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= Abstract =
Comparison of Respiratory Mechanics and Gas Exchange Between
Pressure-controlled and Volume-controlled Ventilation

Seong Han Jeong, M.D., Won Jun Choi, M.D., Jung A Les, M.D.,
Jin A Kim, M.D., Mun Woo Lee, M.D., Hyoung Shik Shin, M.D.,
Mi-Kyeong Kim, M.D., Kang Hyeon Choe, M.D.

Department of Internal Medicine, College of M edicine,
Chungbuk National University, Cheongju, Korea

Background : Pressure-controlled ventilation (PCV) is frequently used recently as the initial mode of mechan-
ical ventilation in the patients with respiratory failure. Theoretically, because of its high initial inspiratory flow,
pressure-controlled ventilation has lower peak inspiratory pressure and improved gas exchange than volume-
controlled ventilation (VCV). But the data from previous studies showed controversial results about the gas ex-
change. Moreover, the comparison study between PCV and VCV with various inspiration : expiration time ra-
tios (I : E ratios) is rare. So this study was performed to compare the respiratory mechanics and gas exchange
between PCV and VCV with various [  E raitos.

Methods : Nine patients receiving mechanical ventilation for respiratory failure were enrolled. They were ven-
tilated by both PCV and VCV with various I:E ratios (1:2, 1:1.3 and 1.7:1). FiO, tidal volume,
respiratory rate and external positive end-expiratory pressure (PEEP) were kept constant throughout the
study. After 20 minutes of each ventilation mode, arterial blood gas, airway pressures, expired CO, were mea-
sured.

Resuits : In both PCV and VCV, as the I : E ratio increased, the mean airway pressure was increased, and
PaCO, and physiologic dead space fraction were decreased. But P(A-a)0, was not changed. In all three dif-
ferent 1 : E ratios, peak inspiratory pressure was lower during PCV, and mean airway pressure was higher
during PCV. But PaCO; level, physiologic dead space fraction and P(A-a)0, were not different between PCV
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and VCV with three different I ; E ratios.

Conclusion : There was no difference in gas exchange between PCV and VCV under the same tidal voulme,
frequency and I : E ratio. (Tubercuosis and Respiratory Diseases 1999, 46 : 662-673)

Key words : Pressure—controlled ventilation, Airway pressure, Gas exchange, I ; E ratio.
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(volume-controlled ventilation, VCV) o]t} o]
© 435587 (tidal volume) & A3 & Ao
24 7]%=% (airway pressure) & 7| A&} 5e)
&/ & (elastic recoil) o] wi} ojxtH oz WA B
o gy HZole  $¥2E8)E (pressure-
controlled ventilation, PCV) & Alg-8h= ZA)o]n],
ol 7I=E dYshe Ao J|= Agtd] wa o
Aoz UNITFLHC] AL JIAZE Wo)
9. PCVellMe X-5E 449 3ol 7i=ge
A7 A5t B 7|1F(flow) & "o &x »)
=to] fxIgd e} Jf7 gasks decelerating
flowg ARS-3HA "), @M PCVE & 7|
(high flow)7} F71 27l A2Eog, ojgzxoezm
VCVo s sixgte] 45o] of m2og 7tang
od o frelslelet AZEet. £ PCVE §7] ¢)
dle 7I#7t AolRez, §7] W= J1F7} 24
= VCVelrMrt Hag7|¢H(peak inspiratory
pressure)7} U] W& o2 AZHD, ol 1 ¢
Bng AF-PoME 9] Htk. e olE
ATNA 7kx Y 2@ dsMs Aute das
Baam 9ot

A3 AHRE PCV3 VCVe shAmgle] g
EIE vIaF oY ATEL A7} ez gy
o] dAYe] 2% @ftm, FT vhuly} 2Rax)
R A= den, FY¥Hoz ENY dARx
AT F, HE7I=¢E A A% 4%, &
%712 ¥4t (total PEEP) & 4A8H #x)8la AT

& 7A¥, 28z VCVA  F7)4A (inspiratory
pause) & AMSE 799} AN e AL F, A
T ol AR 3Ly e Aute Hng o
A& JFsAel ok =@ FU]-37] AR E
ratio) & W3A|7|WA PCVH VCVY 7l ad &
& vnd 7 A gk

PCV3} VCVIA I : E ratioZ} A& mf= By
¥gto] PCVA H 382 7t2mgtoy sjol7t &
RolAgt, F714A& A8l 1! E ratio§ 2714
Aol wet FREMEY ] sjo|7} JhH oz 7aste
Zt2mBol A 2oz} A gh& THsAde] Ut

oldl Az2HE& o] 7}x] 1: E ratiod|A PCV#}
VCVA] 5. gdsta} 7iamgdo] ajol7} Qlxlsl, 2}
o7} Attd 1. E ratiod]] wa} xtol7} wgsi=xg
Lotr 1z} E I7E et

CHa S Wy
1. iy

Y F8AEA 19989 195E 1998 897}
A ZFHHoE I TFE B B TN €Y
Ho g AFEHD 74 HAYe] YiE 9Y WxlE
Wgoz Bt 9939 s HyF AP 551+
16M90m, H=} 89, ozt 1oL FHAe)
o= F4 TFTTEF T (acute respiratory
distress syndrome, ARDS) 6%, FA#H&A 11,
3 2g0ich. el THEIIE AR H7 )
AZE & 7IZH 1160 T, E3] ARDS @
A M ARDS ¢ & 7 31U AFutiAbl
ERHAT. A 2HE9] 714 AL Table 1,
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Table 1. Clinical characteristics of patients.

Study day after

No. Age Sex Underlying disease . .
respiratory failure
1 32 M hydrocephalus, ARDS 5
2 59 M sepsis, ARDS 3
3 70 F acute renal failure, pneumonia 14
4 71 M sepsis, ARDS 2
5 42 M advanced gastric cancer, ALI 3
6 61 M diabetes mellitus, ARDS 4
7 44 M liver cirrhosis, ARDS 4
8 40 M mutiple organ failure, pneumonia 6
9 70 M liver cirrhosis, ARDS 2
ARDS : acute respiratory distress syndrome
ALl : acute lung injury
Table 2. Initial respiratory states of patients.
. PaCoO, Pa0, Pa0,/Fi0, compliance*
No. Fi0,
(mmHg) (mmHg) (mmHg) {ml/H;0)
1 0.4 36.9 51.6 129 72.6
2 0.6 52.7 84.2 140 26.7
3 0.25 24 114.7 459 28.2
4 0.6 36.4 99 165 36.3
5 0.35 50.8 90.9 259 8.8
6 0.4 52.1 62.5 156 23.3
7 0.7 315 63.6 91 30.1
8 0.35 28.2 105.6 301 26.0
9 0.7 47 57.1 82 30.4

*compliance of total respiratory system
Tl 38 ZAle 3FHE Table 29 2t
2. o7 uy

QAT F71E servo900C(Simens, Sweden) & AHg-
AL, 2Azte) FAM F7AEEE(FIO,), BF

&, 9335384, 9%  I/1EdY(external
PEEP), trigger sensitivity(-2 cmH,0)& AA3HI

$A518A PCVs VCVZHY 3§98 7t2ag
& vzaigct. PCVY VOV vias §7133 Al
7+& ¥3lA)A 1 E ratio 1 : 2(inspiration time 33
9% +pause time 0%), 1 : 1.3(inspiration time 33
9% + pause time 10%) ¥ 1.7 : 1(inspiration time
33%+pause time 30%)2 W3AFIEA 7|=4,
Eaiy 7laBd, 5719 olaksietAEqh(end-tidal
CO, tension, P5:CO.), mixed expired CO, tension
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Table 3. Change in blood pressure and heart rate.

I:E ratio PCV VCvV p-value
Systolic BP 1:2 105+22 102+22 NS
(mmHg) 1:1.3 96+17 98+18 NS
1.7:1 101 +19 101 +16 : NS
Diastolic BP 1:2 66+10 64+10 NS
(mmHg) 1:1.3 59+8 61+9 NS
1.7:1 63+9 59+8 NS
Heart rate 1:2 99 +17 98 +16 NS
(beats/min) 1:13 99 +15 97+16 NS
1.7:1 97 +16 97 +15 NS

NS : not significant

(PLCO)E ZA3IAT). A7 Ao BxSe] 58w
98 AAs7 98 midazolam, vecuronium bro-
mide, atracurium besylate & ol g3ta] 2B A
(sedation) 3} & nlu|A)A controlled manda-
tory ventilationo] 4 #}9ic}. 1: E ratio®] 49
© FASR sigen 2e 1:E ratiod 4= PCV
€ ¥A Y3y tidal volumeo) 8-10ml/Kgo] 5
=5 d9%. FiO,% PEEPL Pa0O,7} 60-
80mmHg7} =& 4Asi9n, 158 3§ 59 &
3E&71% (peak inspiratory pressure, PIP), 37|
= dASELAE 25ty PAge Fewm,
4 &8 20% Fo FUY 7kARMD ¥, At
+, &, PETCO,, PECO,& 233t} Py CO,
9] FHL AFEEFY] circuito) Y -connector £-$]¢j]
¥& 9" capnograph AGM-103 (Datex,
Finland)o 2 &43lgn, P.COE AFEE7| A
Ues 377kA8 10L chamberd] ®o} of7]A 1}
2= 7k~8 capnographs &Asgt}l. P.CO,&
373} Bohr equation'¥ & o|g3}e] AJe)a Al
(physiologic dead space) & A Ak&tE ).

3. BAxz|

¥ A2e paired student t-test® AP, p

<0.05¢ 3% §AH fe4el ik BAYSHALG.
4 o
1. giefety W

SPITEL AR @ ARsFy] wWas
Fi0, 048+0.17, Y85 F43 548+69ml, 553
15.7+3.3 #/%, external PEEP 6.9 +5.9cmH,0
et

ZZke] 11 E ratioo] A $:27] d¢, ojgky] €
R A¥eE PCVIZ VOV oy} it
(Table 3).

2. @t

HIAF7I 1 E ratio 1: 294 PCVel 75
28.6£7.9 cmH,0, VCVe] 7$ 33.8+9.3 cmH,0,
[:E ratio 1: 1304 z}z} 28.8+7.8 cmH, 0%}
33.5+89 cmH,0, 1: E ratio 1.7 : 1oA= Zpz}
31.9+8.4 cmH,0%} 36.8+10.0 cmH02 2& 1 :
E ratiooA] VCVo njs] PCV A 2tk (Table 4,
Fig. 1).

BE7I=¢e 1:E ratio 1 : 264 PCVe A9
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Table 4. Change in peak airway pressure and mean airway pressure.

I: E ratio VvCV p-value
PIP 1:2 286179 33.8+£9.3 0.001
(emH0) 1:1.3 28.6+7.8 33.5+8.9 0.001
1.7:1 31.9+84 36.8+10.0 0.002
Pmean 1:2 14.0+4.9 12.8+5.0 0.001
(cmH,0) 1:1.3 16.0£5.0 14.5+5.0 0.006
1.7:1 22.3+6.1 20.6.+5.8 0.004

PIP : peak inspiratory pressure, Pmean . mean airway pressure

10
#0001 p =000t p=0.002
s — ) — ~— 1
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L
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Fig. 1. Change in peak inspiratory pressure.

14.0 £4.9 cmH,0, VCVel ¢ 12.8+5.0 cmH0,
1'E ratio 1:1.3914 Zz+ 16.0+5.0 cmH 0%
14.5+5.0 cmH;0, 1: E ratio 1.7 : 19lME Z4&
223+6.1 cmH 09 20.6+5.8 cmH, 02 PCV3}
VCV ZSolAl | : E ratio® 271248 271815
o, ztzte] 1: E ratiodA VCVd vjd PCVA]
g =tch(Table 4, Fig. 2).

Ae)E Age 7|6 A7 @Aste] 53] At
NAMT 2R 4 gen, 1: E ratiort F718=
2 PCV, VCV 25oA fejaA Zastgont, &4
Z}+e] 1: E ratiod]A] PCVe} VCVZH zpo) & Hol
=] ¥ttt (Table 5, Fig. 3)

p=0.001 2 =0001
40 r 1

p=0001 p=0001
— d ]

]

1
*0001 p=0001
1 1

}
R é..// §%§

PCVI2  PCVIN3 PCVITA VOVI2Z VOV VCViITd

Te

Mean airway pressure (cmH,0)

» =~
€ =y - §§§
RS —— §&§

: : R L e

|

o

PCVI2 WVEV12 PFCVIL3 VEVHELd PCVITY VCVAITA

Fig. 2. Change in mean airway pressure.
3. Jiamy
zuiy pHE 2449 1: E ratioo]s PCV# VCV

7ol &kol7} 1T (Table 6).
PaCO,& 1: E ratio 1 : 204 PCVe] B¢ 41.2
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Table 5. Change in physiologic dead space fraction.

I: E ratio VCvV p-value
VD/VTphy 1:2 0.64+0.10 0.67 +0.07 NS
1:1.3 0.61+0.09 0.63 +£0.09 NS
1.7:1 0.57 £0.08 0.59 £0.08 NS
VD/VTphy : physiologic dead.space fraction
NS : not significant
1.0 70
[ §v0.018 P *0.008 p=0.007 p=0.008
o LI p-oo:! ! .os LIS oo;l 60 pe0024 p-o.; I»-o.ou p0014
} N L o ~} T N ————y
g N \\ g 50 :S %‘ %
P *“x\% o] it i
.’ 54 .\‘\. ¢ 30 4
"4 20
3 PC&I:Z L AHE ] 'CV’|.7:| VCVI2  VCVILY veviTy PCV 12 PC\’I‘:L! PCVETY VOVI2 VCV“:‘LJ VeV 1.7t
1.0 70
.94 NS NS NS NS NS NS
% — — ~— L — ~ ~—
q 3§
& . .EQ’
o= S
Rl = R I A
' ¢, : = I i :.ﬁ
g /' &
.). 54 -— — 30 4 -3
< 4 : s
20
3 'C’VL? VC;I|:2 PCV113 VCV":‘.S PCVLTA VC‘)!JN FéVl:? VCVi2 PCVILY \ICV’1'.|.J 'C\'I'JZI VC\II|.771
Fig. 3. Change in physiologic dead space frac- Fig. 4. Change in PaCQ,

tion.

+10.4 mmHg, VCVe A$ 40.8+10.1 mmHg,
I:E ratio 1:1.3¢]4 z}z} 38.8+10.1 mmHg$}
38.7+9.5 mmHg, 1:E ratio 1.7 : 1A= 3z}
37.5+9.8 mmHgse} 37.1+9.1 mmHg& PCV3}
VCV =FoA 1! E ratior} Z7}848 grasige
U ZZte] 11 E ratiod]A] PCV3s} VCVZ}e) o)
+ f1%1c}(Table 6, Fig. 4).

PaOy= 1! E ratio 1: 264 PCVe] %% 90.7
+17.9 mmHg, VCVe] 3¢ 93.0+19.9 mmHg,
I:E ratio 1: 1.39]A z}z} 99.3+24.1 mmHg$}
96.8+20.8 mmHg, I : E ratio 1.7 * 19Me zzr
98.5+49.1 mmHgs} 100.2 +42.1 mmHg#& PCV
I VCV 2FA 1 E ratio 1 : 20]4 B 11,
3 L7 116l frojsiAl Zotsiion, ztzbe) 1 E
ratioo| A4} PCVe} VCV71e) sjoj= 2121t} (Table 6).
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Table 6. Change in arterial blood gas.

I : E ratio PCV VCV p-value
pH 1:2 7.35+0.07 7.35+0.07 NS
1:13 7.36 £0.06 7.36 £0.07 NS
1.7:1 7.37 £0.07 7.37 £0.07 NS
PaCO, 1:2 41.2+104 40.8+10.1 NS
(mmHg) 1:13 38.8+10.1 38.7+£9.5 NS
1.7:1 37.5+9.8 37.1+9.1 NS
Pa0, 1:2 90.7£17.9 93.0+19.9 NS
(mmHg) 1:13 99.3+24.1 96.8+20.8 NS
1.7:1 98.5+£49.1 100.2 £42.1 NS
Pa0,/FiO, 1:2 215+112 223+121 NS
(mmHg) 1:1.3 236 +£122 234 +£132 NS
1.7:1 230+130 238+139 NS
P(A-a)0, 1:2 202+120 201 £123 NS
(mmHg) 1:13 197 +£123 199 £127 NS
1.7:1 199 +127 187 £128 NS

NS : not significant

PaQ,/Fi0,= PCV#} VCVESA 1:E ratio
W] mpa zpole BYovh, zzte] 1 E ratiod|A
PCVel VCV7iel zloj= HolA] okttt (Table 6,
Fig. 5).

P(A-a)0,= PCV3} VCVEFA 1: E ratio
2 ZyMAE WE0 12T, 429 1! E ratioollA]
PCV3:} VCVoA2] Aole g1l (Table 6, Fig.
6).

o #
AssEFe APA AR N=AGH A B4
E(elastic recoil)oll wgh 7iEgte] ¥EHA He
VCVsh= e, PCVe 9A% 7l=ge 443l
JleAes derdsd wet d3sEeae] 2R
t}. 2], B3] ARDSEAIAME He FAEFE
Zol7] 98 V=gE BT AFA FANE F AU
on, WAE7IEgHE Eol 72 n@d st o

AXE PCVo] Aasm ot

gz, PCVo] VCV uis] Hng7Ie R
ax8y BAIERE A AT & Avke A
e thRe] Buvh QA ok shx
@@ glojrs PCVel fajsiths Rux glen!
b = @) Pl Aok Pk MLE .
Abraham 592 1099 3374 8xiAl 43
g4, 3%, 1. E ratio(1: 2), auto PEEP &
ARA SAste] PCVZ VCVE umdde o,
PCVA] Soi@ AbARQH(Pa02,)3 4-Eut(oxy-
gen delivery)e] o =9l HuslET, Am-
strong 59 147el ARDS @AoA d5FE
A7} 3358 24 #2383 inverse ratio PCV3}
conventional ratio VCV & vlate], T9Y ojiis}
g4 E9H(PaCO0,)& o7k figiedt PCVelA
Pa0,7} Z71te B3yt Lain 9& 19939
ARDS #aboljAlA VCVolAl inverse ratio PCVE
Hl3lew, PaCO,& 27 #A87] s 28
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Fig. 5. Change in Pa0,/FiO,

FiO, ¥ PEEP& &Y # 3188 @33l PCVo)
VCVo Hj8f Ftampel A ojde] ukm Bmalgy
t}. Tharratt $"& VCVez HAF #3}g A
2 3199 A TFRA BANAA  inverse
ratio PCVE H851& 3¢ HnF7I¢o] Bast
i, FE7IESel FUhlglen, S99y Aaiqle)
37kt $33E%¥s) PEEPE €¢ 4 itz
B33, Davis 59 2599 FA sy
(aucte lung injury) $x& iAoz U LA,
PEEP, I . E ratiog Y#As}A #2314 A constant
flow& AMg3H= VCV, decelerating flow & A8}
£ VCV 9 PCVE ®|m3led, PCVH} decelerat-
ing flow& AR-3l= VCV)A constant flow & A}
&8s VCVED Hugrige] wetn, HAr =g
o] Etom FUY AiEsle] Eithn HmsbwAl
decelerating flow 2] 48 =3¢}

Fig. 6. Change in P(A-a)0,

¥, Mancebo %8 ARDS $zl9|4 PEEP&
ARSEE VCVH total PEEPE 24 §4% inverse
ratio PCVE #4319 o, VCV4A| Hr|=gte]
Ot kvt Y A4 FUE ojARA
¥}, @& (shunt fraction) & Autado= 3jo)
7} itk ¥ sk Mang 592 #&te &
A ¢ oA PCVH VCVE bmaigsy],
A= A AAs) s VCVA)
PEEP& AMg-319it}. o] Qo4& | E ratiog o
Y 7Rz uipe] Alxg digou, Zzte] 1:E
ratiod|4] PCV3 VCVzhe] ¥ty o 7lAmte)
A9l Zpolg Holx= W3kt EF Lessard S0
979 ARDS @AM U3F83, 5§55
total PEEP& 9334 $x3WA VCV(:E
ratio 1:2), PCV(I: E ratio 1:2), PCV(I: E
ratio 2: 1), PCV(I: E ratio 3:1)2 F&AZe
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u}, PCV1} inverse ratio PCV 2% VCV ¢} 7t2w
o) oA ztolg BAFA Rk, 2318 PCV
(I1:E ratio 3 : 1)ollXE Y Aagslo] 348
grixn ®aslgc). Ludwigs $'2& 15 nigje] o
oA VCV(I:E ratio 1:2), VCV(I:E ratio
4:1), PCV(I:E ratio 4:1)& H&39& o,
PCV(I : E ratio 4 : 1)o]|A 2313 Abagule] g}
ok Bastgict.

ojg} o] ojg] AFolX PCVe VCVZe shxi
gl gloiA ke 23 Badtn e, 97 %
e Avud gAsA fAAIE W] A7l
o ggee o 4 vt YYEFLAY EFE A
A3 SA5Q9AT, auto-PEEPE 2A §A317]
9l&) 1: E ratioZ WaiAZl 479, FFHo2 AR
2 2% A7, Sy olses Ey4e FA &
2)&7) 98 FiO,, PEEPE @3Ajzl 479, VCV
Al F1AAE ARRE AVF ARSHA e A7,
BF=LE A fA37] sl PEEP& ARS®
A9, total PEEPS 27 $A1% 47 § 479
AN AFEEF7IS] Aol BA @sitke Aot

el B AFE ol2d 8AES wiA] A3
F7) AasE, Y35E83, 384 9 external
PEEP& ¥gtAl7]A] gska, PCVe} VCVAA 242}
o] 1:E ratiog 371X2 ¥3A7EAM I7E 3%
t}. BF7|=ge oxygenationdt $7) && (ventila-
tory efficacy)& urdslE ARE &3] 2ol e
gy PJF7ege AR FAEL 978 T
o, 759 ot BrkA] wtegel HFE BY) oY
7] o] BA7| =g LA FABAE U

2 g7 Ao HnFgrige ZFze 11E
ratioo]A] PCVA] VCVHETE @A &Ho| Hlon
ol 1 Eotel HuEd}t dxsks AAA. ¥ ¥
71¢] 71=qke #o) B4 (elastic recoil) & 53}
of 3= ¢t 7= AE FEI o ke dHeE
uro] A § glenjrer?, PCVA] 7] 27]d &2
7157 FREL F7] Bolele 7157 A9 ol
2 7= Age FEof sk o] e A HE=

2, ¥7] = 71§72t EAlske VOV vis)
aF7Igtel ¥e Acg gt HAVIEGS 1!
E ratio® Z7}A44& PCV, VCV 2744 7}
AL, ol FVIAANE AMEEt] TVt 7= 4§
Xof] PFE AZHE Z7HRY] dZolth. e 1!
E ratiod]A] PCVA] #77|=¢o| o EtoH, ol
3] 2uRE 28 VE 4Ee fA7] w7
= gteo] AMA3] F7tehs VCVED HF7|=go]
g =& Aoz AR FHY ojatglets Etwt
AA AFe PCV, VCV 25%9A 1! E ratiod
Z7A e wel Zasigon, ol HAvI=ete] 4
o2 7] &gl 3AHY et EHz AlgE
). 28y z1zbe] 1: E ratiodd PCVs} VCVZE
o] Ty ojasigha Bdw A2 AR ztelrt
glQith. PCVAA Hiv =gtol VOV vis] =8kA
ok By olAstgtAd EtME Aol WAl @&
olfE BREv|go] AR HEoR AlgETh. ¥
#F7|=qto] FEHELE vjwy & dgPctae 3t
Agre1o) JFH EGole F71A 1=AFE SHH
olsh= gtelo] 2 3tEA| oa, BHEv|Egtdle 3714
Ne Age FE okl 48, auto-PEEP: X
FE)A] gt ?, ety F71¢ 37149 7lE A
go] taohd FAV| =ty HEHEYS o7t E
4 gme® AHAlZ Valta 52 auto-PEEP?]
2= 1299 A& the 2 auto-PEEPo] &
2 P/t FasEste Aoyt AXe A&
Znsigt. B dFgME PCVA HE7|zstel
AN A4 2 FFAERE Ao} g FE
lew, ztol7t Yrigte shamel] dgre A A
T olUYe Aeg 32¢ F JATG. FYE 44
Bole PCVa VCVA ajolzh UA] 92 Ax 2
o At A & F g Roldh

Zulyg AAEQte] PCVi VOV EFA 11 E
ratio 1 : 294 B} 1:1.39014 E718tg et 1.7 11
oAM= o ol Z/tekA gskedl, ol HEVI=Y
o] Z7}5tHA F= 3 (intrathoracic pressure)
o] Z7}stm, waEhd $Agoze AW FF(ve
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nous return)”} Ztaste] Aubao] 7448197 o
T2 ALRET. FAHQ dE A ARGAE 4
Bago] Agog Zrdlviats FUY 2Nl
ulAE gl giMovt, 3 FBo = oxygenation
o Zl7t e Afole Autade] At wet
&5 A9E 42E(mixed venous oxygen ten-
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