L7

/ Rehabilitation Practice and Science
Volume 26
Issue 2 Taiwan Journal of Physical Medicine Article 4

and Rehabilitation (TJPMR)

6-1-1998

Relationship Between Ventilatory Equivalent for Carbon Dioxide
and Ejection Fraction of Left Ventricle

Shun-Ping Cheng
Chen-Liang Chou
Huey-Ling Yu
Tcho-Jen Liu

Tao-Chang Hsu

Follow this and additional works at: https://rps.researchcommons.org/journal

Cf Part of the Rehabilitation and Therapy Commons

Recommended Citation

Cheng, Shun-Ping; Chou, Chen-Liang; Yu, Huey-Ling; Liu, Tcho-Jen; and Hsu, Tao-Chang (1998)
"Relationship Between Ventilatory Equivalent for Carbon Dioxide and Ejection Fraction of Left Ventricle,
Rehabilitation Practice and Science: Vol. 26: Iss. 2, Article 4.

DOI: https://doi.org/10.6315/3005-3846.2043

Available at: https://rps.researchcommons.org/journal/vol26/iss2/4

This Original Article is brought to you for free and open access by Rehabilitation Practice and Science. It has been
accepted for inclusion in Rehabilitation Practice and Science by an authorized editor of Rehabilitation Practice and
Science. For more information, please contact twpmrscore@gmail.com.


https://rps.researchcommons.org/journal
https://rps.researchcommons.org/journal/vol26
https://rps.researchcommons.org/journal/vol26/iss2
https://rps.researchcommons.org/journal/vol26/iss2
https://rps.researchcommons.org/journal/vol26/iss2/4
https://rps.researchcommons.org/journal?utm_source=rps.researchcommons.org%2Fjournal%2Fvol26%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=rps.researchcommons.org%2Fjournal%2Fvol26%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.6315/3005-3846.2043
https://rps.researchcommons.org/journal/vol26/iss2/4?utm_source=rps.researchcommons.org%2Fjournal%2Fvol26%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:twpmrscore@gmail.com

67

—HtRREERA CERHIEZBEFRAR

o EIEse EER BEC RES
15 SR R 7 1 (i B 22 2R

EEFRRAMAM RSN HAAARE ~ RS R =AML £ 2 FRAE > T A R FETR
ST RE ~ TAR BB F M RE o A XURRAE = BLA R R S RERF M AL B - A SRR
HRAZR LB MR PECHRBYRAZA UGG TEACHRBYRAZAARRIE Lk
R VR E By 0 P ROR KR AE A A H T S BRR B IRIE - AR RG-S HEFE o AFTR R 36
GRELRHE  REACTEHREESAE M AWM I3 A RASCEREFXA50% B3 A £
SEH R AR 35%% 50%2 R 0 C 410 A0 A SEHE R 35% o HH A F M = A4k
BRBAETEZRIET  BRATZATRZAA LR EIBEEZZLSA > WEFIX BB BERE
BN RSB RGO RBOORERE o (PEHMEEL 1998;26(2): 67-73 )

RASREE : & M Th AL 3, (cardiopulmonary exercise testing) » £ F ¥t £ (ejection fraction of left
ventricle) » — & ALa% 3% £, % & (ventilatory equivalent for carbon dioxide)

SR RN B e 18 (i B SR R A2 E B L T T RE WA - [R] Y
BT B AL E W AR A AR R 3 36 i 0 Hp
B 20 fi7 0 2ok 16 fi7 0 EETE 17 B 75 2 B(FY
48 %) HL B B Al 2 B s B R O s BB 21 i
DA VSD K ASD i B 5 ¥, AR B E X B F e

[ B [

B O AT RE IR —EIEH A RHIIER AT,
AT LVE BT 2R AN E N [FE B & 0 B ThRE#Y K FE.

|

HONEAE Bl i b B v 8 AL RS IR A (E R B i
ZH|EREF T o EE LIRS T LR %
ﬁzfﬁ E%?ET%E@ERE c Hp Z &b R E &
(VE/V CO2)w] F £ 3E B I 38 5 = (minute ventilation)
HRUELE 2% > TRENSE I 38 %.(dead space ventilation)
FIHEHED) o 5 BB E R L B S VR AR A B E AR R AR 7]
FE - S B4 5, 2 8 A R 1 i o L) T
B — R R TE RS o RILAWIEKRS —A
F&E » LA H 5 (ejection fraction) {55 & 720 E THREAT K
B E— PR A LRI RCE 2 SRR L A B 2
& A AR O D RE R B B AR o

]

] MELE T A
AHFFRKERBE S F£1 HE 84 F£9 AP &I

BT > [R)RE Lo g B 0 BE R SR AE ] shunting BRER /0
WIHEE 15 (i o = LTI sEEIEARY B B9 1E 7 BI 2
MEF /&% AR functional capacity » .0 i it 48 7Y B 55 2
BT > (IR IR R R Y [ ME B i A E B R 5 5 o 1
N Y SRR R HERR B B O RN > B E T B AR AR
WMAEZEGHHEZL T » A] AL & H AR B0 i L)
fE ©

7% B DL Q-plex FfiZhRE & A8 53 #7 BEE 1T B LI RE AR
% > $Z A Quinton 5000 U fThEEHEIZ A » DIE
B4 38 (treadmil ) 17 B 2 symptom-limited 5 K&
I3 » F & 4 43 #7(breath by breath measure) ] /5 2
B IR R RS R BB E ST 0 BB BRI
Prft ReR interval 531 50 BRLAS(HR) » 6 0L AU 15 5
AR(VO02) ~ R LhRT 1R (Y,C02) ~ Slk(oxygen
pulse) ~ PR 2 #aZ5(R) ~ @ {E(VE) IR A TE(VT) ~

BEHH 85 F 5 A28 H
FHEIA RO AE - 8525 > 0ok RARBE e 12 (R B 22
L 1 (02) 28712121-7361 {85 : (02) 28757359

fELHEM 186410 5 1 H

BZHA 87FE2H10H



68 rhIEIEMHEEEE 1998, 26(2): 67-73

RS (RR) « S B (VEIVOD) ~ = LTI
& E(VE/VCO2) ~ IR ARM 77 B (PetO2) ~ FFRR
1= LT BE(PICO2), V O2peak Bifs ARLAS
JIEB TR K2 VO2 fE o HIEEFEF#R A Bruce
protocol o Jp5 & A LU K Ut B 45 1k 0 50 (1) g
(2)ST-segment “F 4 #3f8 2mm » (3) T 2.0 HER B » (4)
7 FB-blocker %47 T /& 4 chronotropic impairment » (5)
Wk BE RS 240mmHg B(#F 7= BE K S 120mmHg » (6)
A~ B~ M7 o (DRVER ~ Wi o BN ER D E R
AR > ¥R A first-pass radionuclide technique % A
technetium 99m {8l /2.0 B H 2R o

WERR A CERHESES K =M HIE¥E
ZHE R 0.56 F) 0.78 Z[H) A fH O EEH R
50% ~ B #H7c L= B AR TS 35% B 50% 2 fH.C Al
D RN 35% » HAET 2 B R RO I sERR 8
FE AR R o — Al S R AR R O 2 i -
I3 AR SR BB (rest) ~ 53 B I A RF ] b BR (50%) B 5% K&
Bl & (peak) IR} 73 5l 5T ik o2 5 T 25 AHIPE B2 [F) — 49 8 — &
{EIRIR & BN T LR 8k B 1 E o

BFFe#E SR LA Student t-test {EREET43 47 » 45 p B/
12 0.01 QB EEHEHESE -

[ ] ® = [ ]

ARWFFEI R 36 (R T(R 1) > B A M0
FERH KR 50%EH 13 7 H o e R M0 RHEE
8 i ~ LB RIEETE 5 (i(H EF S K 50%) ; B #H
EOEBEENR 35%K 50%2EH 13 f,H A %k
RMEODIRES 9 0~ DERIBEE 4 7 CAHLEL
I ZRNE 35%F A 10 {7 Hd S RO R B
4 i, URRIEEE 6 i | SRS~ B
&~ MR R KRS E(V O2peak) /5 H » i M I 5
EEEGE

ok E BRI 2 R E A 10 (0K A (28%) K & g
T 0 2 09 A (6%) H B R 1% VPC s 2 i1 A (6%) K 5
GEE 0 1 (% A(3%) 1 B ST-T change » X {th 5 B HI A
Tt S5 HD B 90 7 1M 42 1R 3R B R R B AR R A
(ERIANET AR B 2 B E 3 4 o

AFRBER B AL ERHE KD 50%%E » £
70 ZE T BE KK AE TF 5 i 1B 3SR A o AT I R
REMRERIBIEESH » —EbiRREEHME T
Ik AT 2 > T RS AR T L S 8 0 3 e P B2 (50%) — &
(LB G, i & HEI (50410 vs 40+11, P < 0.01) 5 sE By
A IRE ] A B (50%) B i K T )y & (peak) L #2 (40+11 vs
38+11,P>0.01) 5 B JH AN AR SR RE 2155 Bh S A 1

B — ARk E E B E B LA RET LREE -
B FIBAR P RER CESE SRR E R E
72 SRR o 59 HM IR R AR R — 2 i — 1Tk
R E &2 FY9ME - 4G R A L AT T - b
FRAN(HE 1) o

B AR 3) A LERHENT 35%8 50%2
> R L EIREPEEE | CHlRERE D ELE
Wi I ZR/NS 35% 0 o 72D E D REBR IR B BB
R R = AT 0 S R B By ) B L AT A 35 2R
B A AR H R R0(E 1) o Tk ABC =
REARE — S LRI E 5 & T Ui » WLISH C
(53+12)f% & » B #l(52+12)JF K » 1T A #H(50+10) iR AE
(EEERET L2 2R o 758 B BART A o B b i KSE B
B = IR DS o

[ B [

E%EE@:%%@E@&%%}%%%@E Whipp &
[ﬂ%ﬁuﬁﬁ %5t > VE = V CO2 X 863/PaCO2(1 —
YD/ YD PaCO2 £ B Mk th — AL i 53 E
VD/VT BEEAER(V D h R EEE(VD)K L
Bl » 863 B fr A HETR ~ ﬁ%@%@%uf&%%ﬁ@%%& ’
Eﬁi%ftﬁﬁ@%iﬁi( VE/VCOE)H%I% PaCO2 K
VD/VTDZ{%E&@ 1 PaCO2 ¥HNE VE/V CO2 18
A& VD/VTEHNAI VE/VCO2 ¥ o IEH A4
Ttk 5 = 1l FE S B B 4a o i s > 2532 J R B R
¢ 4523 anaerobic threshold) » T8 2 23T £ A 8% & & S
W HN[8] o MLIR R ELT AR RBEML - HHELHE AR
Wi ~ WL K Z 8 ST-segment T [ KK » £ RE
anaerobic threshold B % K% & & KF 5 (= 1E I o
Z & btr i ECE & RN I AT F B T I R (dead
space ventilation)HJ51% » LHEHAEIER AR LG AT » 12
HEREB R ER ARG 2% o 5@ R B MR
i :‘%ﬂtﬁ%ﬁ%%ﬁ%@g% s KRB RN = E 5
BR—EHRATI(V/ @ imbalance) & £ 5E i 722 i
(dead space)¥@ i1 » 25 3 F #i $& (alveolar hyperventilation)
K » Hansen & \'"RRF 507 — LRI EE &
EIEHE AMRERES 393197 » ERKEH R
31.9+4.4;Weber 2 AU'Z0 A0 B 7 08 HOIR A\ H B AR
(VE)7E 3% B) )k B8 99 88 L IE % A 78 Metra % A1 fp5%
B LEEREAL - S/LRBERE R ERED
HIFE 4049 » MAWFZEAE B #H K& C HHIIE A » HEK
HERR _S/LikIRE &7 5 R 39£16 A1gl
8 yRBFFRAE L 3 IR RV R RS A VD/ VT
DERE » M0 B Eh RERLE AT A BT hIEAEE o



BRERELDERTZE 69

1. AEH(36.8)

0
#H(% /%) CHD/CHF FEE(R) B E (kg) HE(em)  VO2peak(METs)

A fH 13(9/4) 8/5 47421 56+9 162+8 6.0+2.3

EF > 50%

B 13(5/8) 9/4 41420 58+8 164+7 5.6+1.7

35% < EF

<50%

(of | 10(6/4) 4/6 49+18 56+8 163+6 5.4+1.6

EF <35%

CHD : SR .LBEs CHE » LB
EF : /20 % i 28 V O2peak : i KB R E A&

2 ECEMEFRAS0%ZIRE AW

SRR EE

() EF(%) TR EGIRRE 50% i R GE B 3 B IRF I (F)
1 57 52 36 29 141

2 53 63 48 44 135

3 55 60 46 37 217

4 68 43 38 41 338

5 57 67 67 70 315

6 51 43 41 40 455

7 53 43 31 30 511

8 54 44 34 32 537

9 68 45 49 45 558
10 56 42 35 32 611

11 55 45 43 34 747
12 53 35 23 26 680
13 54 65 45 42 700
Mean+SD 5645 50+10 40+11* 38+11 459+213

* Ze g SR BEAE FLBF p fi< 0.01 » Mean + SD @ 7R fE +fE#e 7 » EF © AL ZE#HZE » (KEKREE > 50
% > 53 B SR8 B AN F R — S bhiRRE & 2 B
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7 8 (F7) EF(%) RERRE 50% B RGES E B[ (R))
1 36 47 39 39 108

2 35 50 33 37 215

3 40 70 35 34 270

4 38 84 80 92 296

5 41 54 42 42 417

6 45 47 34 32 400

7 48 46 33 32 444

8 50 47 40 34 591

9 35 55 41 39 598
10 42 42 35 32 611

11 46 45 43 34 747
12 43 43 33 31 275
13 45 40 34 33 425
Mean+SD 42+5 52+12 40+12% 39+15 406+186

* REARSIRRER LI p fE< 0.01 » Mean + SD @ 3 {E L% 7 » EF @ 0= 2 » (REARRE » 50
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3 21 62 55 53 274

4 32 50 36 38 390

5 28 36 28 30 388

6 32 51 31 30 535

7 19 51 50 50 566

8 24 51 40 37 666

9 33 45 32 36 673
10 34 43 30 28 723
Mean+SD 28+6 53+12 41+12% 41411 4614199

* RELRBAREEFH LR p {E< 0.01 » Mean + SD © 7Ry {E +1E#E 2 » EF | AL F#HZE » (KERFE » 50
% » 53 B E A IS E R — S LR R S B (B
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Relationship Between Ventilatory Equivalent
for Carbon Dioxide and Ejection Fraction
of Left Ventricle

Shun-Ping Cheng, Chen-Liang Chou, Huey-Ling Yu, Tcho-Jen Liu, Tao-Chang Hsu

Department of Physical Medicine and Rehabilitation, Taipei Veterans General Hospital

Cardiopulmonary exercise testing is a powerful non-invasive mean for objectively assessing the
exerciﬁ reEPonse of patients with cardiovascular or respiratory disease. The ventilatory equivalent for
CO2(V E/VCO2)derived from gas exchange analysis is considered to be an estimate of dead space
ventilation and provides an assessguenbof the efficiency of minute ventilation during exercise. Clark
and associates showed that the V E/V CO2 ratio differentiated patients into subgroups in terms of
the severity of congestive heart failure by measuring the maximal oxygen consumption and the
duration of exercise time. Our study was designed to differentiate patients into subgrou&s by
measuring the ejection fraction of the left ventricle, an index of ventricular function. The VE/V CO2
ratio during exercise was measured in 36 patients and these patients were divided into three groups
which included 13 patients with an ejection fraction above 50%, 13 patients with an ejection fraction
bﬁtweﬁn 35% and 50% and 10 patients with an ejection fraction below 35%. We plotted the
V E/V CO2 ratio versus time and found that there were no differences betweerhtheﬂhree groups. Our
plot differed from the plot of Clark et al. According to our results, the curve for VE/V CO2 versus time
was not able to predict the severity of heart function. ( J Rehab Med Assoc ROC 1998; 26(2): 67 -
73)

Key words: cardiopulmonary exercise testing, ejection fraction, left ventricle,
ventilatory equivalent, carbon dioxide
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