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Effects of positive end—expiratory pressure on respiratory mechanics and hemodynamics during one-lung ventilation in patients
undergoing thoracoscopic surgery ZHOU Hongli, OUYANG Ting, BAI Yiping, et al. Department of Anesthesiology, the Alffiliated
Hospiial of Southwest Medical University, Luzhou 646000, China

[ Abstract ] Obijective To investigate the effect of pesitive end—expiratory pressure (PEEP) on respiratory mechanics and
hemodynamics during one lung ventilation in patients.undergoing thoracoscopic surgery. Methods One hundred and fifty
patients who underwent electively thoracoscopic” surgery were randomly divided into groups A, B, C, D, E (n=30 in each),
receiving 0, 4, 6, 8, 10 cmH,O PEEP during one-lung ventilation, respectively. An appropriately sized double—lumen bronchial
tube was inserted after general anesthesia induction, respiratory parameters (VT, Ppeak and PETCOQO,), arterial blood gas analysis
(Pa0,, PaCO,) and hemodynamics indexes (CO, HR, MAP) were recorded at supine double lung ventilation for 5 min (T;), lateral
position double lung ventilation_for 15 'min(T,), one lung ventilation for 30 min(Ts), 60 Min(T,) and 90 min(Ts), respectively.
According to the above indicators, the lung compliance and dead space fraction were calculated at each time point. Then
according to the lung compliance (C), dead space fraction (D), and cardiac output (CO), the M values were calculated. Results
Compared with Ty, the lung compliance and M values at T,,Ts, T, and Ts were significantly decreased in each group (P<0.05).
Compared with Ty, the’lung compliance and PaO, values at T,, T,and Ts were decreased significantly in each group (P<0.05), the
M values at T, T, Tswere decreased more markedly in group A(P<0.05). Compared with T5 of group A, the lung compliance and
M values weresignificantly increased in groups B, C, D and E(P<0.05), while there were no statistical differences among groups
B, C, D and E" (P.=0.05). There were no significant differences in lung dead fraction, cardiac output, HR and MAP at the all time
pointsiamong-the groups (P >0.05). Conclusion The application of 4—10 cmH,O PEEP for one-lung ventilation during thora—
coscopic surgery improves the early lung compliance and has no significant effect on cardiac output, heart rate, mean arterial
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pressure, and dead space fraction.

[ Key words ] One lung ventilation Positive end—expiratory pressure Lung compliance Dead space fraction
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10emH,0 ) % £ I T2 | i oA Sl i sh 1) 7748
PRAYEZME, AR OLV Il M {HL.

1 XW&MFE

1.1 X% EEC2018 4F 1 A = 8 H IR e fT#) M i
BEFARBH 150 ], ASA 43 1 ~ 1 % i B YR
FH A2 IRR, 49 BB JC i 1128 8 A1 s, 2248 9 T80 WLRE T
s TR A S HERRARAE < B R kT R S
PRI 5 7 B G AL 5 T R YL R S OLV A ] ik 4
I AN (SpO,) <90% M SAE W R (Pyi ) >30em Hy0;
AR I B >20% 1L 25 55t 5 T FF I TR 5 2 Ik 2 il
BRMW, R HBEHIECT RS A B.C.DEY] 54
30 7], OLV #[] 53517 LA PEEP 0.4 .6.810cmH,0, 7
FoE T i A B (e BEZ B b, BB RSB M R &
P BN 143 il 5 (7 HIREGRE B .C.D E 4145
A 1 TR F AR HERR ;A BLC A5 H 1 HIH
A S A EE AR SN AE FELRA 1 iR ), b
B NN AR AE VIBRAR 21 B, EEARIAAR 60 ],
Fl-UIBRAR 62 il 5 5 4l AR L 22 S 3 o e

HEE (B P >0.05), 1% 1.

1.2 i A BERTTE AR 4h 258 8he AT
A2 5 R Wil C i 8 (ECG) R0 # (HR) , AE T AN
IR SpO,, TEAOHE I H 5 (CO) , IFAE SR
R AT S Dk 27 B A oA -4 3l ik R (MAP) o Jik
PR RO KR S b R G £ 28 Tk VR SR 0.01mg/kg,
M 2 47 2% K JE 0.5~0.8ug/kg, 2 fitf 2 o) ity 12 &
0.15~0.2mg/kg , PIIFY 2me/kg o BRIR LR o S0 DR 1
ik 2 ] 11 )% 4% 0.1~0.2mg/(kg-h), <RI FH 2% KJE 0.1~
0.2pg/(kg*min) , WAL L 1.5%~2.5% 5 P52 45 25 5851
YRR 3min, PGB VER] | Bk AR L Y
T RS WA (35~39F ) 4 L HH AR 709, £ 4 7 <8
e T B R L LR LA T 25 4 il s =
S, A BE UGB AT R A e A, R
(VT) K 8~10ml/kg, WEIFF bRy 1:2 , 15 E IR A % (RR ) fifi
ISR 2B K (P CO)GERFLE 35~45mmHg . AR H 4T
i H, RS HE K0 (BIS ) 7E 40~60, MAP >60mmHg, < i “F
BIE(PIP) <30emH,0., OLV W], &40 VT I8N 6ml/kg,
WPk 1:1.5, SEEFE Y RR i PLCO, 45 7E 35~
45mmHg,A B.C.D.E 4 7} %l 7 LI PEEP 0.4.6.8,
10cmH,0.

1.3 MEHEhr e BE MR AR  BMILASA 439
FEV, . FEV/FVC ,FARH}E] OLV ffa] 2 il i 5 AR S
o [RIEFIC % B D EM SUSTE <, Smin(T,) , MEM7 XL
Jiti 38 "<, 15min (T,), OLV30min (T;) .60min (T,) 2 90min
(Ts)5 I R E IR SHHEPR (VT \Po P CO,) LB IK
13T (Pa0, . PaCO, ) LA K il 3 8 71 % 48 #5 (CO HR
MAP) , I A8 A 2SR 7 2= 4845 « iR 1=V T/
(P,—PEEP) , JEJ 53 8119=(PaCO,~P;;CO,)/PaCO,. BEE
s MBERSE 14 B R o3 U i i (CO) 3 ANRIR BT H R

F1 5 HBEFARTR A
wsl S AR ASA 538 FAREAL BMI FEV, FEV/FVC OLV Hia] R TSR]
(B 4 ,n) (%) (I/M,n) (Z£/%,n) (kg/m?) (ml/kg) (%) (min) (ml) (min)
A, 29, 1712 56.7+12.79  13/16 1514  2323+451 257+052 7772749 13035+61.07 131.23+51.35 200.76 + 68.30
B4\ 28 19/9 54.67+957  10/18 18/10 2276 +332 243+0.59 80.34+825 137.19+53.89 12657 +49.65 170.42 +64.47
Gy 28 16/12 5479+953  13/15 1711 2351+£379 259+061 79.35+7.98 129.59+53.75 135.18+52.55 186.43 +75.60
D4l 29  15/14 56811191  13/16 16/13  2438+297 271033 80.53+7.18 128.37+54.39 132.13+55.32 163.75+47.96
E4 29 1613 5635+9.55  11/18 1712 24.16+4.02 2.64+0.78 80.58+9.13 135.03+56.32 134.77 +43.47 169.17 +39.18

T FEV: 1 RIS FEV/EVCFEV, BT 55 7 i 42 He A
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2 #R

2.1 5 AEBEAFE ST REFE bR H AL

2,11 BRRRCME 5 T, H#E,S AT, T T T Jili i iz
PER I B PR (1) P<0.05); 5 T, H4E,5 4 Ty T, Ts fifi
7 1 247 B B R (#4) P<<0.05);B.C.D.E 41 T i 15
Jiri I o P 354 A 2H W 3= (34 P<<0.05) ;5 4 T,.Ts i
S NIz @%fr%?}ﬁfr‘”“ﬁw P>0.05), %2,

|2 5 LB AR A Y P A

2153 n T, T, T T, Ts

A4 29 34.31 +5.56 29.75 + 6.58° 16.73 +4.53 > 17.41 £3.26™ 17.24 297
B4 28 32.68 +5.56 28.21 +5.30° 20.92 +3.7744 19.31 £4.68°4 20.30 +3.99°2
(o 28 31.48 +5.70 26.93+3.51° 21.25+2.50"4 19.57 +4.83 19.50 + 3.35™
DE 29 32.16 + 5.67 27.59 + 5.45° 21.75 +3.6424 20.12 +4.742 19.33 £3.41
E#4 29 3377+ 631 29.75+4.51" 21.55 £2.77°"4 19.61 +2.46" 20.07 +4.08°*

5 T, B, P<0.05;5 T, R, 2P<<0.05; 5 A #H 0%, 4P<0.05

2.1.2 FRHESEC 5 g A AN RIS s E A R B8 HE 43
B =R BTG AR (¥ P >0.05), L3 3,

£ 3 5 HBFAIRNSICIE B LA

B n T, T, T T, Ts

AZH 29 032007 0.30+0.07 0.28+0.05 0.29+0.05 0.28 +0.06
B#4l 28 0.31+0.08 031+0.07 0.29+0.07 0.28=0.07 0.28+0.08
C#l 28 0.33+0.06 032+0.07 0.30+0.06 0.29=+0.06 0.29+0.07
D4 29 0.28+0.04 029+0.06 0.28+0.05 0.28=0.03 0.30+0.04
EZ 29 0.32+0.06 031+0.05 0.29+0.06 0.28+0.05 029+0.05

22 5 HEEAER S Pa0, fil PaCO, LB ST, Ik
5,5 4 T T, . Ts 1) PaO, ¥ B F R (¥ P<0.05); 5
T, Hﬁﬁ,s éﬂ T5. Ty Ts E/‘J PaO, i@%ﬁ?ﬁ%(i@ P<0.05);

5 4 Ty T, . Ts 9 PaO, He 2 R TG (H P>
0.05).5 2 HE A} PaCO, B2 RIS E L
(¥ P>0.05), L 4.5,

2.3 S HHEAENER SR sh A8 trn b S A
BERFIT S CO MAP HR H# 22 R G iH2F 5
(¥ P>0.05), IL3 6~8.

24 5 HBEARE S MAEZRERLE 5T
L5 2 T, T T, Ts B 5000 MOE B B AR (3 P<
0.05); 5 T, FL# A0 A 21 Ty T, Ts B 5 9 M (B B B %
% (3 P<0.05);B.C.D.EA T, i MEHW B & T A
ZH (¥ P<0.05),T;.T,.Ts Bf &5 B.C.D .E 20 M i I #2%
TG E (B P >0.05), WE 9,

F 4 5 HEFEAFL Pa0, L (mmHg)

T

T,

Ts

215 n T T,

Al 29 36791 +96.75 371.62 +91.35
B4 28 395.58 + 89.33 398.11 +85.37
C4 28 399.79 +92.47 415.57 +85.76
D4 29 401.03 + 88.17 399.79 +91.33
E 4 29 417.72 + 89.67 407.52 + 86.62

179.34 + 83.57
179.37 £ 98.92™4
169.53 +87.32"4
154.46 +78.41°*
189.01 + 80.79

169.20 + 79.88™
181.43 +91.57
174.08 + 102.68™
175.75 +91.35%
197.12 + 82.344

160.78 + 61.46™
231.92 £ 103.56™
192.44 + 101.74™4
210.51+£79.31°4
182.89 +74.974

W5 T B, P<0.05 35 T, HL#E, 2P<<0.05

£5 5HEHEAFEE L PaCO, L (mmHg)

21 n T, T, T, T, Ts

A 29 48.47 +8.53 49.68 +6.81 48.83 £5.75 47.80+7.78 47.56 +7.68
B 28 49.94 + 4.58 48.65 £4.55 4930 +7.02 49.56 +5.51 50.29 + 7.96
cH 28 47.65 £ 4.77 47.11 £3.96 46.70 £2.53 47.18 +4.13 4932+3.11
D4 29 48.90 +5.78 46.43 £2.90 4771 £3.23 47.48 +3.99 47.19 +3.63
Ef# 29 50.86 + 8.79 48.69 £7.33 46.90 + 5.00 48.03 + 7.95 46.23 +5.62
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&6 5HBFAFM A CO B (L/min)

215 n T, T, T, T, Ts

A4 29 7.94 £2.47 6.83 +1.62 6.56 +2.30 7.63 =479 7.22+429
B4 28 7.60 £222 6.97 £2.24 7.48 £2.87 7.46 +3.03 730 +2.32
cH 28 7.22 %137 7.04 121 7.13£2.92 6.55+291 5.94+243
D4 29 7.53 +1.89 6.58 +1.27 6.63£1.92 6.82+257 7.14+337
E4H 29 7.73 £2.46 7.03 +2.09 7.49 £221 6.84 +1.85 6.82+2.17

F7 5 HABEAFR S HR BB OK /min)

215 n T, T, T T, Ts

A4 29 72.77 + 6.99 69.77 + 8.57 73.92 + 10.80 78.15 £9.57 77.08 £ 8.24
B4 28 73.79 + 8.59 72.14 +5.46 76.50 + 8.45 79.93 +10.19 78.29 +10.82
cH 28 7425 +7.19 70.67 +5.07 72.42 + 10.08 75.58 +10.26 73.25 + 10.70
D4 29 71.08 £9.17 71.00 + 8.24 77.00 +9.99 73.83 +9.47 7325+ 11.42
E4H 29 73.58 +7.80 70.75 + 6.98 74.33 + 8.06 73.92+8.33 74.33 + 8.62

# 8 5AEHEAMNS T MAP (9 L (mmHg )

215 n T, T, T, T, Ts

A4 29 76.92 + 8.61 77.54 £7.24 79.62 + 5.06 80.08 £9.77 79.15 + 10.78
B4 28 81.57 +9.30 78.79 + 8.38 79.92 + 10.21 78.57 + 8.42 76.71 + 6.44
CH 28 81.33 +9.95 79.08 + 8.58 79.08 + 10.66 75.83 +10.26 74.41 +7.70
D 4 29 80.08 + 8.77 78.50 £ 9.34 76.42 £4.96 75.08 + 8.35 77.42+7.33
E4 29 77.33 £ 4.40 73.25+9.13 75754 9.16 76.67 £6.75 75.33 £ 8.44

RO 5 HBFEAIRFM L MALAEIAF U HAL

T

T,

Ts

215 n T, T,

Al 29 1162.84 + 308.24 620.87 + 168.21"
B 2 28 1126.96 + 286.64 557.61 £ 165.83"
C 28 1187.96 + 324.97 538.94 + 182.52"
D4 29 1055.08 + 313.56 528.85 £198:84"
E4 29 1082.63 + 301.62 497.04 £ 190.97

304.70 + 131.40™
530.10 + 134.18"*
511.30 + 139.54™4
515.28 + 130.66™*
504.20 £ 163.944

409.98 + 145.85™
51291 + 115.65"
484.48 £ 192.90°
498.53 + 131.36"
481.32 + 148.43"

411.99 + 13547
515.23 +125.79
482.75 £ 195.78"
483.05 + 178.32°
464.28 £ 177.04°

W5 T, P<0.05;5 T, Hig, 2P<0.053 45 A4 R, 4P<0.05

3 itig

OLV I ] R4+ i 388 /2 R s 7 g s 5 AR v 1o
3k, HL TN AR /NI A RIS PEEP, (B A0 fuf 152 &
& ‘H PEEP {H H B4 A 43 . Manzano 2575 X M {H .
It 96 It R PTG B B AT) 0N Oz 1 e ), il P9 4 3t
IR (BRI 73 B /N DL KL 30 1 252 ma /N (CO B k),
H Pa0, K o SARWFFT BRI A il N FERE 735
CO 3 ANHEZEB T HARAZ M A =il 5 5 7 /38 Js 73 B x
CO., 4 M At K HAEAR, PEEP {6 R 47 OLV B shfikifi
AU I 5, 1% PEEP {H0U) )y M {H .,

ARG A & R AT FEV, .FEV/FVC #8178 1EH
(BN, HAS AR TR LR TC e 12 25 5, o] HE
Bk £ AR R Al I BEIR A XI5 FEHR R 52 1) i I o 44
& B R T R I R Ml A AR A S, 3 RS A Bl

AR UG 57 P , AR S 0 8l 28 M7 , 4 SR Bl i A
FREER P, T A2 il 2 2 i 0 U B A X R
Mo HUARIE“CIRAS T, VB B B R UE
JIEZE S, — TG AR S AR 5 E R ik
HMEL S IR A E ™, B U S BRI, R
I RE, SRS AR RS AN, <A A LS 1 e
50 B AR AW IR G, AT b A 4L
F R K BMI A LG22 5, BURE LS (4%
BoA 225, B A RIE A T O T RE 7= T i e K
KU , LA I BE X0 S 2 WS A FR 52
ASBIESE H e BT 368 =403 ] AV RMOZ T A 5 ) i
AL, MM XSUTIE TN, P42 OLV 4 IR ROz 38
AU I PR E 8% s 5% e e e ek A UL 46 L K% L
¥ PR A DR R A e T O e s , BIR < e S5 1 DA T
S A T 57 P ARG o AR WIS v i S BN M2 OLV 39 Il 1
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H PEEP 2ok H] PEEP AT 4 iy B30 i iz v, {H bifi %5
OLV ] (R FE A | Xof il TS 2 2 38 4 AN B i, 3T
e 2 /N RS B PEEP 1 (< 10emH,0) F {54
P it A X T B /N A G P T ) g AR A ek D
DR NG N QN B T RN [ ) VA S P
N[ PEEP 8 22 7] (4.6.8 . 10emH,0 ) X Jifi JIF 137 4 g 3
23K, 45 RS Leong SIS $E7R OLV 18] 5
Fi 5.8 .10cmH,0 1Y PEEP X fifi it ji7 44 I BH & 5 0 11 2%
RAHE], Michelet 252 31 PEEP #1 15cmH,0 2 {dilifilii
PRI R, O E 4~10 emHL0 () PEEP 764 Hf
T P ELAE OLV 39 B] ] e Bl It i 2

R4S & OLV IRl ™ 5 I & R, # A LU
S PR 2 AR RUIB DI RRRAS  BMI, FARERAE , WUk
AR AR AR AR IR 5 7 BN AR, AT E 2, A M
it L A AL A R AT A, LA B S AL L ) R VR A . AR
5 A 3 BI(A B.C KA 1 B)AR S KA ™ B AR L
SiE (Sp0,<90% 1, PaO,<60mmHg ) F.XE L 2 1F i HERE .
HA o 2 B AR ARG S HE O TR AR 4 R B
15T Z2 WA S R IE R 8 55 1 4] OLV30min J&
SpO, NRELEFFTE 90% LA I, Z K VAL S50 Fik B
ik 8] AT U E S AR S TR 12 R E AR T g
B A AR AAREAUNSE , 7] e 5l SR A2 S OLV
T, 38 AL b 30 2 981 i 06 B I 8 B8 A, il PN
SN BUMER K 12 4%, TS BURAEURAE 19 & A

AWFFE &% P PEEP Ky 4.6.8.10cmH,0 Xf CO HR\
MAP PaCO, LA K BEIE BT WM Jo® 4 i PEEP>
11emH,0 23520 Il i ) 1 2 A A2 e P PEEP (i K 25
el ity PR R 38 an , DATI B84 0 e s P T B AR A A Tl o
i, BOOHE I IS D T CO s S T BR0R il I v v
/D, 5 BT s KGN, M AR SE IR AL, &
M CO, E R FERE A EG K, BOAR S 4~
10emH,0 PEEP £ 47l [N L3 8h F12 TG S 50

TEARBIFFE P EMZ OLV 18] PaO, F5 M KMoz XUt
SRR, H OLY Wi A PEEP {E(4.6.8.10cmH,0 )
X} PaO, JoHH i B . A WF5E W R PEEP X AR Fifitizh
AEIE# B FR T PaO, MU AE NI 2, S a6 g A
1 B FE AR RN BE(FEV, .FEV /FEV ) I7E E ¥ GBI,
SIS G AR T R R — A SR S
LG I, TR B AR A AT R WL AN
] PEEP X 8 A i 8 A VE RS2 A, {5 25 JE 3 £ 25 1Y)
LR EATRH .

WS B~ OLV #[EA[E PEEP Z [A]%} CO FEfiE
S ECTEE B2, H OLV 8] PEEP X} PaO, 203t /E H
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ANBF S0 M S TG 4 . £E OLV30min, B,
C.D.E 41 M {E0 R Wi o7 P 2 e 25 1 A 41, i AT
PEEP {H(4.6.8 .10cmH,0)7E OLV I [a] M {8 K fii )it 1z
PEICH R 22 5, i OLV [E I 4~10emH,0 PEEP AJ
et FUPIIE A8OR:,  H. 4~10emH,0 () PEEP 22 [A] %R
AL X P RE 5 AR A AE IR PEEP AH G, BIAE
OLV 1A [va] 388 S0 Jils P9 A< MR T B8 7 A R UK IE
JE, AT EE AR AT, (8 B R G A R I R
PEEP®#1, 5} R R AT DI fE f O (F nl e A7
TE I A M S 1 , SO A PEEP 7746 MRl A 52
P FEAT D S S 58 T I T 1S KA AS et DA 4 1
I M AH.

25 L riR , OLV M i 55 T AR TR 4~10emH,0
[ PEEP A2 5 AR 4 , % COYHR \MAP M At &
BT S R
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