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ABSTRACT

Analysis of CO, rebreathing during artificial ventilation

Genro OcHI*, Yasushi TAkASAKI, Toshihiro YOROZUYA,
Yukio NAKASHITA, Takumi NAGARO, Tatsuru ARAI

* Emergency Clinic, Department of Anesthesiology and Resuscitology,

Ehime University School of Medicine

The CO, rebreathing volume under 7 respirator settings was analyzed in 8 patients ventilated
with a Newport E-200® ventilator. \'«'IC(),_,/min and \'/'Ec()g/min were computed by integrating
the product of flow rate and Fco, to calculate the ratio of \.'Ico2 over \.'Eg()z (9(;\"1C()2). The
mean volume of apparatus deadspace attributable to CO, rebreathing (VD apparatus) and its
ratio over the expiratory tidal volume (VD/VT-apparatus) were also calculated. Mean values
of \"Ic(): 'min, "(,\"IL-()J. \'D apparatus and VD/V T apparatus in the control setting were 12.1
ml, 6.37%, 20.3 ml and 4.80%, respectively. ”«,\"Igo2 increased to 8.6% when the tidal volume
It correlated with ETco, (r=20.30), with tidal volume (r— —0.56) and
We concluded that CO, rebreathing during artificial

was decreased by 15%.
with peak airway pressure (r=—0.66).
ventilation can be a significant CO, loading in the case when VD/VT is increased and that
monitoring of the CO, rebreathing volume is useful to decide the optimal respirator settings in

those patients.
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L, CO, BEIRZDMNEYS>XMAELFXTE
SH1200ml > 7V Y LTHIE L, 8BS
[ U 7 A TR BB 1 R 22 mm DA H
E T, BREHFH»ORENF 2 —7 £ THI1T3
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V2 XD 20% #Ehn

R1:RR 8/min

R2:[E 16/min
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BV, 3EOFFRY A 7 VOFEHETERL
TEq

X 512 1D VEco, ¥R THIE L VT T
B L CT¥#yCO, #E (FEco,) %2K®, Th%
b L ICTERESR R (VD/VT-Bohr) 2EHE L7,
¥ 7z, 1E @ Vico, % ETco, THRL 7z b D %
CO, HRAD S 12 & T HEMASEHE R (VD-appa-
ratus) L EHEL, FOVTIEHT 3 HE (Vp/
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AL E, flow BIES 2 & RS RER L 721
CO, BEZENTTREL, CO, BEMXAKTD
CO, VRNVAET T 55T CO, HEAMKZ %,
K IC R B & L 5 7z Veo,-volume g (X 3)
TRRSHEBERIT CO BEIXE <, #0.05/
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49 2,

T, MRTOWRE - FHEME % VHE R
#TE LT, VEco,/min it 191.4+24.0ml T,
ZOHBbl12.1x2.4ml B FEA X N K,
%Vico, & 6.37£1.50% T & -7z CO, FHW A
73347253 Vb-apparatus 13 20.3+4.9ml H D,
Vbp/VT-apparatus i+ 4.80+£1.16% T H -7z,
% 72 VD/VT-Bohr 8 &£ 1* Vb/VT-physiological
13 24.6+2.8% BLU38.3+7.2% Th-oTz,

VEco,/min, Vico,/min & #5400 Ml
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Y& B2 L, VECo,/min i VT i & RR D
i X 04 (178 ml/min B X O 178 ml/min)
L, RR#MNC & > TEN (233 ml/min) L7z,
Vico,/min 13 VT O#0E RR OWAIC & - T,
ZnZF1 10.4 ml/min B X 9.7 ml/min 12 K4

xR 2 WEEA
%Vico, (%)
=100 X Vico, (ml/min) /VEco, (ml/min)
FEco, (%)

=100 X VEco, (ml/breath) /VT (ml)
PEco, (mmHg)

= (760—47) X FEco, (%) /100
VD/VT-Bohr (%)

=100x [1—FEco, (%) /ETco. (%) ]
Vbp/VT-physiological (%)

=100 % [1—PEco, (mmHg) /Paco, (mmHg) |
VDp-apparatus (ml/breath)

=Vico, (ml/breath) /[ETco, (%) /100]
Vbp/VT-apparatus(%)

=100 % Vp-apparatus(ml/breath) /V1 (ml)
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R 3 CO, HRARES X U VD-apparatus & K/ T X — % & OFEBE:

D Vico,/min(y) & ORICHBESRD SN7z85 A—5 (x)
RR (y=0.494x+5.27, r=0.298, p<0.05)
PAP (y=0.189x+14.9, r=0.343, p<0.05)

2) %Vico,(y) &OBICHBAED >N1/8T 2 —F (x)

ETgo, (y=1.26x+0.201, r=0.300, p<0.05)
VT (y=—10.5x+11.0, r=—0.561, p<0.001)
PAP (y=0.212x+10.1, r=0.662, p<0.001)
3) Vp-apparatus(y) & ORICHHEEDFED 5lz/8T7 A —% (x)
PAP (y=-—0.293x+26.0, r=0.333, p<0.05)

Vico,/min(y=1.31x+5.54, r=0.823, p<0.001)

% VIco,

(y=1.95x+8.67, r=0.707, p<0.001)
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== 158

ezt sk TCEL o, 7 CO,
HRAIZIZEAEPRSHABERICEZ > TW
2o TNHDZ EDS, FHIERH O DO—ER
DI DOV [E B FRA L, ROBSH THE
TR E EBICHBASINS D LIS,

Z D IZ Fletcher 5 DR THHER SN THB
D, HRADOHRICOWTHIFIF—HTAHERT
bholo L LIRKBEIEREICERIC & DREFES
DT T 2 AR T B0, [ERHNEIRAL
TCO, MEOHB*EZFHUET 2LELDH S L
£ 2 BT,

—7, SEEEERANEERZRIILDTE S
NI g8 2 L7253, CO, OFFIKA %[k
T35 EIXTE R o7, Newport E-200 T,
FESAHIC B TRENEL—EBELTIET L
M 5 R ED bias flow & 512, SEIZ
—#%Hy 7% bias flow FiETH 5 7.5 [/min IZRE
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SHC bz > THEET 2 2 ko & - THERIDHAE
ThH, SEOHRAHFERF D CO, FFRA IFES
DY IERITFLRD A A ZTHRAT BH 1 DS 4
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