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Pai cuvong

» Gang stc: (Exercise) 1a mot phuong phéap
tham do khong chay mau thuong dung dé phat
hién nhiing bat thuong tim mach khong biéu
hién luc nghi va giap danh gia chirc nang tim




Cac loai NPGS
Pién tdm d6 gang surc
Siéu Am tim gang suc
Xa hinh co tim gang sic
Chup cdng hudng tir gang sirc




Lich s

N

Feil va Siegel ghi nhan thay d6i ctia ST-T sau g
gang surc (1928)

Master va Oppenheimer dwa ra qui trinh gang
strc chuan (1929)

Voldobel str dung xe dap luc ké (1954)

Bruce dwa ra qui trinh 1am NPGS bang tham
chay (1956)



Cac phuong phap gang sirc TP




Cac phuong phap gang sirc TP




Co ché sinh ly khi gang strc

* Tang truwong luc giao cam
* Giam truwong luc giao cam

 Co mach (trv cac co hoat dong, mach nao va
mach vanh)

e Tang tiét Norepinephrine va renin

:> Tang HA, tang nhip tim, tang st&rc co bop
co tim




Co ché sinh ly khi gang strc

* Khi gang surc:
— Tang tiéu thu oxy cua co tim
— -> Tang cung lvgng tim
— -> Gian mach vanh

* Lwu luvgng twdi mau mach vanh khoéng du so
v&i nhu cau tiéu thu oxy cua co tim -> tinh
trang thiéu mau co tim -> chan dodn sdm

bénh mach vanh Z{
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g, CHIBINH (1)

Chan doan bénh mach vanh

Chan doan cac nguyén nhan cla cac triéu
chirng co thé lién quan dén tim mach nhu:
dau nguc, khé thd, dau dau nhe

Xac dinh mirc d6 an toan cla gang suc

Panh gia hiéu qua cua viéc tai twdi mau dong
mach vanh VD: sau dat Stent, CABG

Dy bdo cac nguy co cd thé xay ra bién c6 tim
mach: VD: dau that nguwc, dot quy ...
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Amercan CHI DINH (2)

Association.

Chan doan cac rdi loan nhip lién quan dén gang strc
Danh gia kha ndng hoat dong ¢ bénh nhan mac tim
bam sinh hoac bénh van tim

Banh gia chirc nang cia MTN vinh vién c6 dap ing tan
SO

Nam gi&i > 40 tudi, khdng cé TC nhung ¢ nghé nghiép
dac biét (phi cong, phi hanh gia, tho lan...)

Bénh nhan > 40 tudi, khdng c6 TC va ¢ 2 2 YTNC tim
mach hoac co ké hoac tham gia chuong trinh hoat
dong thé lvc mirc do nang

banh gid hiéu qua diéu tri @ BN THA trudc khi tham gia
hoat dong thé luvc mic do nhiéu



B e CHI DINH NGOAI TIM MACH

Association.

e Bénh phoi:
— Danh gid sy dung nap vdi gang surc
— Chan doan HPQ sau gang strc
— Panh gia muc d6 SHH va tién luvong
— Pdanh gid trudc mod

* Trong thé thao:
— Do V02 max.
— Sang loc céc roi loan nhip...



""ﬁ";g;';ﬂ" CHONG CHi DINH

Association.

e CCD tuyét doi:
— NMCT cap trong 2 ngay
— PNKOD nhung chwa duoc diéu tri 6n dinh

— Céc r6i loan nhip khéng kiém soat duoc gay ra triéu
chirng hodc anh hudng dén huyét dong

— Hep DMC nang co triéu chirng

— Suy tim cd triéu chirng chua kiém soat duorc
— Nh6i mau phéi hodc tac PMP cap

— Viém co tim hodc viém mang ngoai tim cap
— Tach PMC cap



7 American CHONG CHi DINH

Association.

« CCD twong doi:

— Hep than chung MV

— Hep van tim muc do vura

— Roi loan dién giai

— THA (HATT> 200mmHg va/hodac HATTr>110 mmHg)

— Nhip qua nhanh hoac qua cham

— Bénh co tim phi dai va cac trudng hop cd tac nghén
dwong ra cla that

— R&i loan tdm than va thyc ton gdy anh hudng dén viéc
thuwc hién gang suc

— BAV murc do cao



Chuan bi bénh nhan

Hoi tién sir: Cac bénh tim trudc dé (chan doan
oénh van tim, bénh mach vanh...) hoac cac
pénh khong phai bénh tim mach (bénh noi
tiét, hd hap...) -> xem bénh nhan cé nam trong
chi dinh hoac chéng chi dinh khéng.




 Tham kham thuc thé: cac biéu hién bénh tim
mach, cac bénh khac...

* Nguwng cac thudc [am cham nhip tim va giam
HA khi lam gang strc (chen beta giao cam,
diltiazem, verapamil) hoac Nitrates (lam cac
bi€n doi dién tim khi gang sirc giam di) trong
khoang 5 lan thoi gian ban huy cua thuoc.




Khéng dung cac chat kich thich: ruou, bia...
NPGS duoc thuec hién sau an it nhat 2 gio
Mac quan do rong, thoadi mai, giay...

Giai thich cho bénh nhan vé muc dich, hudng
dan bénh nhan cac thuc hién va cac triéu
chirng xuat hién trong khi lam...

Ky gidy cam doan.




Panh gia nguy co mac BMV

Tudi

Gioi

Con dau nguc

Tién st NMCT

PTD c6 song Q
Khoang ST-T khi nghi
bai thao duong

Réi loan lipid mau
HUt thudc




Panh gia nguy co mac BMV

30-39 Males Intermediate Intermediate low (<10%)  Very low (<5%)
30-39 Females Intermediate Very Low (<5%) Very low Very low
40-49 Males High (>90%) Intermediate Intermediate low
40-49 Females Intermediate Low Very low Very low
50-59 Males High (>90%) Intermediate Intermediate Low
50-59 Females Intermediate Intermediate Low Very low
60-69 Males High Intermediate Intermediate Low
60-69 Females High Intermediate Intermediate Low
High =>75%  Intermediate =15-75%  Low =<15% Very Low =< 5%




Phiac d6 chan doan BMV

Clinical
Presentation Low (<15%) No Testing
Int diat
o ermetia j s Stress Testin%
15% to 75%

|

Use a computer model or
Use the probability table




Chuan bj dung cu

Tham chay hoac xe dap luc ké

M3y do huyét ap

May theo doi nhip tim lién tuc, ghi dwoc dién
tdm d6 12 chuyén dao

Cac dung cu cap ctiru: May shock dién, cac
dung cu cap clru nglrng tuan hoan, thudc cap
ctru tim mach, roi loan nhip...




Mac dién cuc

Mason- Likar

Modification



Quy trinh Bruce
1956

Time (min)
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Quy trinh Bruce cai tién (Modified Bruce)
1963

Giai doan Toc d6 (Km/h) Do dbc (%) Théi gian (phut)
1 2,72 0 3
2 2,72 5 3
3 2,72 10 3
4 4,00 12 3
5 5,44 14 3
6 6,72 16 3
7 8,00 18 3
8 8,60 20 3




Quy trinh cho xe dap lwc ké Astrand

until they
reach
maximal
volitional
exhaustion
and have a

T Warm-up T T T T T T blood lactate
concentration

Data Data Data Data Data Data Data | above
collection  collection  collection  collection  collection  collection  collection| 8 mmol/l




Tién hanh NPGS DTD

Po huyét ap — nhip tim, ghi PTD & tu thé nam — dirng
(lac nghi)

Tién hanh lam NPGS theo quy trinh Bruce cai tién

Theo ddi tinh trong bénh nhan trong qua trinh gang
surc

Po HA — nhip tim — ghi DTD cu6i moi giai doan gang
SUC.

Theo ddi phat hién cac diu hiéu phai nglrng gang surc

Sau khi ngirng gang strc ti€p tuc theo ddi HA — nhijp tim
— PTD 3 phut/ 1an cho dén 12 phut sau.



1.

Tiéu chuan ngirng NPGS

Chi dinh dirng NPGS tuyét doi (ngay lap tirc) g
DAau hiéu NMCT

Pau ngwc mirc dd vira -> nang mdi xuat hién

HATT tut > 10mmHg so vdi trudc gang strc cho du mirc gang surc
da tang lén, dac biét néu kem theo dau hiéu cua thiéu mau co
tim

Dau hiéu cla giam tudi mdu bao gébm tim tai, nhot hodc da
lanh, am

Khé thd nang hodc khé thd mot cach bat thuwong

Cac dau hiéu cta hé than kinh trung vong: hoa mat, chéng mat,
choang vang...

Cac roi loan nhip nguy hiém: BAV 2,3, rung nhi v&i tan s6 dap
ung that nhanh hoac nhip nhanh that

L6i ki thuat cda hé thong theo dbi

Bénh nhan yéu cau



Tiéu chuan ngirng NPGS

1995 ACSM's "Guidelines for Exercise Testing/Prescription

2 Tiéu chuan twong déi (co thé can nhac)

- Moi trvong hop dau nguc tang Ién

- Khé th® hodac mét moi

- Moai chan hodc tinh trang khéng dap &ng (chubt rut)

- Tang HA qua cao (HATT > 260 mmHg, HATTr > 115 mmHg)

- Thay d6i BDTD: ST chénh |én > 1mm & cdc chuyén dao khdng c6
song Q truac day (trie V1 hoac aVR). ST chénh xudng > 2mm, di
ngang hoac di doc xudng, dac biét néu kem theo dau nguc.

- Xuat hién block nhanh do gang strc ma khéng phan biét dwoc
v@i con tim nhanh that

- Cac réi loan nhip tim it nguy hiém: CNNKPTT, NTT/T s6 lwgng
nhiéu...

- Pat duwoc 85% tan so ly thuyét toi da:

CT Astrand : TSLTTD = 220 - Age



Bién chirng

NMCT cap: 1/10.000 ca

Rung nhi: 9/10.000 ca

Nhip nhanh that: 6/10.000 ca
Rung that: 0,6/10.000 ca

Tir vong: 1/25.000 ca



Panh gid két qua

1. BTD: doan ST, song T, song U

Huyét ap

Nhip tim: dap &ng nhip tim, nhip tim giai doan
hoi phuc

Kha nang gang strc t6i da

Mot s6 chi s6 gang sirc khac: Duke,VO2 max,
METs...

. Dau nguc

Roi loan nhip



bap ng binh thuwong tréen DTD véi NPGS

- Phirc b6 QRS nho lai

- PR, QRS, QT ngan lai

- Diém J ha thap, hdu qua cla viéc doan ST chénh
xuong

- Doan ST tré vé binh thudong sau 80 ms. (d6i véi
trvong hop tan so6 tim < 130 ck/p -> ST60)

- Doan PR c6 thé chénh xudng (Cac chuyén dao trudc
tim c6 thé di ngang)

- Bién do séng R ¢ thé gidm khi tan s6 tim > 130
ck/phut

- Bién d0 song P tang

- Séng T giam




Cach xac dinh sy thay d6i doan ST

tren DTD NPGS
N

- Sy thay doi doan ST phai xuat hién trén 3 phirc bd J
dién tdm do lién tuc

- DPoan ST dwoc danh gid dua trén doan dang dién noi
gitra P-Q

- Tim diém J -> ST80

1. Bat thwong:di ngang va chénh > 1 mm hodc chéch
xudng > 2 mm cla ST80 trén 3 phirc bd QRS lién nhau.

2. Ranh gidi: di ngang va chénh 0,5-1 mm hodc chéch
xuong 1.5 -2 mm ctia ST80 trén 3 phirc bé QRS lién nhau



Thay doi cha dién tdm do

B. J-Junctional Depression C. Upsloping ST depression

\ (21.5mm at 80 mse\c)

/K. Normal ECG pre-exercise v
D. Horizontal ST depression
(= Imm for 80 msec)

G. U wave inversion

E. Downsloping depression

F. ST elevation (= Imm)

(= Imm)



Thay doi cha dién tdm do

1 = Iso-electric
2 =] point
3 =]+ 80 msec



Thay doi cha dién tdm do
ECG changes during stress test
20r * *
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Thay doi cha dién tdm do

ECG Patterns Indicative of Myocardial Ischaemia
o — - ] | ] ]

ECG Patterns Not Indicative of Myocardial Ischaemia

I RN ISR Y



Rest (Lead V)

O chuyén dao V4, ST
chénh xuéng 3 mm
khi két thuc bai test.

-> Thi€éu mau co tim



Vidu 2

Rest Lead Il J Point {mm)

2 r‘m(ﬂ“ﬂ) e ” 2 \ e o« P ne
to 4 8 122 1w 20 - SongJ o thoi diém cuoi
IS 1V R R AR R G R S B .. A ~
LR bai test chénh xuong
Peak Exercise -
2.5mm, doan ST80

chénh xudng 1.6mm

Satvry Fibe 2y & - Dau hiéu thiéu mau co
| o - tim thay ro sau thoi gian
| 22| nghi v&i s chénh xudéng
Recovery 3:00 v REEEE e cua doan ST.
. BER -4 : ST Level (mm)
2p  Time(min)
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Vidu 3

DTD luc trwdc gang sirc DPTD luc gang strc mirc do 3




Cac trwong hop anh hudong dén doan ST

1. Digoxin:

- Xuét hién trong khodng 25-40% truong hop, lam ST bién d6i bat
thuong -> dwong tinh gia

2. Day that trai

- Lam gidm d6 dac hiéu, khéng d&nh huwdng dén d6 nhay

- Van la thdm do duoc chi dinh dau tién, cé thé can thém cac thdm do
khac

3. Block nhanh trai hoan toan:

- Lam tdng mrc d6 chénh xudng cta ST (khong lién quan dén thiéu mau
co tim) -> khong cé mic do chénh dé xac dinh chan doan.

4. Block nhanh phai hoan toan:

- Khoéng lam giam d0 nhay, do dac hiéu cling nhw gia trj tién luvong.

5. Thudc Chen Beta giao cam:

- Khoéng can dirng cac thudc chen beta giao cam thuong quy trudce khi
lam test

- V@éi cac bénh nhan dang dung -> c6 thé lam giam kha nang chan doan
va tién lwvong do cho dap &ng cua tan so tim khéng chinh xac



Cac tiéu chuan dién tdm d6 khac

- Séng U dao nguocj khi gang strc (d0 nhay 21%, doJ
dac hiéu 99%), dac biét néu kém dau nguc -> ton
thuong than chung DMV trai hoac LAD

- Tang bién d6 song R -> ton thwong nhiéu mach va
c6 roi loan chirc nang tdm that ( Do chirc nang
tam that kém -> gang strc tAm that gidn ra nhiéu
lam tang bién do song R)



Pap &rng cua huyét ap

1. Binh thuwdng: HA ting dan 1&n khi mirc gang sirc
tang (160-200 mmHg), it nhat la tang 40 mmHg.

2. Bat thuong khi:

- HATT tang < 120 mmHg

- HA giam > 10 mmHg

- HATT thap hon HA luc nghi



Pap rng cua nhip tim

1. Binh thwdng: nhip tim ting dan 1én khi mic gan
sirc tang.

2. Nhijp tim tang bat thuvong khi:

- Thiéu mau

- Giam thé tich

- Suy tim

3. Nhjp tim tang khong twvong xing:

- Suy nut xoang

- Dung thudc (Chen Beta giao cam...)

- Thiéu mau co tim (tién lwvong xau)






Ho6i phuc nhip tim (HRR)

HRR Predicts Outcome in CAD

Figure 2. Five-Year Kaplan-Meier Survival
Estimates According to Deciles of Heart Rate
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Duke treadmill score

Thang gang strc — (5x ST chénh) — (4x chi s6 dau
nguc)

ST< 1mm — duwoc coi la 1, khéng ap dung cho BN =275
tuodi
e Chi s6 dau nguc- Treadmill Angina index

e 0 —khong dau nguc

e 1 —Pau nguc dién hinh khi gdng strc

e 2 — Pau nguc nhiéu, phai nglrng gang surc

High Risk= -11, mortality - >5% annually

Low Risk= +5, mortality - 0.5% annually



Duke treadmill score

Duke tread mill score - RISK

> 5

Low risk

Nil / SVD

- 10 to +4

Moderate risk

<-11

High risk

TVD/LMCA

ST-segment depression at maximal exercise. The predicted
cardiovascular mortality for this patient is 4.5%, which is high.
Catheterization is the appropriate next step.



Kha ndng gang strc t6i da

- VO2 max:

- Nam: 14.8 — (1.379 x T) + (0.451 x T?) — (0.012 x
T3)

- Nir: 4.38xT-3.9

* T= tdng thoi gian gang suc tinh theo phut



VO2 Max Norms for Men - Measured in ml/kg/ min

Age vEI"}' Poor Poor Fair Good Excellent SIJIJEI‘“JI"
13-19 <35.0 35.0-38.3 | 38.4-45.1 | 45.2-50.9 | 51.0-55.9 >55.9
20-29 <33.0 33.0-36.4 | 36.5-42.4 | 42.5-46.4 | 46.5-52.4 >52.4
30-39 <31.5 31.5-35.4 | 35.5-40.9 | 41.0-44.9 | 45.0-49.4 >49.4
40-49 <30.2 30.2-33.5 | 33.6-38.9 | 39.0-43.7 | 43.8-48.0 >48.0
50-59 <26.1 26.1-30.9 | 31.0-35.7 | 35.8-40.9 | 41.0-45.3 >45.3
60+ <20.5 20.5-26.0 | 26.1-32.2 | 32.3-36.4 | 36.5-44.2 >44.2
VO2 Max values for Women as measured in mlfl:gfmln

ﬁgE vEI"}" Poor Poor Fair Good Excellent SUFEI‘IHI‘
13-19 <25.0 25.0-30.9 | 31.0-34.9 | 35.0-38.9 | 39.0-41.9 >41.9
20-29 <23.6 23.6-28.9 | 29.0-32.9 | 33.0-36.9 | 37.0-41.0 >41.0
30-39 <22.8 22.8-26.9 | 27.0-31.4 | 31.5-35.6 | 35.7-40.0 >40.0
40-49 <21.0 21.0-24.4 | 24.5-28.9 | 29.0-32.8 | 32.9-36.9 >36.9
50-59 <20.2 20.2-22.7 | 22.8-26.9 | 27.0-31.4 | 31.5-35.7 >35.7
60+ <17.5 17.5-20.1 | 20.2-24.4 | 24.5-30.2 | 30.3-31.4 >31.4




Kha ndng gang strc t6i da

- Metabolic Quivalen Term (MET)

- 1 MET = t6c d6 chuyén hoa trong diéu kién co ban
(nghi ngoi) = 3,5 ml 02/kg/phut doi v&i nam gidi
40 tudi — 70 k.

Stage METs

1 5
7
10
13
17
20

o U1 A~ W N




Kha ndng gang strc t6i da

< 5 METs: tién lvgng t6i néu < 65 tudi
1 MET = co ban, nghi ngoi

2 METs = Di bd tdc dd 2 dam/h

4 METs = Di bd tdc d6 4 dam/h

10 METs = diéu tri tot ngang v&i CABG
13 METs = Tién lwgng rat tot
16 MET = Dang cap van dong vién: "
20 MET = Super athlete

CUMULATIVE SURVIVAL
(=]
o

<
S

<5 METs

| 1 T 1 T
0.00 5.00 10.00 15.00 20.00
YEARS OF FOLLOW-UP




Két luan

 NPGS dién tdm d6 la m6t tham do khong xam
|an rat cé gid tri, ré tién, giup chan dodn sé&m
mot s6 bénh ly tim mach, dac biét |a bénh ly
DMV.

* Panh gid kha nang gang src cda bénh nhan
BMV nai rieng va bénh ly tim mach néi chung







Do nhay va do dac hiéu

1 mach 25-71%
(LAD>RAD>LCX)

Nhiéu mach 81% 66%
Than chung/ 86% 53%

3 than




