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Effects of Different Tidal Volume During One Lung Ventilation
on Systemic Oxygenation and Intrapulmonary Shunt

MA Wu-hua, GAO Wan-ling, GUAN Jian-qiang, LUO Gang-jian, LI Shang-rong
(Departrment of Anesthesiology, The Third Affiliated Hospital, SUN Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To investigate the effects of different tidal volume during one lung ventila-
tion(OLV)on systemic oxygenation and intrapulmonary shunt. [Methods] Forty patients with ASA
I~ I, scheduled for selective pulmonary surgery for lung cancer were randomly divided into four
groups with 10 subjects in each group. Group A: tidal volume, V1 ,=6 mL-kg™!;Group B: V=
8 mL-kg™!;Group C: V1,.=10 mL-kg ';Group D: Vr 4=6 mL-kg™ '+ continue positive airway
pressure CPAP(0.2 kPa) for non-ventilated lung. The anesthesia was induced with intravenous mida-

! and vecuronium 0.1 mg-kg™!

zolam 0.05 mg-kg ™! propofol 0.5~1.0 mg-kg™! fentanyl 4 pg-kg~
and was maintained with inhaling isoflurane. Blood gas analysis was determined 20 min after two-lung
ventilation{( TLV) in the supine position,20 min after one-lung ventilation(OLV) in the supine posi-
tion.20 min and 40 min after OLV in the lateral position and at the end of operation, and the shunt
fraction was calculated as well.[Results] Pa0O, in group B, C, D was significantly higher than that in
group A( P <0.05). Q,/Q,in group B, C and D was significantly lower than that in group A( P <
0.05), and airway pressure in group A and D were significantly lower than that in group B and C dur-
ing OLV. [Conclusion] Patients should be given tidal volume 8§ ~10 mL- kg ™! during OLV. If V1=
6 mL-kg ™! is given, non-ventilated lung with CPAP system can improve systemic oxygenation, and
can reduce intrapulmonary shunt and prevent hypoxemia during OLV.
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BT R AT ARHET 30 min ¥ HALEER T 70
mg JEHEFE 0.3 mg ML 0.5 mg, AZFH
Datex-Ohmeda AS/3 % I 880> HL I 47 (3 s 7 €]
A G IMLE O B (ECG) Bk A B FUE (SPO,,
Sro,/% ) MR Z BT 3 i (PerCO,, prrco,”
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Table 1 General condition (z+£5s)
Sex Path
Groups n Age / yr my/ kg
Male Female Left Right
A 10 8 2 5 5 64.8£9.3 63.5£6.6
B 10 9 o 4 62 62.6%11.2 65.1+8.7
C 10 9 1 4 6 63.4+8.5 62.7+£9.5
D 10 8 2 4 6 65.5112.7 64.1x11.4

X test: 1) ¢2=0.392, P>0.05; 2) 42=0.202, P>0.05; ANOVA for the four groups P>0.05; my: body mass

T5%, § OLYMPUS BF-3C40 B 647 % S & 65
WRTEEIL, # AL Bk oF B B I E AR 3h
BRILHEAT M A, FA OBk . RFHRA
SR, I T RS M R 0.06 ~0.08
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m,EREEZER(P<0.05), B.C.DHEFM A HHE

b ZESIE S, B.C.D 4 p, 0 WEHTF A
B, FREHEZR(P<0.05);B.C.D A&
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Table 2 The change of blood gas analysis. Q,/Q, and Spoz among four groups (z+s)
Item Groups S, S, S; S, Ss

Pa.0,/kPa A 59.49%9.6 16.24+8.472 14.44+7.99 11.7¢7.5% 40.1%6.1 Y
B 57.56%11.7 34.44£9.7 % 2526£8.92%  29.65+6.925  43.68+9.1 "

C 58.08 £10.4 34.8+8.810% 251412429 323749119 42.8447.3 1

D 56.78 % 12.4 31.5+11.6 V% 26.21+14.4 7% 31.55+9.79  44.88+13.6 !

Pa,c0,/kPa A 5.48%0.56 5.574£0.4 5.5240.33 5.2140.51 5.2840.43
B 5.28+0.55 5.40%0.45 5.29+0.31 5.4140.29 5.31£0.55

C 5.29+0.57 5.53+0.44 5.56+0.35 5.48%0.37 5.41%0.56

D 5.41%0.51 5.3240.64 5.4940.45 5.5140.36 5.39+0.63

(Q/Q)/% A 10.7+2.5 17.34£3.8 1 25.7+£3.29% 26.1%£2.6% 16.5+3.8 Y
B 11.8+3.7 14.8+4.79%  20.3+4.89%  19.6+2.7P%  [52+3.5D

C 11.342.3 15,423,794 21 743,824  19.14£3.62%  15.6+3.6 1

D 10.8%2.8 13.9£3.39% 194439249 20.7+4.62% 151443 "

Sro,”/% A 99.56+0.31 98.22+0.89 96.2812.6 95.79+2.7 99.3740.62
B 99.65+0.43 98.71+0.96 97.25+2.5 97.66%2.5 99.48 +0.31

C 99.4240.52 98.82+0.87 97.32+2.4 97.76 2.2 99.47+0.42

D 99.17+0.46 98.62+0.39 98.5440.76 97.92%+1.7 99.72+0.28

Paw/kPa A 1.47%0.13 2.75+0.34 2.87+0.39 2.98+0.17 1.5340.25
B 1.56+0.24 3.1940.18 3.2640.52 3.31£0.20 1.5440.47

C 1.49+0.23 3.25+0.24 1 3.46+0.38 D 3.57+£0.25 Y 1.65+0.35

D 1.52+0.27 2.83+0.44 2.96+0.62 3.01£0.44 1.48+0.27

pH A 7.40£0.05 7.4140.04 7.3940.03 7.37£0.07 7.40%0.06
B 7.3940.04 7.391+0.08 7.38+0.07 7.36£0.06 7.39+0.08

C 7.38+0.06 7.40£0.07 7.39+0.06 7.37+0.03 7.40%0.07

D 7.3940.05 7.38%0.09 7.38+0.03 7.38+0.08 7.39+0.05

Compared with two-lung ventilation 20 min: 1) P <0.05, 2) P <0.01, 3) P <0.001; Compared with group A: 4) P <0.05, 5) P <0.01
Pao,: arterial partial pressure of oxygen; Spo2 : sphygmous oximeter. paco,: arterial partial pressure of carbon dioxide; pH: acid-base scale; Q./Q,=

shunt flow/cardiac output; p,,: average in airway pressure; S :20 min after two-lung ventilation in the supine position; S;:20 min after one-lung ven-

tilation in the supine position; S3:20 min after one-lung ventilation in the lateral position; S;:40 min after one-lung ventilation in the lateral position;

Ss:at the end of the operation. A:one-lung ventilation, tidal volume, Vir,=6 mL-kg™'; B: one-lung ventilation, V1,=8 mL-kg™}; C: one-lung
ventilation, Vr,.=10 mL+kg™'; D: one-lung ventilation, V1 4=6 mL-kg '+ CPAP, pcpa= (0.2 kPa) for non-ventilated lung
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BRI Xt KB MER F R %, HAE
MR A FIE DBl P 0 &, IR TR
RESR R pa,o,, HAPTRA, B O, BEEHRF poo .
TCBYFRA NG iR HUCES IS &, KisS
ERRATE IS B DI RER R R, e i
WA, B Ey TRl Py 3, {58 ot 6 O R 0 B
WA, INE AR N, B Kl S &
AHTlE.LHE L BBOMSEMER, RITEFIK
BHEIELEMARE=>12 mL ke L,REEHWE
A EMAS TSI, FERTFES, RITEH 8
~10 mL-kg ™' WIS BB REE S BIF O E S IR
RM5 T, ME YW TR £, BR CHMSE
EHME T BH,BHLHEER, mMTFAH,
BT RS ERAR, MRS, B p.o ¥
BEFTB.CHA, MASHREABAT. REXE
AR 10 95 A H 35 ok 1 B BA B B9 6 4R I AE
(P4,0,<60 mmHg), p, 0 B7E 60 mmHg L -, {H
A 3BIRA pa,0 IEWIEIE 60 mmHg, A 8 BILE
MAEAE R, B B % 30%, BARSEE
BAET B.C P, HiX &2 LATT B8 & A= 4 10 5 W
R, FHIL, i %A M CPAP system %4 F9F
M CPAP WiE , IS EARM/NT 8 mL-kg ™',

24O, A 386 4 Aot 33 0 B A et —
FOETEETT A R ¥k o {EL53 B B I S LU A
BRAERTESR ., B, EESMMR S EEE
(CPAP) , BETHI 8 X A %o T LART 2 A3 CPAP
RIE A RN AARZ , BN %A — B 5
FIRTENMRE, EESMARERAES I
¥, BT MELAEE T, 4% 55 (i AR DU B ke , e L 00
Mo &R EAHEE Tyco international LTD H 7
89 CPAP RGN FE AR T VA L X8, B4 R N
. A% D A7 OLV 6 76 3558 S M ¥ -
CPAP R4, W7 HE /113 0.2 kPa, % £ B F 8 fiti
54 0.5 kPa,CPAP>0.5 kPa & {# il B I Bk T

FmFEA, HEEERHE 0.1~0.2 kPa BIF[, 1
0.2 kPa X FARBAETAEMR I, XFEEE LA
Pk A3 B E A, EAR O, /N 785 FF 78, 3
IS B A3 XM B S, 7E CPAP @I,
JHTE I 1 B o), G5 D 44 OLV M,
PooHERT A4(P <0.05),Q./Q, i A4

FHEREM(P <0.05),#iF T B.CHWH. A X
kR IE , JEE M A N,O 1L min™ "B EEE B I
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{0 i L3 P TC 2R, B B TR A Wk AR AR
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