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» Sy tiéu thu oxy (VO,a

Ti€u chuan vang cho sy tuong
A A R WA, Pulmonary
th hO hap va tlm maCh ~@ circulation

* Pap wrng tim mach

» Danh gia thong khi va dong il
hoc dwdng thé

» Trao doi khi

inh toan chuyén hoa
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CPET Guidelines ﬁ

. ATS/ACCP Statement on Cardlopulmonary

Exercise Testing
— Am J Respir Crit Care Med Vol 167. pp 211-277, 2003

 ACC/AHA Guidelines for Exercise Testing
— J Am Coll Cardiol 1997;30:260-315

— Updated in 2002 (www.americanheart.org
« AHA Recommendations for Clinical Exercise
| aboratories




CPET Guidelines

* American Thoracic Society

— ATS Pulmonary Function Laboratory Management and
Procedure Manual
« Updated 2005
« Mottram CD - CPET and Exercise Bronchprovocation
chapters

— www.thoracic.org
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CHI DINH

1. Panh gia kha nang dung nap gang stc.

2. Panh gia tinh trang khong dung nap gang sttc KRNN.

- Tim nguyén nhéan khong dung nap gang sitc do tim hay do
phoi trong trudng hop ton tai ca hal bénh dong thoi.

- Triéu ching khoéng tuong hop véi khao sat tim mach, hd hap
khi nghi.

- Kho thé KRNN




CHI DINH

3. Panh gia bénh nhan c¢6 bénh Iy tim mach.
- Panh gi14 churc nang va tién luong suy tim.
- Theo do1 dap tng vo1 tap luyén van dong trong PHCN tim mach.

4. Panh gia bénh nhan c6 bénh 1y ho hap.
- Panh gia suy giam chitrc ning ho hap: COPD, bénh phoi mo k&,
x0 pho1, bénh mach mau phoi

- Xac dinh d0 nang cua giam oxy mau cho li€u phap oxy.

_ Theo ddi dap tmg véi tap luyén van dong trong PHCN ho hap.
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CHi DINH - ﬁ
5. Cac ung dung lam sang khac. .
- Panh gia trudc mo: cat phoi, BN 16n tudi phau thuat 16n &
bung.
- Panh gia dé ghép tim, ghép phoi
- Panh gia khuyét tat

> CPET duoc khuyén co khi van chua tim dugc nguyén
nhan sau khi da lam cac dur liéu Iam sang co ban ( bénh
sir, XQ, CHHH khi nghi, ECG khi nghi)




CHONG CHI BINH

Chong chi dinh tuvet doi

Chong chi dinh twong doi

Nhoimau co tim cap (3-5 ngay)

Pau ngirc khong 6n dinh.

Roi loan nhip c¢6 triéu chimg hodc cod 161
loan huyét dong.

Viém noi tam mac nhiém tring.

Viém co tim. viém mang ngoai tim cap.

Suy tim khongkiém soat.

Nghi ngé t1 phinh béc tach

Phu phoi cap

Suy hé hap.

Thuyén tac phoi hoic nhoi mau phoi.

Suyén khong kiém soat.

Cac roi loan cap khéac (khong do tim phoi )
c6 kha ning anh hwong dén kha ning gang
strc hodc tré nén ning hon béi ging sirc nhw
nhiém tring, nhiém doc giap.

Ro6iloan tam than khonghop tac.

Hep than chinh dong mach
vanh trai.

Hep van tum mmrc do trung binh
tro lén.

Tang huyét ap nang khi nghi (
HA tam thu > 220 mmHg. HA
tam trrong = 120 mumHg).
Bloch nhi that cao do.

Bénh co tim phidai.

Tang ap phoi.

Thaikv.

Roiloan dién giai.




Nhan sz co kién thtrc vé nghiém phap van
dong, ECG ging strc, hoi strc co ban.

Phong éc: thong khi tot, du 1on dé thiét bi va co
chd dé cap ciru, cO tranh anh dé giam lo lang.




Hé thong van dong.

t bi, nhan sw

Tham lan

Xe dap lec keé.

Un diem

Dangvan dong tenhien, de
chuan do va dat Vo2 maxcao
hon.

An toan hon. it anh gi@: dinh
lyong dwge cong, dé lay mau

Khuveét diem

Conguy cotainan, nhiéu anh
gia do van dong hon_kho lay
mau, kho dinh lvong cong van
dong.

Kho chuan d6. moichan
va khong quen dap xe
dap. Voimax thap hon.
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i, nhan sw =
e
Tham lan Xe dap lwc ke
Do \PH  COng du doan toi da =
Giai doan  Phut km/h S ,
e (%) (milesTh) (Vo5 max dur doan - V5,
1 3 10 2.7 1.7 4 nghl)/lo
: a0 s o » Thoi gian: 8 -10 phut.
: o si o * Tang cong déu cho ting
glal doan hoac tang lién
4 12 16 6.7 42 129
tuc
h) 13 18 8.0 3.0 13.0

Warm-up



Trang thiét bi, nhan sw E

>

>

Hé thong phan tich khi thé:

+ Ong ng,éum, sensor, transdycers : nhe, c6 khoang
chét thap va khang Iwc thap.

+ Pulse oximetry
+ Khi mau déng mach &
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Trang thiét bi, nhan sw E

o .

Hé thong theo ddi ECG va huyét ap.
+ ECG: Theo déi 12 chuyén dao lién tuc.
+ Huyét ap




« Xem xét tién can
— Céc két qua xét nghiém
— Thubc
— Triéu chirng
— Gidi han van déng
— H6 hap ky
— Dién tam do
 Chuan bj test thich hop
- Khéng hat thude 8h trwde
- Khong an 3h trudc
phuc phu hop




Ay
Phwong phap tien hmcji
o -

HGi bénh s, do hé hdp ky, ECG khi nghi,

Tinh cong du dodn thi da
Lam quen v&i may. Ghi nhén triéu chlrng bang thang diém
Borg

3 phtt nghi. A
3 phut kh&i dong.

10 pht tang cong tlPng bwrGc hodc lién tuc.

10 phdit hoi phuc




Céc thdng sé thu dwoﬂ“"g

.V, . lugng oxy tiéu thu (tieu chuan vang cho sy s
twong hop hé hd hap va tim mach)
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Céac thong s6 thu dwgﬂf";i .
‘./ = ’_
2. Vo, ¢ luong CO, that ra
3. RQ (respiratory quotient): thuong so6 ho hap
Vc;oz/ Voo | y
4. Thong so dap trng tim mach: aR e
- HR (heart rate): HRmax = 220 — tuoi. a ol ~
- BP (blood pressure): huyét ap i | AT TS
_ €O (cardiac output): cung lugng tim 1/
- SV (stroke volume): thé tich nhat bép I
., |
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* Phan tich ECG trong van
dong
— Loan nhip
— Thay dbi ST-T




Céc thdong so thu dwoe

b. Thong s6 ddp (eng thong khi:
- VEN(mlnute ventilation): théng khi phut, thé tich khi thé ra
moi phut.
+ Vg o = 60-80% MVV.
+ Vg Vg, : thong khi twong dwong cho O,
+ V¢ Vg, ThONg khi twong dwong cho CO,
- Déng hoc tho

- -
N & & @ O N

Flow, llsec

Volume, |



Gian doé lwu lwong thé tich

Norrrial
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low (L/sec)

.
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rFlow Volurng Looo Projilas

Gian dd lwu lwong thé tich

Mormal

Mottram CD. Manual of Pulmonary Function Testing Mosby 10" Ed 2012
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Cac thong so thu dwoe

5. Tng sé trao doi khi:

- Pa0O,, PaCO, pH

- P(A-a) O,: chénh &p O, phé nang — mao mach

- V/V7 : ti s6 khoang chét/ thé tich khi luu thong
Vb/VT = (Pagy, = PE,)/Paco,

PEco, :4p suat riéng phan cua CO, trong khi thé ra.
6. Thong sé chuyén hoa:
anaerobic threshold): ngudng chuyén hoa yém khi ,




Chi dinh ngwng nghi_émw\:‘;'f\’ ‘
. B

y

alle 284

Ngturng dung lUc:

Khi d3 gang strc toi da chua.

« Nhip tim: dat 85-90% gia tri du doan (***)
* Vi oy dat 60-80% MVV (**7*)

Sa 02: < 80% (*%*)

 Chuyén héa; RQ > 1,10 — 1,15 hoic Lactate > 7
mmol (*).

Vi * la mure dd quan trong.




Chi dinh ngwng nghiém phéap~
Ngung som

° 1047 *

Dau nguc nghi ngd do TMCT.
Dau hiéu TMCT trén ECG: ST chénh xudng > 2 mm dang di
ngang hodc di doc xuong

Loan nhip tim: ngoai tdm thu that chudi, ngoai tdm thu that
nhip d6i, nhip nhanh trén that, block tim do 2 hoac 3 hoic loan
nhip cham.

Tang HAmax > 220 mmHg, tang Hamin > 120 mmHg.

Tut HAmax > 20 mmHg so véi truede lam nghiém phap.
SpO2 < 80% két hop vai triéu chimg cua thiéu oxy mau.
Tim tai dot ngot.
hong mat, ngét.
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Phan tich két qua ‘\j

Yes
Normal exercise tolerance

| Maximal Work > 80% Predicted? I

—

Normal ventilatory response?
(rate, tidal volume, breathing reserve, Vd/Vt)

No /\~ Ves

VYentilatory limitation

MNormal cardlovascular response?

obstructive lung disease

(HR, BP, heart rate reserve, ECG, AT)

restrictive lung disease /\
No Yes

Cardiovascular limitation Normal gas exchange?

Ischemic heart disease (sa02, A-aa, VdiVt, AT)

congestive heart fallure /\
peripheral vascular disease

No Yes
Gas exchange limitation Deconditioning
pulmonary vascular disease Obesity
(thromboembolic, vasculitis, Anxjaty
destructive: COPD, ILD) Effort




3 An toan

* La nghiém phap an toan

« Tilé t&r vong: 2-5/100.000 ca

* Nghién ctru trén 70.000 ca: khong ti & tir vong,
6 bién co

- Tuan thu dung chi dinh, sang loc bénh truwéc
lam nghiém phap, ngwng nghiém phap dung
hwéong dan




CardioPulmonary Exercise Graphs: 9-Plot

AMERICAN THORACIC SOCIETY > D: CPX Evaluation
SAN FRANCISCO, CA Name: Bicycle, Bob Name: Bicycle, Bob Height(in): 67.0
VMAX 1D: CPX Evaluation Date: 1112294 wugm(kq’. 659
T Mace: el ' Physician: Medical Director
CardioPulmonary Exercise Test Summary mm.n,: 67.0 Woight(ib): 145 Age: 46 ‘
Predicted Measured % Predictod ”
i YOI veou A0 %t )
Spirometry FVC (L) 453 (2.45) (54) J WA | 3 WCIMIT Oy -\
FEV1 (L) 343 (2.43) (71)
MVV (L) 148 (80) (34)
Resting Data g bom): 78 Sp02: 96  SPB{mmg) DPB (mmkg) n '
R
! VR ISRA0R:
Peak Cardiovascular Responses Predicted Measured % Predicted L 4 " i o
VO2 (mi/kg/min) 247 51.8 (149) ; M 1
VO2 (I/min) 2728 3.416 (125) {
VCO2 (I/min) 4.063 7 { : f
Work (Watts) 183 270 (148) 3 [r“ f
Anaerobic Threshold (AT)(Umin)  >1.091 1.370 e - o BT U
AT (% Predicted Max VO2) > 40% 50 el
Heart Rate (bpm) 168 179 106 ;J‘ WC P ‘w YEVO! VEVOOT A0 Ml 'ﬁ
02 Pulse (mi/beat) 141 19.1 (138} ) "
Systolic Blood Pressure (Max) 173 .
Diastolic Blood Pressure (Max) 85-106 i \
Heart Rate Reserve (bpm) <15 -12 .7,,
Peak Ventilatory Responses ; Uy
VE Max (V/min) BTPS 89.5 113.9 127 ! . i f& M
Tidal Volume (VT) (L) 1.002 3.625 362 5 3.1
Respiratory Rate (RR) <50 30 / wa'y |
Breathing Reserve (%) 20-40 . b ol ,"/,
Gas-Exchange Responses “..‘h:' g
End Tidal CO2 (Peak PetCO2) 416 -
End Tidal O2 (Peak PetO2 113.0 et - |0 g anfiows
2@AT ( ) 23 ‘l VW)'"N (1] 1] L] hmm n
VE/NCO2 @ AT 25 | AP ) i vom OGOl W) Pl
VDIVT (Est) @ Rest 0.30 0.26 87 ¢ M w, . .
VDIVT (Est) Peak 0.18 0.03 (18) x | -
Respiratory Quotient (RQ)(Peak) 11413 1.19 | [ |
$p02 (02 Sat—-Pulse Ox) @ Peak 9% 80 ' s ..\,M "
! " f " | ¢ )
Calibration Results oy { ~ %
Flow Cal:  Pred Volume: 3.00 Expire Avg: 3.01 Inspire Avg: 3.00 f "‘x - 9
i ‘
Gas Cal: Cal1 02 Cal 1 CO2 Cal 202 Cal 2CO2 Ambient 02 Amblont CO2 l 3 » .
Pradictad 16.00 4.00 26.00 0.00 ; n L
Measured 16.01 401 26.00 -0.01 20.890 0.08 {
Tranalt (msacg) 0.552 0.408 1" - - ‘00 1 Y i
Response (msec 0111 0.053 ! W‘MI u L] | r'.Il"‘l |
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CardIOPuImonary Exercise Test Results Physician: Medical Director

Exercise ECG Strips
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Name: Bicycle, Bob
ID: CPX Evaluation

Date: 11/22/94

Age: 48
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CardioPulmonary Exercise Test Results
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Name: Bicycle, Bob
|D: CPX Evaluation

Date: 11/22/94
Age: 46
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Race: Aslan
Height(in): 67.0 Weight{lb): 145
Physician: Medical Director
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XIN CHAN THANH CAM ON
QUY VI BAI BIEU BA THEO DOI




