . Tr 18 |Nam | Thé hinh Chau Thanh-KG | N2.3
39 | Danh Tri .D 27 |Nam | Thé hinh Chau Thanh-KG | N2.4
40 |Nguyén Thanh N |25 |Nam | Thé hinh Rach Gia-KG N2.5
41 |Truong Hién Nh |24 |Nam | Thé hinh Chau Thanh-KG | N2.6
42 | bao Hoang .H 128 |[Nam | The hinh Rach Gia-KG | N2.7
43 | Nguyén Hiru .V 28 |Nam | Thé hinh Rach Gia-KG | N2.8
44 |[TnAnh D 34 |Nam |Théhinh | Rach GiaKG | N2.9
45 | Huynh Puc .T 23 | Nam | Thé hinh Rach S6i-KG | N2.10
46 |Nguyén Minh Tr |19 |Nam | Thé hinh Rach s6i-KG N2.11
47 | Nguyén Hiru .S 26 |Nam | Thé hinh Rach Gia-KG | N2.12
48 | Nguyén Toan .Q 24 | Nam | Thé hinh Rach Gia-KG N2.13
49 |LéThé.A 30 |Nam | Thé hinh Rach Gia-KG | N2.14
50 |LyKién .H 26 |Nam | Thé hinh Rach Gia-KG | N2.15
51 |NguyénVan Tr 19 |Nam [Théhinh | RachGia-KG | N2.16
52 | Trwong Quang .H |30 |Nam | Thé hinh Rach Gia-KG | N2.17

I/ o &\
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53 |Truwong Anh Kh |19 |[Nam |Théhinh  |RachGia-KG |N2.18
54 |Nguyén Viét Kh | 19 |[Nam | Thé hinh Rach Gia-KG | N2.19
54 | Dwong Minh . Tr |19 |Nam Thé hinh Rach Gia-KG N2.20
55 | Vi Diéu .Th 25 |N& |Théhinh | Rach Gi&KG |N2.2I
56 | Té Hoang .A 20 | Nam | Thé hinh Rach Gia-KG | N2.22
57 | Chau Diém .Ph 22 |Nam | Thé hinh Rach Gia-KG | N2.23
58 | Nguyén Duy .L 21 | Nam | Thé hinh Rach Gia-KG | N2.24
59 |Pham Thanh . T |21 |Nam | Thé hinh Rach Gia-KG | N2.25
60 | Ly Quoc .H 21 |Nam | Thé hinh Rach Gia-KG | N2.26
61 | Tran Trung.T 22 | Nam | Thé hinh Rach Gia-KG | N2.27
62 |HaVan .H 20 |Nam | Thé hinh Rach Gia-KG | N2.28
63 | Tong Vin .M 20 |Nam | Thé hinh Go Quao-KG | N2.29
64 | Triéu Tan .D 20 |Nam | Thé hinh An Minh-KG | N2.30
65 |LamPhanPh. A 16 |N& |Quinvet | RachGid N3.1
66 |Pham ThiPong. Tr (25 |[Nir | Quan vot Rach Gia N3.2
68 | Tran Trung. T 122 |Nam | Quan vot Rach Gia N3.3
69 |ViThiMy Ch 17 |N& |Quanvet | RachGia N3.4
70 |LuongMinh P 18 |Nam |Béngda | HonDa-KG N33
71 | Nguyén Quang .H x 19 |Nam | Bong da Kién Hai-KG N3.6
72 | Lu Hoang .D | 28 |Nam | Bong da Rach Gia-KG N3.7
73 | Danh Tri .H 18 |Nam | Bong da Rach Gia KG N3.8
74 | Phan Vinh H 18 |Nam | Bong da Kién Hai KG |N3.9
75 |Huynh Cong .Ph | 18 |Nam | Béng da Hon Pat-KG N3.10
76 | Té Hién. L 24 |Nam | Bong da Vinh Thuan-KG | N3.11
77 | Danh Hoang .D 19 |[Nam | Bong da Rach Gia-KG | N3.12
78 | Nguyén Thanh .Kh 19 |Nam | Béng chuyén | TNKTDTT N3.13
79 | Chau Thanh T | Nam | Bong TNKTDTT N3.14




80 | Dinh Hoang .Th 1 18 |Nam | Bong chuyén | TNKTDTT N3.15
81 | Pham Cong .M 18 | Nam | Bong chuyén | TNKTDTT N3.16
82 | Nguyén Hiru .D ] 30 |Nam | Bong da Tan Hiép-KG | N3.17
83 |Lé Thanh H 24 |Nam | Béng da Rach Gia-KG | N3.18
84 |Ngo Van .S 23 |Nam |Béngda | Hon D&KG | N3.19
85 |NguyénPuc.G 32 |Nam | Bongda Rach Gia-KG | N3.20
86 | Dinh Viét.T ‘24 | Nam | Bong dd Rach Gia-KG | N3.21
87 | Luwong Chi .Th 18 | Nam | Bong dé Rach Gia-KG N3.22
88 | Tran Van .Th 19 [Nam Bong da Hon Pat-KG N3.23
89 | Pham Vi Kh 18 |Nam | Bong da Hon Pat-KG N3.24
90 | Tran Thanh .A 18 |Nam | Bong da Rach Gia-KG | N3.25
91 | HaHiéu. Th 21 |Nam | Béng chuyén | TNKTDTT N3.26
92 | HaVin.Th 18 | Nam | Béng chuyén | TNKTDTT N3.27
93 |[KhaCu.b 18 |Nam | Bong chuyén | TNKTDTT N3.28
94 | Au Quang .H | 19 |Nam | Bong chuyén | TNKTDTT N3.29
95 | DuongQuéc.Th 19 |Nam | Bong chuyén | TNKTDTT N3.30
96 |Lam Vian.T 19 |[Nam | Bong chuyén | TNKTDTT N3.31
97 | Tran Tuan .Ph 20 |Nam | Bong da Rach Gia-KG | N3.32
98 | Danh Thanh .L 24 | Nam | Bong da Chau Thanh-KG | N3.33
99 | Nguyén Hoang .Th 20 |Nam | Bong da Rach gia-KG N3.34
100 | V6 Tran Minh .Kh |20 | Nam | Bong da Rach Gia-KG | N3.35
101 | Nguyén Vinh Q 20 | Nam Bong da Rach Gia-KG | N3.36
102 | Ma Phu .B 20 | Nam | Béng da Rach gia-KG | N3.37
103 | Thach Quang Tr ~ | 19 | Nam | Bong da Rach Gia-KG N3.38
104 | La Hicu .Tr 18 |Nam | Béng da Rach Gia-KG | N3.39
105 | Lam Phuéc .H 120 |Nam | Bong da Chau Thanh-KG | N3.40
106 | Lé Thanh .B 29 |Nam | Béng da Rach Gia-KG | N3.41
107 | Lé Chi .B 28 | Nam | Bong da Rach Gia-KG | N3.42

hast
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108 | Lé Thanh .Ph 17 |[Nam |Piénkinh | TTHLTT N4.1
109 | Trinh Pinh .V 20 |Nam |Piénkinh | TTHLTT N4.2
110 [HuynhNg. TPh |16 |Nam |Diénkinh | TTHLTT N4.3
111 | Chao H 26 |Nam |Diénkinh | TTHLTT N4.4
112 | Danh H 23 |Nam Dién kinh TTHIAT N4.5
113 | Thi Kiéu .0 16 |Nit |Diénkinh | TTHLTT N4.6
[14 | Chao .L 22 |Nam |Diénkinh | THTHLTT N4.7
115 | Danh .Tr 16 |Nam |Piénkinh | TNKTDTT N4.8
116 | D3 Thi Ut .Q 16 |[Nw |Pinkinh | TNKTDTT N4.9
117 | Ho Minh H 16 |Nam |Dienkinh | TNKTDTT N4.10
118 | Duong Chung B |16 |Nam |Didnkinh | TNKTDTT N4.11
119 | Trinh Thi Van . A | 17 |N& |DPiénkinh | TTHLTDTT N4.12
120 | Danh .L 19 |Nam |Piénkinh | TTHLTDTT N4.13
121 | Dinh Hoang QB | 16 |Nam |Piénkinh | TTHLTDTT N4.14
122 | Bui Minh .Kh 20 |Nam | Dién kinh Rach Gia-KG N4.15
123 | Huynh Tri .Th 19 |[Nam | Piénkinh | Ha Tién-KG N4.16
124 | Danh Thi Huyén. 19 [Nt |Diénkinh | Giong Riéng- | N4.17
Tr | KG
125 | Lé Hoang .N 122 |Nam |Dienkinh | Giong Riéng- | N4.18
126 | Nguyén Thi.Y.Nh 9 |N& | Didn kinh Iéih Gia-KG [ N4.19
127 | Pham Thanh .S 19 [Nam |Diénkinh | AnMinh-KG | N4.20
128 | T6 Thi Tuyét A |20 |Nit |Piénkinh | Hon Pat-KG N4.21
129 | Danh .Th 20 |Nam |Diénkinh | Chau Thanh-KG | N4.22
130 [Nguyén ThiTh.L . 20 |Nir |Diénkinh |Gidng Riéng- |N423
131 |Nguyen ThiNh. H |19 |N& |Dién kinh Iél(l}au Thanh-KG | N4.24
132 [PhamKim Ng 19 [N |Boiléi Rach Gia-KG | N4.25
133 |Doan Nguydn H. T | 19 |Nam | Didnkinh | Tan HigpKG | N4.26
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134 |Huynh Minh Nh | 19 |Nam |Diénkinh | Gidng Riéng- | N4.27
KG
135 |Quang Thanh .. |20 |Nam |DPiénkinh | Chdu Thanh-KG | N4.28
136 | Lam Gia .K 20 |Nam |Piénkinh | Chau Thanh-KG | N4.29
137 | Pham Lé Thuan. Ph |21 |[Nam |Diénkinh | Rach Gia-KG | N4.30
138 | Tran Minh. Ph 20 |Nam | Dién kinh Chau thanh-KG | N4.31
139 | Sa Lwu. Ph 20 |Nam |Diénkinh | Rach Gia-KG | N4.32
140 | Danh .Th 17 |Nam |Diénkinh | TTHLTDTT N4.33
141 | Tran Anh K 19 |Nam |Piénkinh | Tan Hiép-KG | N4.34
Sé VHTT Kién Giang Phong KHTH
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DANH SACH NHOM CHUNG

Stt | Ho tén Tudi | Giéi | Nghé | Pia chi M3 s6
1 | Lam Hoang .V 20 |nam |SV Vinh Thuan-Kién Giang | NCC1
2 | Nguyén Tuan .L 24 |nam |SV Binh An- Chau Thanh NCC2
3 [NguyénPic D |21 |nam |SV | AnHoa-RachGia | NCC3
4 | Piang Tran .Th 23 nam | SV Vinh Quang-Rach Gia NCC4
5 | Lé Trung .H 19 |[Nam | SV Vinh Thanh Van-Rach NCC5
Gia

6 | Pd Trung K 32 |nam |CNV |Mac Ciru-Rach Gia NCC6
7 | Tran Vian H 19 |[Nam |[SV | Mac Ciru-Rach Gia NCC7
8 | Tran Vin K 20 [Nam |[SV Tan Hiép-Kién Giang NCCS8
9 |Liéu Thiét .D 22 nam |SV Vinh Quang-Rach Gia NCC9
10 | Huynh Tan .Th 19 |[Nam |SV Hon Pit- Kién Giang NCC10
11 | Mai Ngoc .C 21 |[Nam |[SV Vinh Bao-Rach Gia NCC11
12 | Lé Huynh .A 20 |[Nam |SV | Binh An-Chau Thanh NCC12
13 | Vo TranMinh.D |20 |nam |[SV | U Minh Thuong- KG NCC13
14 | Trinh Cong .T 21 |Nam [SV | U Minh Thugng- KG NCC14
15 | Pham Minh .H 20 |[Nam |SV | Tan Hiép-KG NCC15
16 | Nguyén Hiru .Ph {22 [Nam |SV | My Lam- Hon Pat-KG | NCC16 |
17 | Liéu Vinh .T 19 |nam |[SV | HaTiénKG NCC17
18 | Huynh tri .Ph 21 |nam |SV | Théi Quan-Go Quao-KG | NCCI18
19 | Danh Minh .L 19 |Nam |SV | U Minh Thuong-KG NCC19
20 | Hia Chi .H 19 |Nam |SV Hon Pat-Kién Giang NCC20
21 | Nguyén Thanh .V |20 [Nam |[SV Giang Thanh-KG NCC21
22 | Vo Hoang .A 19 [Nam |[SV | Chdu Thanh-KG NCC22
23 | Trinh Céng .D 21 |nam |SV | U Minh Thuong-KG NCC23
24 | Ma Van N 20 |nam |SV | Giong Riéng-KG NCC24
25 | Vo Thanh Nh 20 |[Nam |SV | Chau Thanh-KG NCC25
26 | Nguyén Minh H. D {20 | Nam |SV Hon Pat-Kién Giang NCC26
27 | Mai Tuén .A 26 Nam |CNV | Rach Gia-Kién Giang NCC27
28 | Tran Tan .Th 23 |Nam |SV | Tri Tén -An Giang NCC28
29 | Tran Nguyén AP |20 |Nam |SV Rach Gia-Kién Giang NCC29




30 | Ta Trung .B 20 |Nam |SV Chau Thanh-Kién Giang | NCC30

31 | Lu Chan .H 21 |nam |SV Rach Séi-Kién Giang NCC31

32 | V6 Thanh N 30 |nam |CNV |Chéau Thanh- Kién Giang | NCC32

33 | Danh Binh .Th 36 |nam |CNV |Chéau Thanh-Kién Giang | NCC33

34 | Nguyén Vii .Kh 20 |nam |[SV An Minh- Kién giang NCC34

35 | Phan Thanh K 20 |(nam |[SV An Minh-Kién Giang NCC35

36 | Nguyén Vin .L 19 |nam |[SV Rach Gia-Kién giang NCC36

37 | Tran Quang .Th 19 |nam |SV Chau Thanh-Kién Giang | NCC37

38 | Tu Bang .Kh 26 |[Nam |CNV | Go Quao-Kién Giang NCC38

39 | Bui bong .b 30 |Nam |CNV |Giong Riéng-Kién Giang | NCC39

40 | Lé Hiru .H 31 |nam |CNV |Rach Gia-Kién Giang NCC40

41 | Tran Van .M 19 |nam |CNV | An Bién-Kién Giang NCC41

42 | Duong Thanh. B |19 |nam |SV Rach Gia- Kién Giang NCC42 —
43 | Cai Tuan K 19 |nam |SV An Bién-Kién Giang NCC43 “‘f'
44 |Nguyén Trong. Ph |20 |nam |SV | An Bién-Kién Giang NCC44 b
45 | Luu Chénh .T 19 [nam |SV | AnBién-Kién Giang | NCC45 NH
46 | Nguyén Tuan. H 19 |nam |[SV Rach Gia-Kién Giang NCC46 ‘w;
47 |[NguyénBui T.Nh |19 |nam |SV An Minh-Kién Giang NCC47

48 | Danh Phi .H 25 |nam |CNV | Chéau Thanh-Kién Giang | NCC48

49 | Lam Hoang .A 21 [nam |[SV Giong Riéng- Kién Giang | NCC49

50 | Pham Quéc .D 24 |nam |[SV |Rach Gia-Kién Giang NCC50

51 | Lé Quéc .K 19 [Nam |SV Giong Riéng-Kién Giang | NCC51

52 | Danh Phi .H 19 |[nam |[SV Giong Riéng-Kién Giang | NCC52

53 | Vi Tién . T 20 |nam |SV  |Rachsoi-Kién Giang | NCC53 |

54 | Nguyén Minh Tr |18 |nam |[SV Hon Pit-Kién aiang NCC54

55| Vi Thé Thién .M |21 |nam |SV  |RachGié-Kién Giang | NCC55

56 | Lé Van.T 20 |nam |SV G0 Quao-Kién Giang NCC56

57 | Giang Trac .L 21. |Nir SV Rach Gia-Kién Giang NCC57

58 | Bui Thi L¢ .Y 21 [N SV Phii Quic-Kién Giang NCC58

59 | Bui Bich .Nh 24 | Nu SV An Bién-Kién Giang NCC59

60 | Nguyén Thi. Th.Tr |35 |[Nir |CNV |Rach Gia-Kién Giang NCC60

61 | Tran ThiNg. Nh |20 |Nir SV Rach Gia-Kién Giang NCC61

62 |Nguyén ThiTM [20 |[Nir |[SV  |Hon Pét-Kién Giang NCC62




63 | Danh Bé .Ng 20 | Nir SV Rach Gia-Kién Giang NCCe63
64 | Bang Thi Th. Tr 20 | Nir SV Rach Gid-Kién Giang NCCo64
65 | Pang ThiNg. Tr (20 | Nir SV Hon Pat-Kién Giang NCC65
66 | LaTu.L 20 | Nir SV Chau Thanh-Kién Giang | NCC66
67 | Nguyén Thi Th. T |20 |Nix SV Hon bat-Kién Giang NCC67
68 | Puong Thi K. T 20 | Nir SV Rach So61-Kién Giang NCC68
69 | Tran Huyén. C 20 [N |[SV | Rach Gia-Kién giang NCC69
70 | Phan Thi Thdo. S |20 Nir SV Rach Gia-Kién Giang NCC70
71 | Poan Thi Thu.D |22 Nir SV Rach Gié-Kién Giang NCC71
72 | Tran Thi H. Th 20 Nir SV Rach Gia-Kién giang NCC72
73 | Tran Thi Minh. Th [20 | Nir SV Rach Gia-Kién Giang NCC73
74 | Danh Thi Thuu H |20 |Nir SV Chau thanh -Kién Giang | NCC74
75 | Pham Thi Th. T 19 [N SV Rach Gié-Kién Giang NCC75
76 | Tran Thi Bich. Ph |20 | Nir SV Rach Gia-Kién Giang NCC76
77 | Tran Thi H. M 20 | Nir SV Rach Gia-Kién Giang NCC77
78 | Nguyén Céong .Th [20 |[Nam |SV Kién Luong-Kién Giang | NCC78
79 | Truong Hiru .Th 20 |[Nam |SV Rach Gia-Kién Giang NCC79
80 | Danh Hoai .V 20 |{nam |SV Rach Gia-Kién Giang NCC80
81 | Phan Xuéan .S 20 Nam |[SV Rach Gia-Kién Giang NCC81
82 | Nguyén Hiru. Ng (20 [Nam |SV Rach Gia-Kién giang NCC82
83 | Nguyén Hoang. H |20 [nam |SV Rach Gia-Kién Giang NCC83
84 | Binh Vin. B 31 |nmam |CNV | Rach Gia-Kién giang NCC84
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DANH SACH NHOM CHUNG

85 | Tran Tuén A Nam |17 | Hocsinh | Rach Gia NCC85
86 | Nguyén Manh D Nam | 16 Hoc sinh | Rach Gia NCC86
87 | Trinh Thanh T Nam | 17 Hoc sinh | Rach Gia NCC87
88 | Truong Thi Diém H [ Nir |17 | Hoc sinh | Rach Gia NCC88
89 | Tran Anh V Nam |17 | Hoc Sinh | Rach Gia NCC89
90 | Huynh Viét T Nam |17 | Hocsinh | Chau Thanh | NCC90
91 |PaoThiHuynhH |Nir |17 | Hocsinh | Gidng Riéng | NCC91
92 | Nguyén Vii K Nam |17 | Hoc sinh | Rach Gia NCC92
93 |Lé Thi My L Nit |17 |Hoc Sinh | Chau Thanh | NCC93
94 | Nguyén ThiBich. T [N |17 | Hocsinh | Hon Dat NCC94
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