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TOM TAT

Dit vin dé: Vin dong vién trdi qua qud trinh rén luyén cuong do cao lam thay doi ciu triic
va chirc nang tim. Sy thich nghi sinh ly nay gip nang cao hiéu sudt thé chat nhung ciing co thé tiem
an nguy co bénh ly tim mach nhu phi dai co tim, roi logn nhip, hodc dot tu. Bai vzet tong quan nday
nham phdn tich cac thay doi sinh 1y tim mach ‘thuong gap ¢ van dong vien, cac Yéu té nguy co dan
dén roi loan bénh Iy tir @6 dwa ra gidi phdp dé gip phan biét gitia thich nghi sinh Iy va bénh ly cua
hé tim mach & van dong vién thé hinh. Nji dung tong quan: Chiing 61 sir dung phuong phdp tong
hop va phdn tich tai liéu tir do dwa ra cdc ngi dung can nghién ciru nhw su thich nghi sinh Iy cua
vdn dgng vién, cdc bat thuong benh ly c6 thé gap, phan biét giira thich nghi sinh 1y va bénh ly qua
cdc dic diém dién tam do, Holter dién tam do 24 gio, siéu am Doppler mé co tim, cong hwong tir
tim. Trién vong nghién citu va iing dung lam sang: Hién nay da c6 nhiéu nghién ciru vé viéc sir
dung cong nghé, sinh hoc phan tir va di truyén hoc ciing véi thiét bi deo théng minh dé phat hién
som nhitng bat thuong bénh Iy ¢ hé tim mach cia van dong vién. Két lugn: Van dong vién la nhom
6 nhiéu thay doi sinh Iy tim mach déc trung. Viée xdy dung quy trinh sang loc va theo déi chdt ché
gilip giam thiéu nguy co dot tir va bao dam an toan cho nguwoi tdp luyén thé thao cuong dé cao.

Tir khoa: Tim, vdn dong vién, bénh Ly tim mach.

ABSTRACT

DIFFERENTIATING PHYSIOLOGICAL ADAPTATIONS FROM
PATHOLOGICAL CARDIOVASCULAR MANIFESTATIONS IN ATHLETES

Tran Kim Son, Le Cong To, Lam Thi Phuong Thuy,

Ngo Hoang Toan, Nguyen Trung Kien”

Can Tho University of Medicine and Pharmacy

Background: Athletes undergo high-intensity training that induces significant alterations

in cardiac structure and function. These physiological adaptations enhance physical performance
but may also pose latent risks for cardiovascular pathologies, such as myocardial hypertrophy,
arrhythmias, or sudden cardiac death. This review aims to analyze common cardiovascular
physiological changes observed in athletes, identify risk factors associated with pathological
abnormalities, and propose strategies to distinguish between physiological and pathological
cardiac adaptations in bodybuilders. Overview: We employed a comprehensive synthesis and
analysis of the literature to explore key topics, including physiological cardiac adaptations in
athletes, potential pathological abnormalities, and methods for differentiation between
physiological and pathological states. Diagnostic tools such as electrocardiography (ECG), 24-
hour Holter monitoring, myocardial tissue Doppler imaging, and cardiac magnetic resonance
imaging (MRI) are discussed in this context. Future directions and clinical applications: Recent
studies have increasingly focused on the application of technology, molecular biology, and genetics-
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along with wearable smart devices-to facilitate the early detection of pathological cardiovascular
abnormalities in athletes. Conclusion: Athletes represent a population with distinct physiological
cardiovascular adaptations. The establishment of structured screening protocols and close
monitoring is essential to reduce the risk of sudden cardiac death and ensure the safety of individuals
engaged in high-intensity physical training.

Keywords: Athlete, heart, cardiovascular disease.

I. PAT VAN PE

Trong bdi canh thé thao chuyén nghiép ngay cang phat trién, s6 lwong van dong vién
tang cao kéo theo nhu cau danh gia va giam sat strc khoe tim mach tr¢ nén cap thiét. Mic
du duoc xem 12 nhom dan s6 khoe manh, van dong vién van c6 nguy co dot tir do tim, chiém
khoang 1-3 truong hop trén 100.000 ngudi moi nam, déc biét & nhom tré tudi c¢6 bénh tim
tiém an khong duogc phat hién [1], [2]. Su thich nghi sinh 1y ctia tim do luyén tap co6 thé gay
gian that trai toi 65 mm, day thanh tim dén 16 mm, nhip chim xoang 35-50 bpm, khién chan
dodn phan biét véi cac bénh 1y nhu bénh co tim phi dai, viém co tim hodc loan nhip tré nén
kho khan [3], [4], [S]. Khoang “xam” gilta sinh 1y va bénh 1y nay doi hoi ing dung céac k¥
thuat chan doan cao nhu siéu 4m strain, cong hudng tur tim (CMR T1/T2 mapping), dién
tam d6 c6 hd trg Al [6], [7], [8]. Du céc to chire nhw Hoi Tim chau Au (European Society
of Cardiology-ESC) va Lién doan Bong da Quéc té (Fédération Internationale de Football
Association-FIFA) da c¢6 khuyén céo vé sang loc tim mach dinh ky, nhung tai Viét Nam,
quy trinh ndy con chua duoc chuan héa va dit liéu ndi sinh con han ché [9], [10]. Do dé,
viéc nghién ciru dic diém thich nghi sinh 1y va phat hién sém bénh 1y tim ¢ vén dong vién
mang ¥ nghia thuc tién cao, giup giam nguy co bién cb tim mach va bao dam an toan trong
luyén tap-thi dau.

II. NOI DUNG TONG QUAN
2.1. Phén loai mon thé thao va lién hé véi Kiéu hinh tim

Dé hiéu rd hon cac thay doi sinh 1y tim mach & van dong vién, can phén loai rd rang
cac mon thé thao theo mirc d6 géng sirc tinh (static) va dong (dynamic), vén anh hudng truc
tiép dén kiéu hinh thich nghi ctia tim. Theo khuyén céo ctia Hoi Tim chau Au nam 2020 [1]
thi cac hoat dong thé chat chia lam 3 loai chinh:

- Tinh (Static): Chu yéu tang 4p luc mau ma khong 1am ting nhiéu cung luong tim
(vi dy: thé hinh, judo).

- Pong (Dynamic): Chu yéu 1am ting cung lugng tim va tiéu thu oxy (vi du: Chay
bJ, boi 161).

- Hon hop (Mixed): C6 ca thanh phan tinh va dong (vi du: quan vot, bong chuyén).

Vi vay, van dong vién thé hinh-thudc nhom hoat dong tinh cao (high-static)-thuong
phat trién phi dai dong tam thanh that trai do dap ung véi ting hau tai kéo dai. Trong khi
do, van dong vién stic bén nhu chay b¢ hoac boi 101 thuong c6 gian 1éch tam buéng tim do
tang tién tai. Kiéu thich nghi nay rat d& nham véi bénh co tim phi dai, dic biét khi do day
thanh tim vuot ngudng 13 mm [1].

2.2. Su thich nghi sinh ly tim mach

Hoat dong thé chat, dugc dinh nghia la bat ky chuyén dong nao cua co thé do su co
co xuong 1am ting murc tiéu hao ning lugng cao hon mirc trao d6i chat khi nghi ngoi, néu
duoc thyc hién thuong xuyén va trong thoi gian dai, ¢6 thé dan dén sy thich nghi dang ké
cua hé théng tim mach dé cai thién hiéu suat trong thé thao. Biéu hién tim cua van dong
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vién 1a két qua cua nhiing su thich nghi vé hinh thai, chirc ning va diéu hoa nay va c6 thé
duoc dic trung boi khdi lwong, kich thude khoang va do day thanh tim ting 1én voi chic
ning tim thu va tim truong binh thuong [4]. Nhimng thay d6i nay phu thudc vao loai hinh
van dong nhu tap ndng hay van dong lién quan dén strc bén. Di voi nhitg bénh nhan tap
nang nhu néng ta s€ thuong gap phi dai dong tam. Nguoc lai, nhitng bénh nhan tap luyén
lién quan dén strc bén nhu chay bo duong dai hay gap gidn budng tim. Nhiing thay d6i sinh
ly trén tim cua van dong vién dugc thé hién nhu sau [11]:

- Phi dai dong tAm thit trai: La sy dép Gng sinh 1y dién hinh trong tip luyén cudng
dd cao vdi luc can 16n nhu nang ta. Thanh co tim, dac bi¢t 1a thanh ty do va vach lién that,
day 1én nhung budng that khong gidn. Sy phi dai nay gitip ting strc co bop va duy tri cung
lugng tim khi dbi mat voi ap lyc cao. P day thanh tim thuong < 13mm & nam va < 1Imm
& nit, khong kém rdi loan chtre nang tam thu.

- Giam nhip tim khi nghi: Do tang truong luc ph6 giao cam va giam truong luc giao
cam, lam tim hoat dong hi¢u qua hon. Nhip tim nghi < 60 lﬁn/phl'lt khong hiém gap ¢ van
dong vién, tham chi dudi 40 1an/phut vin co thé binh thudng néu khong kém triéu ching.

- Ting thé tich nhat bép va cung lwong tim t6i da: Du budng that khong gidn nhu
& van dong vién sirc bén, kha ning co bop manh mé va thich nghi mach mau tbt giap duy
tri luu lwong mau thich hop trong qua trinh luyén tap khang luc.

- Bién doi dién tdm d6: Cac bién doi dién tam d6  thuong thiy ¢ van dong vién thé
hinh gom block nhanh phai khong hoan toan, cao dién thé QRS, song T cao va nhon & cac
chuyén dao trudc tim. Nhitng thay d6i nay dugc xem 1a lanh tinh néu khong di kém triéu
ching hodc biéu hién cu tric tim bat thuong trén siéu 4m tim hodc cong hudng tir tim.

- Chirc niing tAm trwong cai thién: Khac voi suy tim phan suat tong mau bao ton
& nguoi bénh 1y, van dong vién c6 kha ning d6 ddy tim that tot trong thi tim truong, nhd
su phéi hop linh hoat giira nhip tim cham va d6 dan hoi co tim tang.

- Thay d6i c6 thé hdi phuc: Mot dac diém quan trong gitp phan biét thich nghi sinh
1y v6i bénh 1y 1a kha nang hdi phuc cac bién d6i nay sau mot khoang thdi gian nging tap
luyén thuong trong vong 3-6 thang. Cac dic diém sinh 1y nay khong chi phan anh su thich
nghi binh thuong ma con dong vai tro trong nang cao hiéu suat luyén tap va thi ddu cua van
dong vién. Tuy nhién, khi céc bién d6i vuot qué gidi han sinh 1y hoac kém theo dau hiéu
goi ¥ bénh 1y, can duoc danh gia chuyén sau hon [12], (bang 1, bang 2).

Bang 1. So sanh ciu tric tim & nguoi binh thudng va cac van dong vién [17], [3]

Thong so Nguoi binh thuong Vian dong vién
. Nam: 11-16mm
Bé day thanh thét trai Na[n < 1imm Nir: 10-14mm (phu thudc mén
Nir: < 10mm 2
thé thao)
Puong kinh that trai cudi tim 42-58mm (nam) C6 thé Ién den 65mm & VDV
truong 38-52mm (nir) nam (tang theo strc bén)
g Nam: < 115g/m? C6 thé tang t6i 135-160g/m? &
Chi s0 khoi co tim Nit: < 95g/m? nam VDV
w . Tang dén 42-45mL/m? 1 binh
2
Theé tich nhi trai < 34mL/m thuong & VDV
2. L x4 . Binh thuong theo gidi han Tang co hoi phuc, dac biét &
The tich nhi phai va that phai dan sb VDV sirc bén
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Bang 2. So sénh chirc nang tim ¢ nguoi binh thuong va van dong vién [1], [4]

Thong s6 Nguoi binh thudng Van dong vién _
o ) Thuong 50-65% (nhung van
Phan suat tong mau that trai 55-70% binh thuong nho cung lugng

tim cao va tan s thap)
Co thé thap 35-50 lan/phut

Tan s0 tim lac nghi 60-100 lan/phut (nhip cham sinh I{)

Cung lugng tim lac nghi 4-6 lit/phut Khong d6i hodc tang nhe

Cung lugng tim t6i da 20-25 lit/phat > 30-35 lit/phat

Dy trit tim Han ché Téang 10 rét G van dong vién
suc bén

2.3. C4c bat thuong bénh 1y 6 thé gip ¢ van dong vién

Trong khi phan 16n cac thay d6i tim mach & van dong vién 1a biéu hién thich nghi
sinh 1y, thi dau d6 van ton tai nguy co cac bét thuong bénh 1y nghiém trong. Dic biét, &
nhimg ngudi cd yéu td di truyén tiém an hodc luyén tap qua muc kéo dai. Cac bat thuong
nay co thé gy loan nhip nguy hiém, giam chirc niang tim hodc dot tir do tim khi ging sirc
[13]. Mot sé tinh trang bénh 1y thudng gip bao gom:

- Bénh co tim phi dai: La nguyén nhan hang dau giy dot tir & van dong vién tré.
Bénh co tim phi dai ddc trung boi phi dai khong d6i xtng cia vach lién that, c6 thé kém
theo tic nghén du()’ng ra thét trai, r6i loan chirc ning tAm truong va nguy co loan nhip that.
Can phan biét & voi phi dai sinh 1y bang siéu 4m tim va cong hudng tir tim [8].

- Bénh co tim that phai gy loan nhip: Dic trung boi su thay thé mo co tim that
phai bang m& va md xo, gy loan nhip tht va nguy co dot tir. Triéu chimg thuong kin ddo,
chi biéu hién khi gang strc. Can danh gi4 bang cong huong tir tim va Holter dién tam do.

- Roi loan nhip tim: Van dong vién thé hinh c6 thé xuat hién cac loan nhip nhu
ngoai tam thu that, nhip nhanh that khong bén virng, rung nhi, dac bi¢t khi c6 xo hoda co tim
do luyén tdp qua muc. Dién tam d6 va Holter 1a cong cu can thiét dé phat hién sém [3].

- Céc bét thwomg bam sinh: Nhu bat thuong dong mach vanh, hoi chung QT dai
bam sinh, hoi chimg Brugada... 1a  nhimg nguyén nhan tiém an gy dot tir ma khong co biéu
hién trude d6. Xét nghiém di truyén hoc va dénh gia dién sinh 1y c6 thé can thiét.

Do d6, cac van dong vién, dac bi€t 1a nguoi luyén tap cuong dd cao trong thoi gian
dai hodc c6 tridu ching nghi ngo, can duoc dénh gia day di bang tiép can da mo thic, gdm
dién tam dd, siéu Am tim, cong hudng tir tim, Holter dién tdm do va néu can thiét 1a xét
nghiém di truyén. Sang loc va theo ddi dinh ky gitp phat hién som cac nguy co va hudng
dan c4 thé hoa hoat dong luyén tap phi hop véi ting van dong vién (Bang 3).

2.4. Phan biét giira thich nghi sinh ly va bénh ly tim mach

Viéc phan biét gitta thay ddi sinh 1y va biéu hién bénh 1y & tim van dong vién 1a mot
thach thirc lam sang quan trong, dac biét trong nhiing truong hop “viung xam” [11]. Nhimg
thay d6i nay c6 thé chong lap va gay nham 1an vé6i cac ddu hidu cia mot s6 bénh tim cu
tric va dién c6 kha nang dan dén dot tir do tim, chang han nhu bénh co tim phi dai, bénh co
tim gidn ng, bénh co tim gay loan nhip thit phai, bénh dong mach chi va cac bénh 1y kénh
ion [14], [15].

Pénh gia ban dau bao gém viée thu thap tién sir ca nhan va gia dinh day du, danh
gia 1am sang va can 1am sang. Theo Hoi Tim Chau Au nam 2020, dién tam do 12 chuyén
dao (ECG) 1a mdt cong cu sang loc thiét yéu, khong xam 14n va chi phi thap gitip phat hién
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cac bat thuong dién hoc ¢ thé goi y bénh 1y tim [1], [16]. Pién tAm dd & tim van dong vién
¢6 thé c6 nhip cham, block nhanh phai khong hoan toan, séng T cao. Trong khi d6, song T
dao sau, QT kéo dai, ST chénh hodc song Q bénh ly, ST chénh 1én dang vom (kiéu Brugada),
song Q bénh 1y, hodc doan PR ngin kém song delta (goi ¥ hoi chimg Wolff-Parkinson-
White) giup goi ¥ bénh tim thyc thé. Mot nghién ciru duoc cong bd trén Tap chi Tim mach
Chau Au niam 2020 cua Corrado va cong su di dua ra cac khuyén nghi toan dién vé cach
dién giai dién tam d6 12 chuyén dao ¢ van dong vién. Nghién ciru nay nhin manh ring viéc
ap dung cac tiéu chuan dién giai cu thé, duoc diéu chinh cho phu hop véi van dong vién, 1a
rat quan trong dé giam thiéu ti 1¢ dwong tinh gia va 4m tinh gia nhu song T ddo nguge 6 V1-
V3 c6 thé 1a binh thuong ¢ van dong vién da den dudi 16 tudi, nhung 1a ddu hiéu bat thuong
& van dong vién da tring hodc van dong vién 16n tudi [14]. Mic du ECG c6 thé goi y, nhung
khong dii dé chan doan xéac dinh bénh 1y tim. Ti 1& dwong tinh gia c6 thé 1én téi 10-15% néu
khong ap dung cac tiéu chi dién giai ddc thu cho van dong vién, dan dén viéc xét nghiém
tiép theo khong can thiét [16]. Do d¢, dién tam d6 1a mot cong cu sang loc hiéu qua giup
xac dinh cac van dong vién can danh gia chuyén sau hon (hinh 1).
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Hinh 1.1. (A) Dién tdm d6 Brugada véi block nhanh phai khong hoan toan. Khong
gidng véi song R trong block nhanh phai, song J (mili tén) trong Brugada-ECG chi gioi
han & cac chuyén dao trudc tim phai (V1 va V2), khéng di kém véi song S dbi tmg (co
bién d¢ va thoi gian tuong duong) ¢ cac chuyén dao D1 va V6 (dau mili tén). (B) Trong

truong hop nay, chan doan xéc dinh dién tam dd Brugada duogc thyc hién thong qua
nghiém phap sir dung thudc chen kénh natri, gitp 1am 16 rd mau hinh Brugada dién hinh
dang “coved type” (mili tén) & chuyén dao V1 va V2.

=
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L3 aVF V3 Ve

Hinh 1.2. (A) Tai cuc sém & mot van dong vién da den khoe manh, dac trung bdi song
T 4m & cac chuyén dao trude tim phai (dau miii tén) di sau doan ST chénh Ién (miii tén).
(B) Song T 4m & chuyén dao trudc tim phai trong mot bénh nhan mac bénh co tim that
phai gay loan nhip. Luu y r’fmg, khéc véi tai cuc som, & ARVC khong c6 doan ST chénh
1én & cac chuyén dao trude tim phai.

IEH S I I S U I 78 N €7

Hinh 1.3. ECG ctia mdt van dong vién khong triéu chimg mic bénh co tim phi dai. Bénh
duogc nghi ngd trong qué trinh danh gia trude khi tham gia thi ddu nho cac bat thuong
trén ECG, bao gdm bién do QRS ting cao va song T dao nguoc & cac chuyén dao bén.

Hinh 1. Pic diém dién tim dd mot sé bénh ly tim mach & van dong vién [14].
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- Siéu am tim (Echocardiography): Bay 1a céng cu hinh anh phd bién nhat dé danh
gia ciu trac va chire nang tim do tinh san co, kha nang lap lai va chi phi thap. Siéu am tim
gitp do do day thanh tht trai, kich thudc buong tim va khi lugng co tim. Cac ky thuat tién
tlen hon nhu siéu 4&m Doppler mé va danh diu mé co tim c6 thé cung cip thong tin chi tiét
vé su bién dang co tim, giup phan biét giita thich nghi sinh Iy va bénh 1y. Cac van dong vién
strc bén thuong co phi dai 1éch tdm vé6i chirc ning tam truong binh thuong, trong khi bénh
co tim phi dai thuong c6 phi dai khong d6i xtg va rdi loan chtrc ning tim truong. O van
dong vién, siéu am tim thuong cho thay su gidn nd budng tim (dic biét 1a that trai va nhi
trai & van dong vién strc). Mot bai bao tong quan cua Sharma va cong sy chi ra ring trong
khi van dong vién thudng c6 kich thudc budng thit trai 1on hon va do day thanh ting, thi
chirc ning tdm truong (danh gia bang ti 16 E/A va thoi gian giam tdc song E) thudng van
binh thudng hodc thdm chi dugc cai thién nhe. Nguoc lai, bénh co tim phi dai thuong c6 sy
phi dai khong do6i xung, dédc bi€t 1a vach lién that, kém theo rdi loan chirc nang tdm truong
dang ké va c6 thé co tic nghén duong ra thét trai. Siéu a am tim la cong cu chan doan hinh
anh quan trong va hitu ich trong viéc loai trir cac bénh 1y cdu trac tim nhu bénh co tim phi
dai ndng hodc bénh co tim gidn nd. Tuy nhién, trong mdt ) truong hop, cac thay ddi sinh
1y c¢6 thé chong lap voi kiéu hinh ban dau cta bénh 1y can cac k¥ thuat hinh anh hodc xét
nghiém dé dua ra chan doan nhu gidi han trén cta do day thanh that trai duoc coi la binh
thudng & van dong vién nam 14 12 mm, nhung mot sé van dong vién co thé dat dén 15-16
mm. Viéc phan biét gitra phi dai sinh ly va bénh co tim phi dai & nhiing truong hop nay co6
thé khé khan va can cac phuong phap khac [17] (hinh 2).

- Holter dién tAm dd 24 gio: Hoat dong dién tim lién tuc duoc ghi lai trong mot
khoang thoi gian dai (thuong 1a 24-48 gio) trong cac hoat dong hang ngay cua van dong
vién. Piéu nay dic biét hiru ich dé phat hién cac rdi loan nhip tim khong thuong xuyén hosc
triéu chimg lién quan dén nhip tim [1]. O van dong vién, nhip tim cham xoang dang ké va
block nhi that 6 1 hodc 2 kiéu Mobitz I 1a nhitng phat hién ph6 bién va thuong 1a lanh tinh
[14]. Cac hudng dan ciia ESC nam 2020 vé bénh tim mach & van dong vién da chi rd rang
Holter ECG 1a can thiét khi co céc tridu chimg nhu dénh tréng nguc, ngat hodc tién ngat,
hoic khi ECG lic nghi ¢6 cac du hiéu nghi ngo vé rdi loan nhip [Error! Reference source
not found.]. Mac du cac nghién ctru cu thé vé Holter ECG trong 16i loan hoat dong dién
clia tim trong giai doan 2019-2025 khong nhiéu, nhung cac huéng dan 1am sang van duy tri
vai tro Holter dién tim d6 24 gio nhu mot phan ciia phuwong phap tiép can da mo thire. Holter
ECG c6 gia trj trong viéc phan biét cac rdi loan nhip sinh 1y (nhu nhip tim chim xoang ning
hodc block nhi that dd cao vao ban dém) voi cac 16i loan nhip bénh 1y (nhu nhip nhanh that
khong bén vimng). Su xuat hién ciia cac nhip nhanh that kéo dai, hodc nhip nhanh trén that
c6 triéu chimg, dic biét 1a khi chiing xuat hién trong qué trinh hoat dong binh thuong can
cac xét nghiém va danh gia sdu hon dé loai trur.

- Chup cdng hwéng tir tim (Cardiac Magnetic Resonance-CMR): La tiéu chudn
vang dé danh gia cau tric va chirc ning tim véi do chinh xac cao, gitip cung cap hinh anh
chi tiét vé giai phau, dinh lugng khdi lugng co tim va phat hién xo héa co tim qua bom chét
tuong phan gitp tang cuong gadolinium thi muén (LGE). Sy hién dién cua LGE thuong goi
¥ bénh 1y co tim tiém 4n, ngay ca khi cac thay ddi cau tric khong 1 rang, gitip phan biét
"biéu hién tim cua van dong vién" vai cac bénh co tim nhu bénh co tim phi dai hay bénh co
tim that phai gy loan nhip [6]. Mot nghién ctru tong quan nam 2024 cua Kashani va cong
su dd nhan manh vai tro ngay cang ting cia CMR trong viéc phan biét “biéu hién tim cia
van dong vién” vdi cac bénh 1y tim. Nghién ctru ndy chi ra ring CMR c6 thé phan biét chinh
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xéc giita phi dai that tréi sinh 1y (thudong khong co LGE) va bénh co tim phi dai (thuong co
LGE ¢ cac vung phi dai) [15]. Tuong ty, trong chan doan bénh co tim that phai gdy loan
nhip, CMR c6 thé phat hién sy tham nhiém mé& hosc xo hoa & that phai, nhitng déu hiéu
bénh 1y khong c6 trong “biéu hién tim ctiia van dong vién”. Mot nghién ctiru khac nam 2024
ciing khang dinh CMR gitip xé4c dinh thich nghi thé thao thong qua viéc khong c6 LGE va
kha nang hoi phuc do day thanh that khi giam hoidc ngimg tap luyén [7]. CMR 14 cong cu
t61 wu khi siéu am tim khong du rd rang hodc khi can phén biét cac trudng hop “ving xam”.
Su hién dién cua LGE, dac biét ¢ nhiing vi tri dac trung cho bénh 1y (vach lién that & bénh
co tim phi dai, that phai ¢ bénh co tim that phai gay loan nhip), 1a mot ddu hiéu manh mé
cho bénh 1y tim, ngay ca khi cac thay d6i cau truc khong rd rang. Tuy nhién, CMR dit tién
hon va it san c6 hon siéu 4m tim, nén thudng dugc chi dinh 1a xét nghiém thi hai hodc thu
ba khi c6 nghi ngo cao [18] (bang 4).

- Chup cit 16p vi tinh (CT) va xa hinh hat nhan: Pugc st dung trong mot sd
truong hop cu thé, vi du dé danh gia bénh dong mach vanh, déc biét & cac van dong vién
lon tu01 [18]. Ngoai ra, chup cit 16p vi tinh da diy dong mach vanh cung cap hinh anh chi
tiét vé dong mach vanh, ddc biét & cic van dong vién 16n tudi hodc cé yéu td nguy co.

- Xa hinh hat nhan (SPECT/PET) giup anh gia tudi mau co tim va chirc nang tim.
Thudng dugc sir dung dé phat hién thiéu mau cuc bd co tim khi c6 nghi ngd bénh dong
mach vanh khong rd rang trén cac xét nghiém khac. Cac huéng dan ciia Hoi Tim Chau Au
nam 2024 vé vai tro ctia hinh anh trong phong ngira dot tir do tim trong thé thao da dé cap
dén chup cit 16p vi tinh dong mach vanh va xa hinh hat nhan va c6 thé duoc xem xét khi
can danh gia bénh dong mach vanh tiém an, dic biét & nhitng van dong vién co tri€u ching
hodc yéu t6 nguy co. Tuy nhién, cic phuong phéap nay it khi duoc sir dung dé phan biét truc
tiép “biéu hién tim cta van dong vién" vdi bénh co tim cAu truc. Chup cat 16p vi tinh va xa
hinh hat nhan khong phai 1 cong cu chinh dé chan doan phén biét véi cac bénh co tim. Vai
tro cua ching thuong gidi han trong viée tim kiém cac nguyén nhan khac cua dot tir do tim,
nhu bat thuong dong mach vanh hodc bénh dong mach vanh & nguoi tré, dac bi¢t khi cac
triéu ching hodc tién str gia dinh goi ¥ [18].

Niam 2021, nghién ctru ciia Vang Kién Puoc vé hinh thai va chic nang that tréi bang
k¥ thuat siéu 4m danh ddu mo co tim trén van dong vién. Nghién ctru dugc thuc hién giira
141 van dong vién va 94 ngudi khoé manh. Tét ca cac dbi twong tham gia nghién ctru duoc
hoi bénh, thim kham chiéu cao, can nang, nhip mach, huyét ap, do ECG va si€u am tim quy
udc danh gia cac thay d6i vé hinh thai va chirc ning thét trai, nhi trai trén van dong vién.
Siéu am tim danh ddu mo dé khao sat cac bién dang va toc do blen dang co tim trung binh
theo chiéu doc, chu vi va truc ngan that trai. Khao sat sy xoay, xodn, thao xoan that trai. Két
qué cho thiy c¢6 cac bién doi vé hinh thai nhung chirc nang thét trai khong thay ddi trén van
ddng vién qua siéu &m tim quy udc. Siéu 4m tim danh diu mo ghi nhan bién dang theo truc
doc that trai khong khac biét gitta cac nhom véan dong vién v6i nhom ching va giita cac
nhém van dong vién. Tuy nhién, ghi nhan c6 su khac biét bién dang co tim theo chu vi, truc
ngén that trai giita nhom véan dong vién v61 nhdm chung va gitra cac nhom vén dong vién
[9]. Tuy nhién nghién ctru trén c& mau 1a nho, chua so sanh toan dién va theo ddi trén tat ca
cac d6i tuong van dong vién theo phén loai tinh, dong, hén hop cua ESC. Nam 2023, tai
Viét Nam di tién hanh nghién ctru xay dung quy trinh, tiéu chuan sang loc phat hién sém
bénh 1y tim mach & van dong vién. Phén tich trén 1172 van dong vién qudc gia da cho ra
doi quy trinh kham sang loc nham canh bdo, phat hién sém bénh 1y tim mach ¢ van dong
vién. Két qua nghién ctru da chuan hoa quy trinh cac budc kham, sang loc phat hién bénh
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1y tim mach van dong vién qudc gia va déng thoi da chuén hoa bo tiéu chi, tiéu chuan chan
doan sang loc bénh ly tim mach van dong vién quoc gia gdm 14 tiéu chuan 1am sang ¢ diéu
kién khong van dong; 20 tiéu chuan dién tdm d6 thuong qui, 11 tiéu chuan siéu am tim va
17 tiéu chuan nghiém phap gang stre dién tam dd [10] tuy nhién tiéu chuén can dugc danh
gia chuyén séu tai co s¢ du diéu kién, chwa sin co ¢ cac trung tam thé thao. Ttr d6 cho thiy
can phan biét gitra thich nghi sinh ly va bénh 1y tim mach can két hop da yéu td, tir khai thac
lam sang, can 1am sang co ban dén k¥ thuat cao nhu cong hudng tir tim va xét nghiém di
truyén hoc. Cach tiép can da mo thirc theo timg budc s& gitip giam thiéu chan doan sai va
néng cao do an toan cho van dong vién.

Y v ¥ L. J—
T 4m & chuyén dao thanh dudi QT kéo dai Sa mép van hai la Tién sir dot tlr do tim
; o
01 6O
Loan nhip that qua ECG Xo hda phan déy thanh dudi H& van 2 14 néng R&i loan chirc ndng that trai ndng

Hinh 2. Biéu hién goi ¥ ting nguy co dot tir tim ¢ van dong vién c6 sa van hai 14 [1]
Bang 3. So sanh dic diém tim mach & van dong vién theo loai hinh thé thao [1], [2], [3], [4],
[6], [14], [15], [17]

bac diem Vian dong vién tinh Van dong vién dong | Van dong vién hon hop
Gian budng that; | K&t hop: vira tang bé
duong kinh cu6i tdm | day thanh, vira gian
truong that trdi < | budng that mac do trung

Phi dai dong tam; bé
Cau trac that trai day thanh that trai <

16mm (nam) 65mm binh
£ Ao < \ . . A Tang 10 rét, ca thanh va
Khoi lugng that trai | Tang nhe-vira Tang vira-nhiéu budng
EF binh thuong; GLS EF thuong binh thuong;

Chtrc nang tam thu EF binh thuong hoac

(EF, GLS) binh thuong hodc giam tang; GLS bio ton c6 thé tang nhe khi ging
nhe suc
Chtc nang tam | _. \ Binh thuong hodc | . \
trrong Binh thuong tang nhe E/A Binh thuong
, A < i . R Thay d6i két hgp: nhip
Dién tam db Séong T am, tang dién | Nhip cham xoang, cham va dién thé QRS

theé QRS tang bién do séng R ca0
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Dic diém Vén dong vién tinh Van dong vién dong | Van dong vién hon hop
Buong that gidn,
thanh binh thuong
hodc hoi day

Phi dai dong tam, | Gian that, thé tich | Pic diém hdon hop,
Cong huong tir tim | khong co6 xo hoa khu | ting, khong co seo/xo | khong c¢6 dau hiéu bénh
tr ho 1y ro rét

Bénh co tim phi dai,

Thanh day, budng that
binh thuong

Vira day thanh vura gian

Siéu am tim A A gk
budng, can doi

Nguy co nhdm 1an | Bénh co tim phi dai Bénh co tim dan bénh co tim din
Can do bé day thanh | Cén theo ddi duong D'énh 4 da phuone fién
Y nehia lam sin chinh xac, phan biét kil:lh cuoi tam truong Kt hg lﬁnf san g cén
& € | v&i bénh co tim phi dai | that trai, loai trir bénh A sgr?g &

¢6 tinh di truyén co tim dan

Béang 4. So sanh dac diém dién tam dé, cong hudng tir tim & nguoi binh thudong va van dong
vién [1], [14], [15]
Dic diém \ Nguoi binh thuong \ Vian dong vién

Pién tam do6

C6 thé ¢o nhip cham xoang, block nhanh
phai khong hoan toan, song T dao ¢ V1-
V4 & van dong vién tré

bién tam dd Khéng c6 block, phi daiﬂhoac
T bat thuong nguy hiém

Cong hudng tur tim
C6 thé giam nhe (-16 dén -19%) nhung
khong kém rdi loan chirc ning
T1 mapping Binh thuong 950-1.050 ms Thuong gidm (do tang khoi co tim)
Khéng ting-néu ting — nghi ngd bénh Iy
(vi du viém co tim)

Strc cang truc doc -20+ 2%

T2 mapping Binh thuong

Bat gadolinium
mudn

III. TRIEN VONG NGHIEN CUU VA UNG DUNG LAM SANG

Nhing tién bo gan day trong tri tué nhan tao (AI), sinh hoc phén tir va hinh anh hoc
tim mach d& mé ra cac huéng di day hira hen trong danh gia tim van dong vién.

Thir nhat, Al trong phan tich dién tim d6 (ECG) da gitp nang cao kha nang phat
hién bat thudng tim mach. Nghién ctru nam 2025 cho thay Al tich hop vao ECG nghi gitp
tang d6 nhay va do déc hiéu trong sang loc tim mach, nhén dién cac dau hiéu nho ma mat
thuong kho phat hién, tir d6 hd tro giam nguy co dot tir ¢ van dong vién tre [1], [7]. Tuy
nhién, hiéu qua ctia AI phu thudc 16n vao chat lugng dir lidu dau vao va can bac si xac nhan
khi c6 két qua bat thuong.

Thir hai, xét nghiém di truyén va chi diém sinh hoc dang ngdy cang dong vai tro
trong phat hién bénh tim di truyén tiém an. Theo khuyén céo ctia ESC, xét nghiém gen nén
dugc chi dinh ¢ van dong vién co tién sir gia dinh méc bénh tim, bat thuong ECG hoac sau
bién cb tim khong 16 nguyén nhan. Tuy nhién, chi phi cao va bién thé gen chua rd ¥ nghia
1am sang van la thach thac [11], [16].

Thir ba, thiét bi deo thong minh da cho thiy tiém ning trong theo ddi dién tam dd,
nhip tim va SpO: theo thoi gian thyc. Mot nghién ctru gan day da chimg minh kha nang sir
dung dong ho deo tay dé phat hién nguy co nging tim dot ngdt & van dong vién tré vai chi

Khéng cé Khoéng c6-néu c6 — nghi ngd bénh 1y
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phi thap va kha ning mé rong cao [2]. Du vy, thiét bi nay chi ghi nhan téi da 4 dao trinh,
chua thay thé duoc ECG 12 dao trinh tiéu chudn trong chan doan chuyén sau.

Téng the cac cong ngh¢ nay giup nang cao hiéu qua sang loc, chuan hoa quy trinh
va mod rong tlep can y té tim mach cho van dong vién-ddc biét tai cac vung thiéu chuyén gia
hodc trang thiét bi chuyén sau. Tuy nhién, chung can duoc trién khai kém danh gia 1am sang
toan dién, c6 kiém chimg va huan luyén phu hop dé t6i wu hoa gia tri tng dung.Tong thé,
xu hudng c4 nhan hoa va cong nghé héa trong danh gia tim mach thé thao khong chi gitip
chan doan chinh x4c hon ma con dong vai trd phong ngira chii dong, gop phan bao vé an
toan tim mach cho van dong vién (hinh 3).

THICH NGHI SINH LY VA BENH LY CUA
HE TIM MACH G VAN PONG VIEN

-
@ THICH NGHI SINH LY " 2 @sinHw
N =

¢ ¥ Bénh cotim phi dai

’ j * Bénh cd tim tht phai gdy loan nhip

]
e e A * Rai loan nhip
: (o} ] S
* Tang kha nang dd day tim truong e N /‘
5 J'@. @@ * Bit thuong bam sinh

(o) TRIEN VONG NGHIEN CUU VA UNG
DUNG

® Phi dai dong tam that trai

* Nhip tim cham

* Thay ddi dién tim (ECG)

® Tri tué nhan tao (Al)
® Xét nghiém gen

Hinh 3. So d6 tom tit sy thich nghi sinh 1y va bénh 1y tim mach ¢ van dong vién
IV. KET LUAN

Trong bai tong quan nay, chiing toi da phén tich cic diac diém thich nghi sinh 1y va
nguy co bénh 1y tim mach & nhém van dong vién. Cac thay doi nhu phi dai dong tam that
trai, nhip tim cham khi nghi, tang cung luong tim va bién d6i dién tdm do 1a biéu hién sinh
Iy thuong gap. Tuy nhién, nhitng dic diém nay co thé tring lap voi cac bénh 1y nguy hiém
nhu bénh co tim phi dai, bénh co tim that phai gdy loan nhip, rdi loan nhip tim hoic bat
thuong bam sinh, 1am ting nguy co dot tir khi gang sirc. Phan biét giira thich nghi sinh Iy
va bénh 1y 1a mot thach thirc 16n trong thue hanh 1am sang, doi hoi tiép can da mo thire két
hop 14m sang, can 1am sang va xét nghiém chuyén sau. Ngoai ra vai trd tiém nang to 10n tir
céc tién bd cong nghé hién dai nhu tri tu¢ nhan tao, xét nghiém di truyén va thiét bi deo
thong minh 14 nhitng hudng tiép can hién dai nay mo ra trién vong cé thé hoa cham séc sirc
khoe tim mach cho van dong vién. Bai tong quan cua chung toi cling c6 nhitng han ché nhat
dinh khi khong so sanh sy khac biét ¢ tirng nhom mon thé thao thé cac phan loai quoc té
(nhitng ndi dung chi néu 1én mot sé mon thé thao nhat dinh nhu ct ta, boi 16i ...), dong thoi
chung t6i ciing chura néu 1én cac dac diém, dau hiéu bénh 1y tim theo timg nhom mon thé
thao, day s& 1a tién dé cho cac bai tong quan va nghién ctru tiép theo cho cac nha nghién ciru
quan tdm dén linh vuc y hoc thé thao.
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