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KHAO SAT CHi SO TEI BANG SIEU AM DOPPLER TIM
O VAN DONG VIEN THUOC CAC LOAI HINH TAP LUYEN
KHAC NHAU

Lé Phuée Duy*, Nguyén Thi Thiy Hang*
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TOM TAT

Dat van dé: sy tap luyén déu d&n cac mon thé thao thi dau thwong dan dén thay ddi cu
trac tim tuy theo loai hinh tap luyén v&i chirc nang tim binh thwdng. Nam 1995, tac gia Tei va
cong s da dwa ra phwong phap danh gia chirc ndng toan bo that trai véi chi sé chire nang
co tim (myocardial performance index- MPI) hay con goi 1a chi sb Tei (Tei index) bang siéu
am tim Doppler. Dé tai dwoc thwe hién nham muc tiéu: xac dinh chi s6 Tei quy wéc va Tei
mo & van dong vién thudc cac mon strc bén, déi khang va tim hiéu méi twong quan gitra
chi s6 Tei v&i hinh thai that trai & hai nhém van dong vién.

D6i twong va phwong phap nghién ctru: thwc hién siéu am Doppler tim danh gia
hinh thai that trai va do chi sé Tei quy wéc, Tei mé cho 90 VDV chuyén nghiép, 45 VDV mén
ddi khang (karatedo, taewondo, Judo, vat) va 45 VBV mén strc bén (boi 16i, dién kinh cu ly
dai) so sanh v&i 90 ngwdi nhém chirng.

Két qua: chi sb Tei quy wéc, chi sé Tei md bén, chi sb Tei md vach & hai nhém van
dong vién va nhém ching twong ddng nhau (p>0,05). VLTd & van dong vién nhém A Ién
hon nhém B va nhém chirng cé y nghia (p<0,05). Pwdng kinh thét trai tam trwong & van
dong vién nhém B 16n hon nhém A (p<0,05). Khéng cé mbi twong quan gitra chi s6 Tei va
nhi trai, dwdng kinh tam trwong that tréi, khdi co thét trai (p>0,05).

Két luan: thay ddi hinh thai that trai tiy theo loai hinh tap luyén, chirc ndng tim danh
gia qua chi s6 Tei binh thwong.

T khéa: tim van dong vién, siéu am tim Doppler, chi s6 Tei.

I. DAT VAN PE

Su tap luyén déu dan cac mon thé thao
thi dau thuwong dan dén thay déi cau trac tim,
duoc biét qua thuat ngl “tim van dong vién”
[4], [6], [9], [12]. Tuy nhién, sy thay dbéi nay
khac nhau tuy theo loai hinh tap luyén [1],

Nguwoi thdm dinh: BSCKII. Phan Nam Hung

[11], [14]. Nhitng thay ddi nay lién quan dén
thay ddi huyét dong va ganh nang thé tich
hoac ganh nang vé ap lyc 1én tim tuy theo
sw s dung khdi co khi gang stc [4], [12].
Nhiéu nghién ctru ghi nhan cé hai su thay déi
hinh thai tim: tim clia nguwdi tap luyén mon
strc bén (dién kinh, boi 16i cy ly dai...) va tim
clia nguoi tap luyén mon dbi khang (vé thuat,
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vat...) [11, [12], [14].

Bén canh sw thay ddi vé& hinh thai tim, thi
cling ¢6 nhiéu nghién ctu chirng minh chirc
nang tim van binh thwdng & nguoi tap luyén
thé thao [1], [12]. C6 nhiéu phwong phéap
danh gia chirc nang that trai bang siéu am
tim, nhwng cac phuwong phap dwoc str dung
thwdng la danh gia chic nang tdm thu va
tam trwong riéng ré. Nam 1995, tac gia Tei
va cOng sy da dwa ra phuong phap danh gia
chirc nang toan bo that trai bang chi sé chirc
nang co tim (myocardial performance index-
MPI) hay con goi la chi s Tei (Tei index). Chi
s6 nay dwoc do trén siéu am Doppler tim va
cang ngay cang dwgc hoan thién hon & cach
do v&i muc dich l1am tang d6 nhay trong chan
doan chirc nang tim [2], [5], [10], [15]. Trén
thé gi&i co nhiéu cdng trinh nghién cu vé chi
sb Tei bang siéu am Doppler tim trong danh
gia chirc ndng that trai & van dong vién (VBV)
ghi nhan chirc néng tim thay ddi theo chiéu
hwéng tét hon, so véi nhém ching [5], [8].

O Viét Nam chwa cé nhiéu nghién ctru
st dung chi sb Tei danh gia chirc nang tim
toan b6 & VDV, dac biét la VDBV thubc céac
loai hinh thé thao khac nhau. Do d6, ching t6i
thwc hién dé tai véi cac muc tiéu sau:

1. Xéc dinh chi sé Tei quy wéc va Tei mé
& van dong vién thudc cac mén strc bén va
dbi khéng, cé so sanh véi nhém chirng.

2. Tim hiéu méi twong quan giira chi sb
Tei v&i hinh théi that tréi & hai nhém vén déng
vién.
2. DOl TUONG VA PHUONG PHAP
NGHIEN cUU

2.1. Béi turong nghién ciru

- Nhém nghién ciru: bao gébm 90 VBV
tap luyén cac loai hinh khac nhau (v6 thuat,
vat, dién kinh, boi 16i) tudi t» 16 dén 26, ché
do tap danh cho van déng vién cap tinh tham
gia thi ddu cac giai toan quéc. Cac dbi twong
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déu co thoi gian tap luyén trén 3 ndm. Tat ca
déu dwoc kham strc khde dinh ky hang n&m,
dwoc xac nhan la khée manh, khéng cé bénh
ly tim mach.

+ Tiéu chuén loai trir: cac VDV dang méc
cac bénh cép tinh.

+ Phan nhém cac VBV: cac VBV duwoc
phan thanh 2 nhém theo loai hinh van déng:

Van dong tinh hay doi khang (nhom A):
gdm nhitng mén thé thao manh va nhanh,
sy phat trién strc manh la chd yéu nhw cac
moén v& thuat, cac mon dbi khang (karatedo,
taewondo, Judo, vat).

Van déng doéng hay strc bén (nhom B):
gdm cac mén thé thao strc bén, huy déng chii
yéu nhirng clr ddng v&i rat it hoac khong vé
strc manh nhw: boi 16i, dién kinh cw ly dai.

- Nhém chirng: 90 nguwoi binh thwong
khdée manh, cé Itva tudi twong dwong nhém
nghién cru, khéng tham gia tap luyén bat ky
mon thé thao nao.

2.2. Phwong phap nghién ciru

+ Thiét ké nghién ctru: nghién cliru mod
ta cat ngang cé so sanh nhém chirng.

+ Cdc bworc tién hanh:

- Bo cén nang, chiéu cao tir do tinh dién
tich da (BSA).

- Siéu am tim: may siéu am Phillip véi dau
do 2.5-3.5 MHz c6 kha nang cho hinh anh
siéu am M-mode, 2D, siéu am mau, Doppler
xung, Doppler lién tuc.

Thuc hién do theo khuyén cao cia Hoi
siéu am tim Hoa Ky, cac théng sb déu duoc
do 3 lan va lay tri trung binh. Do hinh thai
that trai bang siéu am M-mode, s& dung 2
dwong cat, dwong cat ngang that va dwong
cat ngang gbc déng mach cha [3].

- Céc thong sb danh gia: dwong kinh nhi
trai cudi tam thu (NT), dwong kinh thét trai
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cudi tam trwong (Dd), chiéu day vach lién that
cudi tam trwong (VLTd), do thanh sau that trai
cudi tam trwong (TSTTd). T& d6 tinh chi sb
khéi co that trai (CSKCTT), bé day thanh that
twong d6i (RWT).

- Do chi sb Tei trén siéu am Doppler quy
woc va Doppler mo:

Do chi sb Tei quy wéc, ching téi ap
dung cach do cla Tei va cong s, trén co s&

III NGHIEN CIfU KHOAHOC 4«

siéu am 2D mat cat bén budng tim, st dung
Doppler xung, cdng ldy mau dat & dwong ra
that trai, gan 1a trwdc hai la, do thdi gian co
ddng thé tich (ICT), thoi gian gian déng thé
tich (IRT), thoi gian tébng mau that trai (ET)
(2], [10].

Do chi s Tei mé, bat ché dé Doppler mé
co tim va thwec hién Doppler xung v&i clra s
siéu am dwoc dat & that trai vi tri thanh bén
va vach vong van hai la [5], [15] (hinh.1)

ab _ (ICT+IRT)
ET

Index =

Hinh 1. Cdch do chi sé Tei trén siéu 4m Doppler tim quy wéc va Doppler mé

2.3. Xtr ly s6 liéu

S6 liéu dwoc xr ly bang chwong trinh Medcalc 11, Microsoft Office Excel 2003.

lll. KET QUA NGHIEN cU'U

3.1. Biac diém chung ctia 2 nhém van déng vién

Bang 3.1. Cdc loai hinh vdn déng trén nhém VBV (n = 90)

Kiéu van dong

Cac mon thé thao Tong cong (%)

Van déng tinh hay dbi khang (nhém A) | Karatedo, Taekwondo, Judo, vat 45 (50%)
Van dong dong hay strc bén (nhém B) | Dién kinh, Boi 16i 45 (50%)
Tap chi
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Bang 3.2. Bdc diém chung & hai nhém van déng vién

Dic didm Nhém A Nhém B 0
(n=45) (n =45)
Tudi (nam) 19,62 + 2,28 19,40 + 2,78 > 0,05
Gisi Nam 29 28
N 16 17
Chiéu cao (cm) 166,40 + 9,28 162,86 + 7,91 > 0,05
Can nang (kg) 59,20 +9,44 53,15 + 8,40 < 0,05
BSA (m?) 1,65 £0,16 1,65 £0,15 <0,05
Tan sb tim (ck/phut) 69,37 +2,73 65,73 +2,97 <0,05
Thoi gian tap (thang) 52,13 £10,05 43,33 +8,17 <0,05
Sb6 budi tap/tuan 6,66 + 1,50 9,00 +2,47 <0,05
Sb6 phat/budi 116,66 9,53 121,00 +27,84 > 0,05
3.2. Chi s6 Tei & cac nhém nghién ciru
Béng 3.3. Chi s6 Tei & 3 vj tri trén hai nhém VDV va nhém chirng
Nhéom A Nhém B Nhém chirng
(n=45) (n=45) (n=90) P
Tei quy wéc 0,44 £ 0,03 0,45+ 0,05 0,45+ 0,04 >0,05
Tei mod bén 0,41 +0,04 0,42 + 0,03 0,43 £ 0,05 >0,05
Tei md vach 0,41 +0,03 0,41 +0,04 0,41+ 0,06 >0,05

3.3. Vé méi twong quan giira chi s6 Tei véi hinh thai that trai & hai nhém van déng vién

Béang 3.4. Céc théng sé hinh théi that tréi trén hai nhém VBV so sanh véi nhém ching

Cac thong sé Nhém A Nhém B Nhém chirng p p p

(n=45) (n =45) (C) (n =90) (A-C) | (B-C) | (A-B)
NT(mm) 28,15 + 3,71 29,00 +£4,3 26,94 +484 |<0,01|<0,01|>0,05
Dd(mm) 45,32 £4,19 | 47,70 £3,90 | 44,01 £+4,86 |<0,05|<0,01|<0,05
VLTd(mm) 10,02 +1,18 | 8,65 +1,05 799 £1,05 |<0,01|>0,05|<0,05
TSTTd(mm) 8,62 +1,43 7,89 +1,61 793 £149 |<0,05|>0,05|<0,05
RWT(mm) 0,38 +0,07 0,33 +0,06 0,36 +0,08 >0,05 | <0,05 | <0,05
KLCTT (g) 139,48 +27,2 | 133,75+31,4 | 111,17 +29,63 | <0,01 | <0,01 | >0,05
CSKLCTT(g/m?) | 83,95 +15,31 | 86,29 +16,48 | 70,59 +14,52 | <0,01 | <0,01 | >0,05
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Béang 3.5. Twong quan giira chi sé Tei va hinh thdi that trdi & nhém A

Tei qui wéc Tei mo bén Tei m6 vach
r o] r o] r P
NT 0,15 > 0,05 0,08 >0,05 | -0,07 > 0,05
Dd 0,09 > 0,05 -0,03 >0,05 | 0,05 > 0,05
CSKLCTT | 0,18 >0,05 -0,05 >0,05 | 0,12 > 0,05
Béang 3.6. Twong quan giira chi sé Tei va hinh thai that trdi & nhém B
Tei qui wéc Tei mo6 bén Tei moé vach
r o] r o] r P
NT 0,18 > 0,05 0,07 >0,05 | -0,07 > 0,05
Dd 0,12 > 0,05 -0,08 >0,05 | 0,005 > 0,05
CSKLCTT | 0,16 >0,05 -0,05 >0,05 | 0,06 > 0,05
IV. BAN LUAN nhau, p>0,05.

4.1. Pac diém chung hai nhém van déng
vién

Nghién clru chuing téi cé sw twong déng
vé& tudi, chidu cao khi phan loai VBV theo loai
hinh tap luyén (p>0,05), tuy nhién nhém B co
can nang thap hon nén dién tich da (BSA)
thdp hon nhém A cé y nghia (p<0,05) va
ching t6i cling nhan thay phu hop véi loai
hinh van déng, vi nhém A chu yéu cac VBV
vd thuat, d6 vat nén co sy phat trién manh
céac khdi co va trong luvong.

Vé tan sé tim, nhém B c6 tan sé tim thap
hon, 65,73 + 2,97 so v&i 69,37 + 2,73 ck/phut
& nhém A (p<0,05). Nhiéu nghién ctu ciing
cho thay tan sb tim gidm & cac mén thé thao
strc bén [1], [12], két qua clia chung téi ciing
ghi nhan cling twvong tw nhw vay.

Thoi gian tap luyén déu trén ba nam
nhwng & nhém A lau hon nhém B, s bubi
tap trong tudn nhédm B cao hon, riéng sé phut
tap trong moét budi thi hai nhém nhw nhau. Ti
|& nam va ni¥ trong hai nhém twong déng véi

4.2. Chi s6 Tei trén hai nhém van déng vién

Nghién ctu ching t6i ghi nhan chi sb Tei
& 3 vi tri ctia hai nhém VBV khéng c6 sw khac
biét co y nghia théng ké véi (p>0,05) va tét ca
& trong gi¢i han binh thwong khi so véi nhém
chirng. Theo D’Andrea A va cs (2009), chirc
nang tdm trwong co thé dwoc danh gia khéng
chi dwa vao Doppler quy wéc véi dong chay
qua van hai la ma con str dung Doppler mé,
qua dé gitp phan biét phi dai that trai & VBV
va & bénh co tim do tang huyét 4p hay bénh
co tim phi dai véi rdi loan chirc nang tam
trwong qua xac dinh song Em [4].

Tw d6, clng twong ty danh gia chuc
nang tim, chi s Tei md gép phan han ché
nhwoc diém clia chi sé Tei quy wéc [5], [15].

Voon WC va cs (2005), da so sanh chi sb
Tei khi do & cac vi tri khac nhau & 26 ngudi
khde manh va 25 bénh nhan tang huyét ap,
ghi nhan, & nguwoi binh thwéng, cé méi twong
quan thuan gitra Doppler quy wéc va Doppler
mo, nhung & bénh nhan tadng huyét ap, thi
chi s6 Tei mo khong phai la thay thé thich

Tap chi
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hop cho chi s6 Tei quy wéc vi Tei quy wéc phu
thudc tién ganh, kha nang hoat déng co' tim
do d6 thich hop dé danh gia chirc ndng co
tim [15].

Nghién clru chung t6i & VDV la nhém
ngwdi binh thwong do d6 st dung cac cach
thirc danh gia chi sb Tei déu cho két qua binh
thwdng 1a hop ly, chi sb Tei mé con co gia tri
la chi do trong cung 1 chu ky tim, khéng phu
thuéc vao nhip tim [5], [15]. Nhw vay, twong
tw nhw khi danh gia chic nang tadm thu, tam
trwong theo quy wéc bang siéu am tim Doppler
& VDV déu cho thay binh thwdng mac du cé
thay déi hinh thai tim [1], [4], [12]. O trong
nhém nghién ctru, chi sb Tei & hai nhém VBV
déu thdp hon nhém chirng nhung khéng cé y
nghia théng k&, du sao diéu nay ciing cho thay
chirc nang tim binh thwérng tham chi tét hon &
ngui tap luyén thé thao [5], [8].

4.3. Vé méi twong quan giira chi sé Tei v&i
hinh thai that trai & hai nhém van déng vién

- Vé hinh thdi that trai & hai nhém van
doéng vién

DPudng kinh Dd, VLTd I1&6n nhat & nhém B
so v&i nhém A ¢6 y nghia thdéng ké (p<0,05),
ngwoc lai nhém A c6 VLTd, TSTTd va RWT
I&én hon nhém B va ciing ¢6 y nghia théng
ké (p<0,05). Nhuw vay, két qua nay cho thay
tuy theo mén thé thao van déng tinh hay van
dong dong ma sw thich nghi cta tim khac
nhau. Nhom A la nhém v thuat, sy thich nghi
cla tim 1a tang nhe Dd va chi yéu tang bé day
thanh tim hon nhém strc bén, diéu nay cé thé
gidi thich trén co s& tang lwu lwgng tim khi
tap luyén [1], [11].

V&i nhém B 1a nhom thién vé strc bén
(boi 16i, dién kinh dai), cha yéu tang dwong
kinh khoang tim hon bé day thanh tim, tim
phai tang va duy tri lvu lwong dé cung tng
mau theo hoat déng truwong lwe [13].

M. Pluim va cs (2000) tbng hop 59 nghién
clu v&i 1451 VDV ghi nhan, VDV sirc bén va
VDV nhém dbi khang c6 sy khac nhau cé y
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nghia vé RWT (0,39 so vé&i 0,44, p=0.006) va
bé day VLTd (10,3 so v&i 11,0 mm, p=0.078),
duwong kinh khoang thét trai (53,7 so véi 52,1
mm,p=0.055). V& chirc nang tim, khéng co
s khac nhau gitva hai nhém VBV v&i nhém
chirng vé EF, FS va ti 18 E/A[12].

Nhan dinh thay ddi hinh thai that trai tuy
theo loai hinh van déng dwoc dé cap dau tién
b&i Morganroth va cs nam 1975, nghién ctru
nay da st dung siéu am M-mode dé danh gia
& VBV mén dbi khang, mén strc bén va so
sanh v&i nhdm chirng nhan thay cé sw khac
biét c6 y nghia vé hinh thai that trai gitra 3
nhém. Pac biét, VBV mon dbi khang co6 phi
dai that trai déng tam, trong khi dé6 nhém sire
bén phi dai léch tam. Cac théng sb hinh thai
that trai cé lién quan rd véi thoi gian tap luyén,
loai hinh tap luyén [12], [14].

Meisam Savardelavar and Mohsen Salesi
(2012), trong nghién clru ctia minh, ghi nhan,
nhém VBV strc bén cé sy gia tang duwéng kinh
khoang tim trwéc réi méi dén tang khdi co tim
[13]. Ngwoc lai, modn thé thao van doéng tinh
nhw vé thuat, cir ta thworng gap day that trai
ddng tam va tai cau trac ddng tdm khong day
that [1], [12]. Nghién clru ctia ching téi cling
phu hop véi cac nghién clru trén thé gidi vé
thay ddi cau truc tim & cac loai hinh van déng
khac nhau.

- Vé twong quan cua chi sé Tei véi hinh
thai that trai

Két qua nghién ciru clGa chung tdi ghi
nhan, chi sé Tei & cac vj tri cGia hai nhém VBV
trong gi¢i han binh thudng va khéng cé méi
twong quan v&i hinh thai that trai & ca hai
nhém VDV. Nhiéu nghién ciru ghi nhan, hinh
thai tim thay ddi & VDV nhwng chirc nang
tam thu, tdm trwong déu trong gi¢i han binh
thwong. Nghién clru chang t6i st dung chi sé
Tei dé danh gia chirc nang tim toan b, do do,
mac dau co sy thay dbi rd clu tric that trai,
nhung chi s Tei trong gi&i han binh thwdng
va khéng twong quan véi thay dbi hinh thai
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that trai. Adela Rosa va cs (2008), nghién ctru
chi s6 Tei va Doppler mé dé& danh gia chirc
nang tam trwong & 474 VDV chuyén nghiép,
ghi nhéan, chrc nang tdm trwong binh thwong,
tac gid ghi nhan, Doppler mé va chi s6 Tei la
cac phwong phap quan trong danh gia chuc
nang tam trwong & VDV. Néu nhw bat thwdng
thi khong dwgc xem la thich nghi cla “tim
van dong vién” va can cac thdm do can lam
sang khac [5]. Kamilu M Karaye (2011) cling
ghi nhan khéng cé méi twong quan gitra chi
sb Tei v&i khéi co that trai, nhung lai c6 mébi
twong quan nghich gitra khéi co thét trai va
chirc nang tadm thu that trai [7]. Nhw vay, sw
thay déi hinh thai that trai & VDV la thich nghi
sinh ly v&i chire nang tdm thu va tam trwong
binh thwong [4], [6], [12].

VI. KET LUAN
Qua nghién ctru 90 van dong vién thuéc
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- Vé chi sé Tei:

Chi s6 Tei quy wérc, chi sb Tei mé bén, chi
s Tei md vach & hai nhém van déng vién va
nhém chirng twong ddng nhau (p>0,05).

- Vé méi twong quan giira chi s6 Tei véi
hinh thai that trai & hai nhém van déng vién

Hinh thai thét trai:

+ VLTd & van dong vién nhéom A Ién hon
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SUMMARY

EVALUATION OF TEI INDEX BY DOPPLER ECHOCARDIOGRAPHY IN ATHLETES FROM
DIFFERENT SPORTS

Background: The regular practice of sports competition often leads to change in cardiac
morphology with normal cardiac function, but this change vary by type of exercise. Tei Chuwa
devised and published in1995 an index of myocardial performance (the Tei index) that evaluates
the LV systolic and diastolic function in combination. The purpose of the study was to: identify
conventional Doppler Tei index and tissue Doppler Tei indexes in athletes of various sports,
compared with a control group and find the correlation between the Tei index with left ventricular
morphology in the two groups of athletes.

Material and Methods: Left ventricular morphology, conventional Doppler Tei index and
tissue Doppler Tei indexes in 45 strength-trained athletes (karate, taeckwondo, judo, wrestling)
(group A), 45 endurance-trained athletes (runners, swimmers) (group B) and 90 non-athlete
controls were evaluated by Doppler echocardiography.

Results: there were no significant differences between the groups of athletes and the
control subjects with respect to conventional Doppler Tei index and tissue Doppler Tei indexes
(lateral, septal). Interventricular septum thickness were significantly greater in athletes group
A than group B and the controls (p <.05). Left ventricular diastolic diameter were significantly
greater in athletes of groups B than in group A (p <0.05). There is no correlation between the Tei
index and left atrium, left ventricle diastolic diameter, left ventricular mass (p> 0.05).

Conclusions: Changes in left ventricular morphology depending on the type of exercise,
cardiac function evaluated by Tei index showed normal.

Keywords: Athlete’s heart, Doppler echocardiography, Tei index.
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