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Y HOC VA
DINH DUONG THE THAO

iém phép yang siic trony chan dodn
trinh do the lvc van dong vien

TS. BS. V6 Tuong Kha, BS.CKI. Ngo Dic Nhuan g

TOM TAT:

Ap dung thit nghiém ging stc theo mdé hinh
Bruce giip sang loc, phat hién sém bénh 1y tim
mach tidm 4n clia van dong vién (VDV) théng qua
xac dinh st bién déi cac thong s6 clia dién tim
dé, sieu am tim, MRI, PET-CT, xa hinh tim...
Nghiém phap ging siic con la bién phap dé kiém
tra, danh gia trinh do thé lyc ciia VDV vé stic bén
va khi (stc bén chung) thong qua xdc dinh
VO2max va stic bén ky khi (stic bén téc do)
thoomng qua xdc dinh ngudng yém khi
(Anaerobic Threshol —AT).

Tit khéa: NPGS; Protocol Bruce; Sitc bén; |

Bénh ly tim mach

ABSTRACT:

Applying Bruce's protocol stress test to help
screening and early detecting athlete's potential
cardiovascular disease by determining changes in
electro cardiogram, echocardiography, MRI,
PET- CT. Stress test is also a method to test and
assess an athlete's physical strength level about
aerobic strength (general endurance) through
determining VO2max and anaerobic strength
(speed endurance) through determining anaerobic
threshold (AT).

Keywords: NPGS; Protocol
Endurance; cardiovascular disease
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1. DAT VAN DE

Nghiém phap géng stic (NPGS) 1a mdt tric nghiém
kiém tra thé luc thudng dugc sit dung mdt cach thudng
quy dé€ chdn dodn bénhtim thi€u mau cuc bd va danh gia
dy trit tim phdi. NPGS dugc thyc hién bing mdt thAm
lin hay xe dap ging sitc, hodc hi€m khi v6i mdt may do
cdng clia cd (ergometer) & cinh tay va c6 thé bao gdm
phan tich thong khi (loai nay dugc goi la tric nghiém
ging stic tim phdi). C6 nhitng protocol véi miic ging siic
ting dan bic cong suit khdc nhau dugc thiét k& dac biét
cho tric nghiém ging sitc. Xe dap ging sic it tdn kém,
nhd gon hon thim lin va khi thuc hién nghiém phap
phan trén cla co thé bénh nhan it chuyén dong hon,
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nhung nhanh chéng mdi chi du6i khién han ché viéc dat
t6i mifc ging stic toi da 13 mdt van dé thudng gip. Két
qua 1a tham lin dugc st dung phd bi€n hon & Hoa Ky
khi 1am NPGS. Phan 16n céc sd liéu bdo cdo déu duwa
trén protocol Bruce, dugc thuc hién trén thim lin va 1a
protocol phd bién nhit dudc st dung trong thuc hanh
l1am sang. NPGS c6 thé gin v6i may dién tim, ghidién
tam dd (ECG) ging stic ddi véi bénh nhan & cac bénh
vién, @& chin do4n khi ¢6 nghi ngd bénh nhan mic bénh
tdc nghén dong mach vanh nhu: doan ST chénh xudng
thAp hon 1 mm khi ghi dién tAm do; d& chdn doan
nguyén nhin dau thit nguc hodc dénh gia chiic ning
cung cAp mau chic cd tim cia mach vanh; d€ d4nh gid
hié¢u qua diéu tri nhoi mau co tim..C6 thé sif dung thém
siéu Am tim hay hinh anh xa ki tu6i mau co tim dé gidp
cai thién do nhay cAm va dd dic hiéu cta tric nghiém.

P ¢6 nhiéu nghién cifu so sanh tinh chinh xac cla
nghiém phdp ging stic v6i chup dong mach vanh. Mot
phan tich gdp gdm 24.074 bénh nhan cho thiy do nhay
trung binh la 68%, do dic hi¢u trung binh 1a 77%. Do
nhay ting I&én 81% va do dic hi¢u gidm xudéng 66% doi
v&i bénh nhiéu nhanh mach vanh, va do nhay 1a 86% va
do ddc hiéu la 53% doi v6i bénh than chung hay bénh 3
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nhdnh mach vanh. Tinh chinh x4c vé& mit chin dodn cta
tric nghiém géng sitc c6 thé dugc cai thién khi c6 su hd
trg clia cdc ky thuat chin dodn hinh dnh nhu: siéu Am
tim hay hinh 4dnh tu6i mau cd tim.

_ 2. NPGS TRONG TAM SOAT BENH LY TIM MACH
CUA VBV

Trong thé thao, c6 nhitng VDV mic bénh 1y tim
mach tiém An va diy 12 nguyén nhan gy dot tif thudng
gip trong thi ddu va tap luyén thé thao. Thuc ti&én da cho
thAy nhiéu nan nhan dot tif ngay trén dudng dua, chét
trén san tip hay chét trén san diu du trudc d6 trong vé
bé ngoai la ngudi khde manh.

Tai Viét Nam, VDV xe dap Pd Xuan Tam chétngay
trén dudng dua & gidi xe dap tién SEA Games 22 t§
chiic tai Hoa Binh vio nim 2003. Thang 5/2015, Tran
Nam Trung thd mon cia Ciu lac bd béng dd Quan khu
4 da bat ngd ngat lim khi dang tap luyén ngay trén san
boéng. Moi nd luc citu chita sau d6 déu vo vong. Thang
1/2019, VBV V6 Van Thom da ra di khi chua kip hoan
thanh dudng chay tai mot gidi ddu Marathon ma anh
van tham gia hang nim. Pang chd ¥, mdéi trudec do 1
ndm, anh ting nam trong top 90 ngudi hoan thanh
Marathon cy ly 42km trong thdi gian s6m nhat. Hang
nam tai bénh vién Thé thao Viét Nam ciing ti€p nhan
nhi¢u VDV nghié&p vao cap citu vé bénh Iy tim mach tir
san tap luyén, thi ddu chuyén dén. Trong nim 2019,
bénh vién Thé thao Viét Nam da ti&€p nhan cip ctiu 04
trudng hdp cAp ctu ngitng hd hip, ngitng tudn hoan
ngay trén sn d4 bong mini, trong d6 c6 03 trudng hgp
dugc xdc dinh dot t ngay trén san tip, 01 trudng hgp
dudc cip ctu kip thdi, chuyén 1én tuyén trén va may
min hoi phuc.

Tai ngudc ngoai tai nan dot tif trong thé thao ciing
khong phai 12 hi€m gip. Thé gi6i ciing nhu béng daltaly
lai mot 1an nita phdi sdc khi ching ki€n Piermario
Morosini ctia ddiLivornotir biét cudc sdng khi dang thi
diu trén san. Piermario Morosini, 25 tudi, da bi dot t&
ngay trén sin trong tran dau thudc khudn khd gidi Serie
B gifta Livorno vaPescara. Du dugc cdc nhan vién y t&€
¢6 mat kip thoi nhung anh da khéng qua khoi khi dang
trén dudng tdi bénh vién. Bic sy truc ti€p phu trich ca
cap cttu Blasi cho bi€t con dau tim chinh 1a nguyén nhian
khi€n Morosini phdi mai mii ra di. Papy Faty 28 tudi
ctia tuyén qudc gia Burundi dang thi ddu cho ddi bong
Malanti Chiefs da dot tir vi truy tim trong khi dang thi
diu vao ngay 24/04/2019. Piéu ding néi & day la cich
do6 3 thing, cdc bic s da khuyén Papy nén ngirng hoat
dong manh vi ¢6 bénh tim mach. Khi d6 Papy da khong
nghe 13i canh bdo clia cdc bdc si va thAm chi 1a tir choi
diéu tri bénh tim vi cho riing stic khde ctia minh rit tot.
Pay 1a 15i canh bdo véi cdc cAu thii dang thi ddu dinh

cao ma khdng kiém tra nghiém tic vé tinh trang thé luc
cta ban than.

C6 thé thdy hau hét cic trudng hop dot tir thudng
lién quan t&i bénh 1y tim mach tiém 4n, xay ra & mot
ngudi c6 vé bé ngoai khdée manh nhung khong dong
nghia vdi viéc bén trong cling khée manh. Vi vay,
phong ngira dot tit trong tap luyén, thi dau thé thao dwa
vao viéc khdm, chdn dodn sém 12 vo cling quan trong
doi v6i VDV. NPGS 1a mot gidi phap tAm sodt, phat
hién s6m bénh 1y tim mach tiém tang clia VDV dé
canh bdo hudn luyén vién, bic sy doi tuyén va cic
VDV luu ¥ lugng van dong trong tap luyén, thi diu va
c6 bién phap phong va diéu tri kip thdi bénh ly tim
mach tiém tang.

Bén canh viéc st dung NPGS dé kiém tra chan dodn
sém bénh tim mach tiém 4n, trong thé thao con ting
dung NPGS dé danh gia trinh d6 thé lyc ctia VBV. D6
1a viéc tng dung NPGS gin vdi thi€t bi phan tich ECG,
khi thd nhu Cosmed hay BLT (bilateral lung transplan-
tation) c6 tinh ning do ludng cic chi s6 danh gi4 chita
ning hd hap va tim mach dip dng véi lugng van dong
ting dan t6i gdng stic 8i da. Viéc dénh gia trinh do tp
luyén cia VDV dua trén nguyén Iy van dong ting tuyén
tinh v6i cong sudt cho t6i khi dat t6i cong suit 31 da.
Giong nhu chiing ta chay bd tir chan doc 1én dinh doc.
Theo nguyén ly van dong nay, bac sy dé dang danh gid
dudc ning luc van ddng cla tirng ngudi. Vi ¢6 ngudi chi
chay dugc 1/3 ddc hay nita doc di phéi nging vi kiét
stic, nhung cling c6 ngudi ning luc van dong ot ho c6
thé chay Ién t6i dinh déc. Mit khac, thong qua thiét bi
do Iudng chifc niang hd hip, tim mach ching ta c6 thé
theo doi toan bd qu4 trinh chay 1én ddc va thdy dugc 2
mién (phase) chuyén héa ning lugng cung cip trong
sudt qua trinh thyc hién NPGS cia VDV.

2.1. Phase van dong trong mién chuyén hoa ua khi

Ning luong dudc cung cap cho co thé cé su tham
gia clia oxy (O2) trong cdc phdn ting oxy héa & t€ bao.
Trong phase nay chiing ta c6 thé theo dai dugc thé tich
khi luu théng (VT); thong khi phdi (VE), thé tich khi
carbonic (VCO2); tan s6 tim (HR); thé tich oxy tiéu thu
(VO2),..Dic biét 1a dwa vao VO2 chiing ta c6 thé ddnh
gid dugc ndng luc va khi cia VBV. Lugng van dong
tang dan thi luu lugng VO2 ting theo cho tdi khi cong
sudt van dong dat t6i mic t6i da (Wmax), ludng oxy
tiéu thu cling dat t6i t6i da (VO2max). Gia tri VO2
max cang cao thi siic bén wa khi (hay siic bén chung
cang tot).

2.2. Phase van dong trong mién chuyén héa yém
khi (con goi la ky khi)

Ning lugng dudc cung cAp cho cd bidp khong c6 su
tham gia ctia O2. Ning lugng dugc cung cAp trong miém
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Hinh 1: D6 thi xdc dinh nguong lactate giita hai VPV

chuyén héa nay dugc cung cap chli yéu tir qua trinh thiy
phan cdc phan tir glucose khong c6 sy tham gid ciia oxy.

Uu diém clia qud trinh chuyén héa nay la ning
luong cuc cung cAp cho cd bip cuc nhanh nhung cé
nhugc diém san sinh ra axit lactic. Téc do va lugng van
dong cang ting nhanh, thi lugng axit lactic ting cang
nhanh, gdy nén hién tugng tich tu axit lactic trong co
khi€n co thé miét moéi va d6 1a nguyén nhian khién
VDV khong thé chay ti€p dugc nita. Vi vay trong thé
thao ngudi ta thudng xét nghiém ndng do axit lactic dé
d4nh gi4 stic bén yém khi hay stic bén toc d6. VDV nio
c6 nguong y&ém khi (lactate Threshold) cao hon thi stic
bén tc do tot. Hinh 1 cho thdy VDV 1 (Athlete 1) c6
ngudng yém khi cao hon VBV 2 (Athlete 2) nén siic
bén tdc do tot hon.

Tuy nhién phuong phap xét nghiém c6 can thiép 13y
mau mau xét nghiém axit lactic & xac dinh ngudng lac-
tate c6 mot sd nhugc diém gay xam lan, chdy mau hoic
khé c6 thé 14u mau mau khi dang chay. Vi vay, cdc nha
khoa hoc da nghién cttu, ch€ tao nhitng thi€t bi khong
cAn xam 14n ma van xac dinh dugc ngudng yém khi, d6
1a phuong phap phan tich khi thd. Theo doi bi€u dd trén
man hinh m4y phan tich khi trén thi€t bi Cosmed hay
BTL chiing ta thiy dudng biéu di&én khi VCO2 gia ting
tuyé&n tinh v6i VO2. Nhung dén mot thdi diém VCO2
tang vot, d6 chinh 1a thdi di€m xuat hién ngudng y€m
khi (Anaerobic Threshol —AT).

Dua vao diém ting dot bién trén do6 thi dién bién
ndng d6 VCO?2, chiing ta sé& xac dinh dudc ngudng yém
khi cia mdi VPV. Tir két qua phén tich nay chiing ta c6
thé so sdnh stic bén clia cic VDV trong mdi doi. VDV
nao xuat hién ngudng y&m khi mudn hon thi siic bén
y&m khi hay stic bén tdc do tot hon.

Nhu vay, NPGS Ia phuong phép kich thich hoat dong
clia co thé & muc toi da, nhim lam boc 16 bénh 1y tiém
4n ma & trang thai nim nghi khdng bi€u 16. Trong céc
bénh vién thudng 4p dung NPGS gdn may ghi dién tim
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Hinh 2: Do thi xdc dinh nguong yém khi

goi 1a ECG ging stic d& chin dodn, tién lugng, danh gid
két qué diéu tri bénh tim mach & bénh nhan. Trong thé
thao, viéc ting dung NPGS dé chin do4n bénh tim mach
tiém 4n 12 mot phuong phdp quan trong trong phong
chong tai bién dot tir c6 thé xay ra trong tap luyén va thi
d&u. Mat khic viéc gin thém cic thi€t bi phan tich
ECG, khi thd trong ki€ém tra ging stic c6 thé gitp bac sy
danh gi4 trinh do thé lyc VDV thong qua dnh gia siic
bén chung (VO2max), stic bén tdc do (xdc dinh ngudng
yé&m khi).

3. CHi DINH, CHONG CHi DINH VA CHi DINH
NGUNG THUC HIEN NPGS

3.1. Chi dinh

Cic chi dinh phd bi€n nhit ctia nghiém phap ging
stic, theo huéng din hién tai clia ACC va AHA, dugc
tom tit dudi day:

- Khi chdn doan nghi ng bénh nhian mic bénh tic
nghén dong mach vanh dva trén tudi, gidi tinh, va 1am
sing, bao gdm c4 nhitng bénh nhin c6 block nhanh phai
va doan ST chénh xudng thap hon Imm ldic nghi.

- Diing @€ phan ting nguy co, ddnh gid phan do chic
ning va tién lugng & bénh nhan nghi ngd hodc bi€t bénh
dong mach vanh dua trén tudi, gi6i tinh va 1am sang.

- Diing @€ danh gi4 nhitng bénh nhan di biét bénh
dong mach vinh ma cé su thay ddi dang k€ tinh trang
lam sang.

- Pénh gid bénh nhan dau thit nguc do co thit mach
vanh.

- Banh gid nhitng bénh nhan dau thit nguc khong 6n
dinh c6 nguy co thap hay trung binh, sau khi nhitng bénh
nhan nay da &n dinh, khong con triéu ching thi€u mau
cd tim cuc bQ, hodc suy tim.

- Sau nhdi mau co tim dé€ danh gia tién luong, chi
dinh hoat dong thé luc, hay dénh gia hiéu qua diéu tri
ndi khoa hién tai tru6c khi xuat vién bing NPGS dudi
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mifc t8i da 4-6 ngay sau nhdi mau cd tim hoic sau khi
xuAt vién bing NPGS gidi han béi triéu ching, t5i thiéu
14-21 ngay sau nhdi mau co tim.

- Nhiim phét hién thi€u mau cuc bd cd tim & bénh
nhan dudc xem xét tai thong mach vanh.

- Sau khi xuat vién dé xac dinh mic d6 hoat dong thé
luc va tu van sau khi tai tudi mau mach vanh nhu 13 mot
phan clia chuong trinh phuc hdi chic ning tim.

- & nhitng bénh nhan h& van dong mach chéi man
tinh, NPGS gitp ding gid chifc ning va triéu chitngco
ndng & nhitng ngudi ¢ triéu chiing co ning gdi §.

- Khi danh gid nhitng cai dét thich hgp cho cac thong
s0 clia may tao nhip, & nhitng bénh nhAn mang m4y tao
nhip ¢6 chiic ning dap Gng ting nhip khi ging siic.

- Pdnh gia va phat hién nhitngb&nh nhan dugc biét
hoic nghi ngd rdi loan nhip lién quan dén ging stic.

3.2. Chong chi dinh

3.2.1. Chong chi dinh tuyét doi

Nhdi mau co tim cip trong vong 2 ngay; Pau thit
nguc khong &n dinh; R&i loan nhip chua kiém sodt dudc
gy triéu chitng hodc gy rdi loan huyét dong; Hep van
dong mach chd ning va cé triéu chiing; Béc tach dong
mach chii cAp; Suy tim c¢6 triéu chiing chua ki€m soét
dudc; Thuyén tic hoic nhdi mau phdi cAp; Viém cd tim
hoidc viém mang ngoai tim cap.

2.2.2. Chong chi dinh tuyét doi

Hep than chung mach vanh; Hep van dong mach cht
trung binh; R&i loan dién giai; Huyét 4p cao chua kiém
soat dudc; Roi loan nhip tim; Bénh co tim phi dai va
nhitng dang khac cla tic nghén dudng ra thit trdi; Suy
yé&u tinh than va thé chit din dén khong thé ging sitc
mot cich diy dd; Block nhi thit cao do.

3.2.3. Chi dinh ngiing thuc hi¢gn NPGS

* Cdc chi dinh tuyét doi

Ngirng thuc hién NPGS theo huéng din cilia
ACC/AHA bao gdm huyét 4p tim thu gidm > 10 mmHg
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Hinh 3. Cdc bdc cong sudt theo protocol Bruce trong
NPGS

mic du ting cong ging sic kem theo nhitng dau hiéu
thi€u mdu cuc bd khac, ST chénh 1&én > Imm § céc
chuyén dao khong c6 séng Q bénh ly (ngoai trir V1 hay
aVR), dau thit nguc trung binh tdi ning, gia ting cic
triéu chiing ctia hé than kinh ty dong (vd: that dicu,
chéng mit hay gin ngit), cic diu hiéu twéi mau kém
(tim hay tdi xanh), kho theo ddi dién tim db hay huyét
4p, bénh nhan yéu cau dirg tric nghiém va nhip nhanh
that kéo dai.

* Cdc chi dinh tuong doi

Ngirng thuc hién NPGS tuong d6i bao gdm, huyét 4p
tAm thu gidm > 10 mmHg mic du ting cong ma khong
¢ bing chiing clia thi€u mau cd tim. Poan ST chénh
xuoéng qui mifc (ST chénh xuéng nim ngang hoic ddc
xudng >2 mm ), sy chuyén truc QRS 18, loan nhip khéc
v6i nhip nhanh that kéo dai, mét méi, kho thd, kho khe,
chin bi chudt rit hay dau cach hdi, xuit hién block
nhénh hoic r6i loan din truyén ndi thit khong thé phan
biét v6i nhip nhanh thit, ddp ng ting huy&t 4p khi ging
stic va ting dau nguc khdng phai kiéu dau thit nguc.

4. QUY TRINH THUC HIEN

4.1. Chuén bi dung cu

Thdm chay dudc di€u chinh bing dién, loai tread-
mill. Trén may c6 bd phan di€u khién toc d9, do doc,
thdi gian du ki€n dé chay, khodng cach di chay dugc
(km); May c¢6 sdn chuong trinh vi tinh tu ddng ghi, tinh
mifc do chénh ctia doan ST, sy thay d6i cic séng va ghi
tu dong trén gidy tit cA nhitng bi€n ddi d6; May do
huyét 4p tu dong; Thudc: glycerin nitrate xit dudi ludi
(Nitromint, Nati spray); Dién cuc d4n theo ddi; Binh
Oxi cao 4p cap cttu; TG thudc cap citu; Giudng bénh:
01 chiéc.

4.2. Chuén bj cho VDV

Giai thich cho VDV muc dich ctia nghiém phéap dé
Bdng 1. Quy trinh thuc hién NPGS theo Bruce

Giai tTh}fCl i‘gf‘gﬁ:; Tée do Po déc
doan doan (phiit) (Km/gig) (%)

1 3 27 0

2 6 2,7 5

3 9 27 10

4 12 40 12

5 15 5,5 14

6 18 6.8 16

7 21 8.0 18

8 2 8.9 20
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VDV dong y thuc hién nghiém phdp; Khong dugc in
hodc udng >2 gid truSc khi lam nghiém phap; Khong
diing chat kich thich nhu rugu, bia, cafe...; Mic quﬁn ao
rong d& dé van dong; Ghi ECGlic nghi, d&&€m nhip tim
va do huyét ap trude khi lam NPGS

4.3. Quy trinh thuc hién

NPGS dugc ti€n hanh nhu Hinh 3. P6i tugng kiém
tra dugc huéng din chay bo véi tdc do va dd ddc ting
dan theo tifng bic thang cong suat mdi bic kéo dai 3
phit. VPV dugc khdi dong trén thim chay va bit dau
Vi tdc do 2,7 Km/gid véi dd doc 1a 0%, sau d6 cit 3 phiit
ting mdt mic gdng sic bing cach ting d6 doc thim
chay va ting toc do chay cho t6i khi dat dugc tan s6 tim
ly thuy&t hay c6 dau hiéu budc phdi ngiing NPGS, theo
quy trinh Bruce nhu Béng 1:

- Cudi mdi giai doan ging siic VPV dugc ki€ém tra
nhip tim, huyét 4p va ECG.

- Trong qué trinh NPGS phdi chi y cdc ddu hiéu co
ning va theo ddi ECG lién tuc trén monitoring d€ phat
hién céc roi loan nhip tim, d€ quyét dinh thdi gian
ngiing NPGS.

- Ngay sau khi ngiing NPGS: can theo ddi nhip tim,
huyét 4p va ECG cit 3 phiit 1 1an cho t6i phiit thi 12.

5. GHI NHAN VA DANH GIA KET QUA NPGS

5.1. Ghi nhan cic thong so

5.1.1. Cdc thong so lam sang

Trong qué trinh thyc hién NPGS c¢6 ba thong s8 1am
sing chli yéu cin dugc theo ddi va ghi nhan:

- Pdp tng 1am sang ctia bénh nhan khi thuc hién
gang stic (kho thd, chéng mat, dau thit nguc, thang diém
Borg scale );

- Pdp tng huy&t dong (nhip tim, ddp tng huyé&t
ap, ..);

- Chi s& cong nang tim HW.

Thang di€m Borg scalela thang di€ém phan 4nh kha
ndng ging s@c cla bénh nhan, thudng dung trong
nghiém phép géng sic.

+ Gid tri tr 7- 9 tudng Gng v6i cong viéc nhe;

+ Gia tri tir 13-17 tuong Gng cdng viéc khd khan;

+ Gid trj tir 14-16 dat ngudng yém khi.

+ Gid tri tr > 17 twong ng v&i khd ning ging sic
t0i da.

5.1.2. Cdc thong s cdn lam sang

* Céc thong s6 lien quan hoat dong tim mach

- Nhitng thay ddi cdc thong s§ cia ECG xay ra
trong giai doan gdng stc va giai doan hdi phuc cla
NPGS: cdc séng T, U, R va Q § V5, cdc doan ST, PR,
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QT, phiic bd QRS.

- Nhitng thay ddi ctia siéu am tim: Pudng kinh that
phai (RV); Bé day vach lién thit (IVSd, IVSs); Pudng
kinh that trdi (LVDd, LVDs); BE day thanh sau that tri
(LVPWd, LVPWs); Budng kinh dong mach cht (AO);
Do md van dong mach chi(AOV); Pudng kinh nhi trdi
(LA); Khoi co that trai; Chi s§ khdi cd that trdi (LVMI);
Chifc ning tAm thu that trai, dya vao FS va EF (sua vao
siéu am TM, 2D); Chifc ning tAm truong thit trdi, dua
vao cdc thong so trén siéu am Doppler gom: Ti 1&
VE/VA, DTE, IVRT.

- Can thiét c6 thé st dung MRI, CT, xa hinh tim:
Hinh 4nh MRI cung cAp thong tin vé chiic ning that trii,
van ddng thanh va do day thanh that; Xa hinh cit 16p
don photon SPECT, st dung Thallium-201 (201TI) va
céc chat gdn v6i99mTc, phat hién sy toan ven clia mang
t€ bao, phan 4nh kha ning song clia t§ chiic; Hinh anh
trén PET-CT dung chat ddnh diu tu6i
maul3NH3ammonia va hinh 4nh chuy&n héa chup
biing chit chuyén h6al8FDG dé xac dinh ving thi€u
mau cd tim;

* C4c thong s6 lién quan d&n stic bén: Thong s siic
bén wa khi: HR, VT, VE, VO2, VCO2, VO2max; Thong
s0 stc bén yém khi: Ngudng yém khi (Anaerobic
Threshol —AT), Acid lactic; Puong chuyén héa
(Metabolic equivalents — MET).

6. DU BAO MUC TO) BA CUA CHi SO TAN SO
TIM, HUYET AP VA KET LUAN DUONG TiNH KHI
THUC HIEN NPGS

6.1. Dy bio dat miic toi da tin s§ tim va huyét ap

- Tan s6 tim du doan tdi da (F) dudc udc tinh theo
Astrand:F = 220 — tudi (ndm).

- Pédp ting ting huyét 4p bat thudng khi thuc hién
NPGS theo khuyé&n céo cia ACC/AHA: huyét 4p tAm
thu ting > 250 mm Hg ho#c huyét 4p tAm truong ting
>115 mm Hg.

6.2. Ti¢u chuin ngitng NPGS

-Trong khi thuc hién NPGS, tin so tim dat 85% F.

- C6 dau nguc néu di kém thay ddi dién tAm do thi
c6 gia tri, néu di don doc thi can theo ddi tiép.

- ECG ¢6 ST chénh xudng >1,5 mm so v&i lic nghi
hoic chénh 1én >Imm & cdc chuyén dao khong c6
séng Q.

- Thay d6i huyét 4p: HA tim thu gidm > 10mmHg;
HA tam thu ting > 220 mmHg; HA tdm truong ting >
120mmHg.

- Cé4c triéu chiing co ning khic nhu: Mt diéu hoa,
mat dinh huéng; Mét; Kho thd; Van dé vé k¥ thuat;
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Hinh 4. Bét thuong trén di¢n tam do khi gdng sitc & mét bénh nhdn cé hep ndng dong mach vanh phdi. A dién
tim dé trudc nghi¢m phdp (binh thuong) . B, dién tim do bét thuong véi doan ST chénh déc xudng ré, T ddo
nguoc khi gdng siic t6i da

R&i loan nhip tim nhu tim nhanh that, tim nhanh trén

6.3. Panh gia két qua dién tam do NPGS

* NPGS duong tinh

-C6 doan ST chénh xudng > 1,5 mm ho#ic chénh
xudéng > 1,5 mm so véi lic nghi va nim ngang > 0,08s
hodc ST chénh lén > 1,5 mm va di ngang > 0,08s
(Hinh 4).

- Xuat hién séng U ddo ngugc & V5 khi gdng sic;
R6i loan nhip tim nidng (ngoai tam thu that ddo, ngoai
tam thu nhip 3, ngoai tAm thu chudi); Séng T ddo ngudc
it nhat 2 chuyén dao.

- Huyét 4p tut (HATT gidm <20mmHg); HATT >
250 mmHg; HATTr > 120 mmHg;

- Con dau thit nguc dién hinh

* Nghi ngd NPGS duong tinh

- C6 doan ST chénh 1&n hoic chénh xudng tir 1 dén
1,5 mm; Bién d6 R 6 V5 ting > 2,5 mm; Bién d6 Q 6 V5
giam < 0,5 mm.
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- Pau nguc khdng dién hinh;

- Ti€ng ngua phi khi nghe tim.

- HA tAm thu gidm < 10 mmHg.

* NPGS am tinh:trén ECG doan ST < 1 mm.

7. KET LUAN

NPGS la mot trong nhitng bién phédp sang loc, phat
hién s6m bénh 1y tim mach tiém 4n ctia VDV, gitip nha
quan ly thé duc thé thao, huan luyén vién, bac sy doi
tuyén va VDV c6 bién phdp phong ngita sém bénh ly
tim mach phét sinh trong qu4 trinh tap luyén, thi ddu thé
thao, dong thdi gitip VPV diéu tri kip thdi nhitng bénh
ly tim mach mic phai, trdnh tn that vé ngudi. NPGS
con 12 bién phap dé ki€ém tra, danh gia trinh do thé lyc
clia VDV vé stic bén ua khi (siic bén chung) va siic bén
ky khi (stic bén t&c do), gitip cho hudn luyén vién c6 k&
hoach, gidi phap huin luyén thé Iuc, huin luyén chuyén
mon d6i v6i VDV clia minh, ning cao thanh tich tap
luyén, thi ddu thé thao.
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