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(8 E] B0 S (one-lung ventilation, OLV ) I [E]AS [6] K-S A IE H (positive end-expiratory pressure, PEEP ) B
A 60% T A S % (inspired oxygen fraction, Fi0,) Xt OLV 835 445 B AR J5 lili & 3 & AE (postoperative pulmonary complication,
PPC) SN . T3k : BEHIA T 4 A M B B ARTA AR JR 38 120 0], ML A3 A \B.C.D 4 40, 541 30 ], OLV B+ 25 ZH ¥ FH 60% 11
FiO,, 38 M43 5 R A1 0.5.8.10 ecmH,0 PEEP, F OLV Hif RIZI (T,) ,OLV 10 min(T,) ,OLV 15 min(T;) ,OLV 30 min(T,) .
OLV 60 min(Ts) OLV 120 min(Te) B 435 268 81 ik 5547 25 9 ek v S Bah g kA 7 100 oW, TS0 P9 40T 36 5 i 45 Hsf ] a5
A ML 30 324 S5 0 ) 24 553805 5 10 AR5 565 2 KAV I AR AT R Y T4 (clinical pulmonary infection score , CPIS) F1 PPC 9 & 2
T, G55 : A412 BB OLV H & AR MUAE 173 HARIFST , 26 118 B B e . To~Tol D ZH B Bk il 5253 e (PO, ) B 2
BT A Al AR AT ALL(P < 0.05) ; To~TfF C 4 PaO, W 5 T A 4L i R I AR T A 41 (P <0.05) . T.HFB
4 PaO, W 5 25 T A 20 I P43 % AR T A ZH (P < 0.05) o To~TsE D 2H PaO, B 5 125 T B4 (P < 0.05) 3 To~TuHif D 20 i P 43U
R RAL T BZH(P < 0.05), TsH D2H PaO, ] i T C41(P < 0.05) . To~Tofif B.C.D ZHEK S E W] AL T A ZH (P < 0.05) , To~Ts
A C.D 43R B K B WAL T B4 (P < 0.05) o T~To B C D 21 fili Bl 255 )3 1% (dynamic compliance, Cdyn) B fit & T A B4 (P <
0.05), RIFH2KB.C.DHCPISHRALT A4, 458 :0LV I Fi0.h 60%45F T B4 5 .8 F1 10 emH,0 PEEP #3645 |
REAV TS P 2 18 1 s Sl 285 IO 44 , BEAER IR 20 1 K CPIS , AT AT — 2 Il PP VR T, Hrr 10 emHLO PEEP (36 4804 AL Hy
PAR R AU,
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The combined physiologic effects of using different positive end-expiratory pressure and
inspired oxygen fraction of 0.6 during one lung ventilation
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[Abstract] Objective: To investigate the combined physiologic effects of different positive end - expiratory pressure (PEEP) and
decreased inspired oxygen fraction (FiO.) during one lung ventilation (OLV ). Methods: This study is a prospective, single - blind,
randomized controlled study. One-hundred and twenty patients were equally randomized into four groups of A (OLV with 0 emH,0) , B
(OLV with 5 ¢cmH,0) , C(OLV with 8 cmH,0) , and D (OLV with 10 emH,0). All patients breathed an inspiratory oxygen fraction of
0.6. Arterial blood and venous blood were taken for gas analysism, and intrapulmonary shunt rate (Qs/Qt)were calculated before OLV

(Ty),0LV 10 min(T,) ,OLV 15 min(T;), 0LV 30 min(T,) ,OLV 60 min(Ts),and OLV 120 min(Ts). Haemodynamics and respiratory
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mechanics parameters were monitored continuously. The clinical pulmonary infection score (CPIS) was recorded on the second day
after the surgery and the incidence of postoperative pulmonary complication was recorded. Results: Among the 120 patients assessed
for eligibility, 118 completed the study. At T:~Ts, PaO; in group D was significantly higher than that in group A, Qs/Qt in group D was
significantly lower than that in group A (P < 0.05). At Ts~T,, PaO, in group C was significantly higher than that in group A, Qs/Qt in
group C was significantly lower than that in group A (P < 0.05). At T4, Pa0; in group B were significantly higher than that in group A,
Qs/Qt in group B were significantly lower than that in group A (P < 0.05). At To~Ts, PaO; in group D were significantly higher than that
in group B, At T2 ~ T4, Qs/Qt in group D were significantly lower than that in group B (P < 0.05). At Ts, PaO, in group D were
significantly higher than that in group C(P < 0.05). At To~Ts, driving pressure (DP)in group B, C,and D were significantly lower than
that in group A (P < 0.05). At To~Ts, DP in group C and D were significantly lower than that in group B(P < 0.05). At T,~Ts, dynamic
compliances in group C and D were significantly higher than those in group A and B(P < 0.05). The CPIS score was significantly lower
in group B, C and D than that in group A on the second day after the surgery (P < 0.05). Conclusion: During one lung ventilation with

0.6 FiO;, 10 emH.O PEEP improves pulmonary function without changing the hemodynamic parameters and reduces driving pressure ,

and plays an important role in lung protection.
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P fifi 38 <, (one-lung ventilation, OLV ) J& FRAX /i
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B, YEHE 2018 4E 6 H—20194F 5 H 7E T/ 5 BE Rl K2
B e = B B R T A2 A T B A A AR AR
F 13641, 3¢ FE R BT p2s (ASA) 732 TSI 2%, 1
BIANKR ,49~76 % o HEBRARAE : B FBOIT IS
TS T RE A (18 1 BH 2 1 il 3~4 4% 5 4= B J&
o s AR gL A B0 RET KT 6 hak
D2 h, FRREHESRARE, RS A L 12091185 R
FHREAEC T RN SLRENL T35 70 4 41, B4 30 441,
E Fi0,=0.6, A . B.C.D ZH OLV I} PEEP 23 %4 0 |
5.8 .10ecmH,0,
1.2 7%

BB A E G5 B # ] 0 % (heart rate,
HR) | i AR A (SpO,) PR bk (P CO.)
FEAE AR W AY (Datex-Ohmeda S/5) W il 4 38 i
JE (peak inspimtory pressure, P,..) . *F- &5 J (plateau
airway pressure, P,.)  Jifi 2l 250U 1 (dynamic com-
pliance,Cdyn) . M 515 TAT47 80N K o7 4
TN, ey JBR T s 3 ik 2 ) ‘A5 e 25 A ) 8 ok ot e
JIT A A R A GE R DRORR I, BRI 5 7 58 ke
Z5E 0.1 mg/kg ¥ KJE 4 we/kg THIAE 1 mg/kg FI
BT 7E4% 0.2 mg/kg, 3 min Ji TSR RN R 4728
MR S P EGE (L F32 58 F35 %5, 3 F37
S 395 AL EE NN RENE . XX
AR 5 T R EE LA T DGR A, 8l
ZPEl, Fi0,=0.6, 1 A& (V) 6 mL/AAE A (ideal
body weight, IBW) , -2 4 %8 (RR ) 12~14 I /min,
M He=1:2, 4 £F PuCO. 7E 35~45 mmHg. IBW i1%
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N3 AR B M IBW=50 kg+0.91 x [ B 5 (cm) -
152.4] ; AR 2 Pk IBW=45.5 kg +0.91x[ B & (em) -
1524, FARIFMGHIFE IS KJE 3 pe/ke, R #E
SEFR K IR T 5T KJE 0.2 pg/ (kg = min) NI B 4~
6 mg/(kg-h) FCET M 742 0.15 mg/(kg-h) | FREETR
J& 2K F Narcotrend Wil , ERELE Do~E K- M50
T4 R OLV B SR F3d S5 K =UAH L BL.C.
D 20535 253 M 5.8.,10 emH,O PEEP, HAX W
W SERFEAAS . SCE ], — B B3 SpOfk T+
90% 5% 31 Jik IfiL 4. 43 & (Pa0,) <60 mmHg A Ifil. 1 [ F
sh ik & (mean arterial pressure, MAP)<65 mmHg@i
REAR IR B KT 20% | 42200 (8] 1 min DA _E 5% H 30 ™
O H, WIS 115 F PEEP IR 47 464
A A S I R R, A B
XUIHE S . TFUR T kS 25 KB 2 pg/kg, T
T T ItV A B A<, (AT R T BRAIFE 30 emHL0 LU
T B MR 2L ] 30~40 s) . TAREEH G i g B
Bk A ICU, [R5 [ #kg 4 , Fe B BT T, IR PR
WU SRS T

ICSETF AR ] OLV B |] | 2% i & | R i # MR
52050 OLV JTEI %] (T,) OLV 10 min(T,) ,OLV
15 min(T;) ,OLV 30 min(T,) ,OLV 60 min(Ts) ,OLV
120 min (Te) FHIUEE Sh K ML AN A7 25 P K L 45 2 mL,
FERAE 5 3L 20 AT S5 BT 9T DA AR PaO, oy 2
45 RAe bR, R 5% MAP HR . H0 # 5k R (cen-
tral venous pressure, CVP) . SpO;. Py Py Cdyn, IF:
Fi R TR N 42 Qs/Qt=(Ce0, — Ca0,)/
(CcO, - Cv0,) , Ca0,=(Pa0,x 0.0031) + (Hb x 1.36 x
Sa0,) , CvO,=(Pv0, % 0.0031) + (Hb X 1.36 X Sv0,) ,
Cc0,=[FiO, X (Py= Pino) — PaCO./R | x0.0031 + (Hb X
1.36) o HH1 CeO, Ml B A0 145 148 5 5 . Ca0. K 3]
i i 48 i, CvO, TR B DK I 480 2% 1, PvOL TR &
K8 T, SvO, o R KRR RN S, Py S R
(760 mmHg) ,P,, , 24 37 C/KZ& % (47 mmHg) ,R A
IR 75 (0.8) o 1T 5B S E WK 3 (driving pressure,
DP) "™ % FJ6 A E MW ALIGE TEE, DP=P,.—

PEEP; iC 5% [ 1CU 5 B I 8] RS2 2 Kk R
JBRYLPTSY (clinical pulmonary infection score, CPIS)™,
WEEARE 7 d AL FE I il sk 2k
38 2% 5 fiF (acute respiratory distress syndrome, AR-
DS) i B AE PPC I K AE TR I, IR IC s B E AR SS
HEBEREL
13 %it¥7ik

K HI SPSS 24.0 B ARt AT 40 o IS AT YT
BRI BbrE R (3 + ) Fm , 2H 18] FL AR FH 3
IR 5 22 70 B, LSD - K 36 T 2H 1B W L, 21
P A N A R ) i A 1 25 4 B o THA
TERER 5L (% ) 271, 21 1R 3R x4 3 B
Fisher #fi DI 1% . P < 0.05 225 5 HA G it

2 &% R

AMFFE I AL 120 B3, o A 414 2 9 i3
KITE OLV 3o A8 rh 2 A= I AURUAE 1T R HHASBIFSE (IR 4R
MLIE & AN 6.7%, B .C D 41 3 AR SEULAE & 4
AP 118 Bl B E Geit /b, Hov A 4 28 4l
B.C.DZ4 301, 1 OLV BIZI(T,),4 21 i & sh ik
I Qs/Qu WK T 2 5 1 3 8l 1 25 F8 s 25 = 3 TG
GitE .

2.1 —A& A

4 4 F8 AR PR L A EE 2L (body
mass index, BMI) \ F- AR [E] \OLV B} [8]  #ME & 2R
I3 K PR 2 G (R 1),

2.2 Fhk AL Qs/QtIEAR

4 2] F K PaO, 78 OLV JF IR 5 2 2 Pkl T e, 78
Tl B 2R (I, S 2202 L. To~ Tl D 4H PaO,
AR T AL Qs/Qt I BAL T ALL(P <0.05);T~T,
i C 41 PaO, i B T A 4 . Qs/Qu AL T A 4L(P <
0.05) ; T, i B 2H PaO, B 2. 55 F A 41 . Qs/Qt B B AL F
AL (P<0.05) . T~TsH D4 PaO, B & & T B 4
(P <0.05); T~T. i D £H Qs/Qt Bl WA T B4 (P <
0.05), TsHf D4 PaO. P =T C4L(P < 0.05,%2),
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Table 1 Comparison of patients in general and baseline characteristics among the four groups

o il AR B BMI
W oy

TR

OLV B[]
(kg/m*) (min) (min)

EN (ks A (mLL) R
(mL) an i JE A (mL)

A4l 28 63.1+6.0 23/5 23.8+62 2054 +52.1 171.3+43.0 183.3+£57.7 1116.7+198.3 933.3 +172.9 230.7 + 83.7

B4l 30 63.9+57 23/7 237+3.5 193.6+50.9 168.9+48.3 160.0+38.1 1066.7 +253.7 883.3+252.0 242.0 + 135.3
C#4l 30 63365 26/4 23.7+34 1969+48.6 1654 +444 168.3+72.5 1116.7+252.0 866.7+224.9 2333 +176.8
DZH 30 644+47 26/4 233+23 213.2+43.1 178.8+47.8 187.9+67.7 1150.0+325.6 833.3+239.7 239.0+1104
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0.05),D 21 Py P 15 T BAL(P < 0.05) o To~Te

B D ZH P P A 2 55 T ALBLC AL (P < 0.05)
To~Ts B B C.D 41 DP B AKX T A 41 (P < 0.05) .
To~TsH} C.D ZH DP B B AR T B4H (P < 0.05) . Tu~Ts
A C. D4 Cdyn WA = T A B4L(P < 0.05) . T~Ts
B C.DH CVPIH B T A B (P <0.05)., 441
R S MAP HR 25255 B8 2# 38 L (3R 3) .
2.4 TEIEAR

44 B HE ARG HITC ARDS | 2 PRI, 5 0 A e 3k
TR A QIS e pUMGE < & 4. B.C.D
HAARFHE 2R CPISHIBALTAH(P<0.05), K5
7AW A 26(7.1%) & BN ; B C 4145 H 3
il B8 IR e 1491 (3.3% ) 3 D 2H 1 5] (3.3% ) 8 25 114 B ik
TR, 161 (3.3%) H 3t IR s B, 454 PPC &
HERER G FE L 1CU SR ARG A B
K ZERTCGIFE L (b)),
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Table 2 Comparison of the value of arterial blood gas, Qs/Qt among the four groups (x£5)
fabr 4l B T, T, T, T, Ts T
Pa0, A 28 2642 £523 121.6 +28.3 104.6 £ 24.3 932 +16.6 111.8 +32.7 141.4 +31.2
(mmHg) B4 30 2552 +48.6 122.6 +38.8 108.7 £25.6 106.8 £25.1"  115.5+44.2 147.6 £ 34.7
CH 30 262.7 £ 60.8 128.1 £39.0 122.3 £354*  110.5+31.6° 116.7+34.7 152.7 +34.3
D#H 30 2456 +43.4 1412 +35.5" 1242 +27.8" 121.2+27.1" 139.0 +33.1" 162.7 +33.9°
Sa0, A 28 99.9 +0.3 98.1 +2.0 97.5+2.0 96.4 £ 2.1 97.7+1.7 98.7+1.2
(mmHg) B4 30 99.9+0.3 97.5+2.2 97.6+ 1.9 96.9 +2.1 96.9 +2.5 98.6+ 1.4
c4 30 100.0+0.2 982+ 1.9 97.8 +2.1 97.0 +2.1 97.3+23 98.8+ 1.4
D4l 30 99.9+0.3 98.1+1.8 97.6 +1.7 96.9 +2.1 97.8 +1.8 99.0+ 1.0
Sp0; A4l 28 99.5+0.9 98.8 +2.0 98.1 +2.1 97.8 +2.1 985+ 1.6 99.3+1.2
(%) B4l 30 99.7 + 0.6 98.3+2.0 97.8+2.0 97.1+£25 97.7+2.2 989+ 1.2
c4l 30 99.8 +0.7 98.8 + 1.8 98.6+ 1.6 98.0 £2.0 98.2+2.1 99.1+1.3
D4l 30 99.7 +0.7 98.8 + 1.6 982+ 1.8 97.8 + 1.7 98.6+1.5 99.4+ 1.0
pH A4l 28 7.4 +0.0 7.4 +0.0 7.4+0.0 7.4 +0.0 7.4 +0.0 7.4 +0.1
B4 30 7.4 +0.0 7.4 +0.0 7.4+0.0 7.4+0.1 74 +0.0 74 +0.0
c4 30 7.4+0.1 7.4 +0.0 7.4+0.0 7.4 +0.0 74 +0.0 74 +0.0
D4l 30 7.4 +0.0 7.4 +0.0 74 +0.0 7.4+0.1 74 +0.0 74 +0.0
PaCO, A4l 28 425+4.4 413+6.2 39.5+3.7 41358 40.6 £6.3 39.8 +7.1
(mmHg) B 30 434 £4.8 433+54 41459 41.7+6.8 43.0+4.4 424 £ 6.6
C# 30 43.6 £ 6.1 423+ 11.5 39.7+3.6 39.3+42 42.5+43 39.7+3.8
D4 30 44.8 £5.7 40.3 £ 6.1 41.3+6.0 40.5+£6.3 42.6 £4.0 404 +£7.6
Qs/Qt AZH 28 6.7+2.8 179+£5.9 184 +4.0 20.1+34 17.6 £ 3.1 16.3+£6.7
(%) B4 30 6.9+2.7 179 £5.0 17.8 £3.1 18.2 £3.3 172 +£4.5 14.8 £3.8
CZ 30 6.5+3.1 16.1 £3.9 16.3 +4.5 17.6 £4.0° 17.1 £3.7 15.1£3.0
D4 30 73+24 153 +4.3% 15.8 +3.6" 16.4 +3.5% 155+£3.8" 13.8 2.4
S AEL, P <0.05; 5 BALILEL, P < 0.05; 5 C4LLLEL, P <0.05,
23 FRAFL RN F AT N
3 3 i

AR r R A v R B 1 AR RRE RO RS ]
CL 2 H g DR IG IR BT B AL, AFoE 3R, i
354755 PaO, 1= AR (JLHSZ Pa0, > 450 mmHg B,
H FiO, > 60% ) Fll2 5 i) ] 94 A 2 1E H Y, 1 OLV
I A K S AR | S R OLV 2t
[ 2 B ARG &4 ARDS BB fE R R AR5
HERAE S L5 R, % OLV I A 60% %A1 3 h
J& , St 20 400 R 2 2L 475 1 43 B8 100% FiO. AT
s s 20 (G PRI &3, 60%Fi0. v FH T
R TR OLV FR N, 4 25%1Y B2 X SpOL [ &
90%~95% i Pk 52 21 4838 <, (AH FH 60% FiO, S 30 20
A B R 1) e A 3 5 2 Al A A AT 509%™,
I, FRATA FEAK OLV R Fio, X MR- AR
FIR R A I H . FEULIEah b ARWF T gk Sk £
60% FiO, FEATIR AMFSE . £l B A 4147 2 il 4%
OLV 15 min J5 ZAARAULAE , P78 OLV Hi[RIFE
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Table 3 Comparison of the value of respiratory mechanics, hemodynamics among the four groups (x+s)
SN % T, T, T T, T, T,
P A4 28 15443 20.5+2.1 21.8+23 22.6 £3.1 23.7+4.2 248 +4.6
(em H,0) B4 30 15.0+3.2 22.8+3.7" 234=x44 23.5+3.5 244 +3.8 23.5+39
C4 30 153+23 23.0+2.5"  23.1%35 23.5+3.1 24.5+3.6 24.8 £3.7
DA 30 15422 243 +32"%  262+4.0™ 26.6 +3.8™ 27.4 £33 27.0+3.5"
P A 28 143 +44 19.3+2.0 20.8 2.3 21.6 £3.2 23.6 4.2 23.8+4.5
(emH,0) B4 30 14.0 3.1 21.7+3.8°  224x44 22.5+3.5 21.6+3.8 22.5+3.9
C# 30 143+23 21.9+2.6" 222+35 22.5+3.0 23.6+3.6 23.8+3.7
DA 30 14422 233+32"% 252+4.1™ 25.6 £3.7" 26.4 £33  26.0+3.5™
DP A 28 143 +44 19.3£2.0 20.8+2.3 21.6 £3.2 22.7+4.2 23444
(emH,0) B4 30 14.0 3.1 16.7 £3.8" 17.4 +4.4 17.5+£3.5" 183 +3.8" 17.5 +3.9
C# 30 143+23 13.9+2.6" 142+£35" 14.5+3.0" 154 £3.6" 158+3.7
DA 30 14422 13.3£32"  152+4.1" 15.6 +3.7" 16.3+3.3"  16.0+3.5
Cdyn AN 28 39.6 +6.9 28.9+6.7 30.8+7.5 26.8 +4.2 27.0+3.6 27.6 £3.5
(mL/emH,0) B#i 30 40.8 £8.9 285+7.4 30.6 +7.7 28.4+6.8 282+170 26.8 + 6.4
C# 30 41.6+7.6 31.8+94 32.7+8.1 329+7.7" 323+£74%  313+52"
DA 30 439 £10.0 303 +5.7 322+59 33.8 +£6.5" 344 +£69" 33.6+6.3"
MAP AN 28 97.9+11.9 983+ 13.1 93.7+132 983+11.0 101.6+94 984 +12.4
(mmHg) B4 30 99.8+13.9 102.2+12.7 983 =+124 101.5+14.3 97.7+12.6  96.1 +12.4
C# 30 974+ 147 1045102 989119 103.5+12.6 989+133 93.7+10.8
D 30 95.8+142 103.7+14.1 99.6+133 99.4+140 101.0+13.0 97.8+11.6
HR A 28 742 £ 12.5 75.0+122 773x95 76.9 +10.8 73.6 128 725+ 18.8
(K /min) B4 30 76.8 £ 11.8 778114 782=x11.6 783 +12.9 743 +£11.0 69.2+10.6
CZ 30 74.7+9.9 763 +9.2 783 +£9.4 773 +11.7 73.0+10.8 67.6+9.7
D4 30 74.3 £13.0 755+13.6  77.1£155 739+ 11.9 70.1 £ 11.4 683 +10.1
Cvp A 28 13.2+44 15.6 £4.5 15.8+4.4 16.8 £3.6 17.4 3.7 17.0+3.5
(emH,0) B4 30 13.5+3.7 17.8 £4.7 17.8 +4.4 179 £3.8 18.1+3.5 18.0+3.4
CH 30 13.8 +3.2 202 +57%  21.1 +4.3" 21.3+4.0° 21.1+£39"  21.0+3.7"
D# 30 13.9+2.6 20.5+2.3"%  21.2+32" 214 +£3.1° 21.5+33"  21.6+3.3"

5 A LE P <0.05; 5 BALILER,"P < 0.05; 5 CAILLEL, P <0.05,

R4 4ABERFHERLER

Table 4 Comparison of prognosis among the four groups

— CPIS  PPCk‘E  ARFHRE ICUMEH
- ) FEa(%)] KE)  BEI)
A4l 28 40+23  2(7.1)  159%50 2.1+03
B4 30 25+1.3  1(33) 150+52 20£02
C4 30 23+1.3  1(33) 135+12 20£02
D 30 1.6+2.1° 2(67) 149+45 1805

HAHE,'P<0.05,

IR FiO, W AT AR AR 9 & A XU 38 in o %38 <
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