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HE : BY ETFEmdE s (OLV) ey AT KA P RRR KIS (EIP) AR bt & &R 2 ak )
W, ik AR RERITIAHTF R OLV £ 60 6] RIBRAIF R EH L5 A OLVARFIL 1 24(A4)
e OLV R 1 140 (B4L), 4304, ¥ MARBERAFIEREEGRE >N AL A 2 AL, Bp
OLV B FIE 1 @ 2, RAKBM 0%, 10%. 20% s£/5i8 A 30 min 20 (A, 20 ) ; A KM 0%, 20%. 10%
SEBA 30 min 41 (A, 40 ); OLV BRI 1 1, RAKIEM 0%, 10%. 20% /538 A 30 min 20 (B, 41 ) ;
B A KAF I 0%.20%.10% s6/5 18 A, 30 min 20 (B, 20 ), #4115 4], 4% T OLV 71 (T, ).OLV /& 30 min( T, ).
60 min ('T,). 90 min (T,) 8RB H LA P15, PR FIAFT RE IR S H IR BT I S5
ZR EAMLEBAT, RAKEM 20% H5RAKIEH 0%, 10% i, BFHIHIRbLZAMNHESE (PaCO,). &
JE R BAK (P<0.05), BALEFEABR ARSI 0%, 10%. 20% Bt A 2Hrbdk, BHE R, F & ERBAK,
BRREG (P<0.05), &t AT R OLV B, RAKEM 20% A A T =AM, BRI BEE ;R
b1 1 TR E, RS SR, BE5 R H R N TR A,

R . BRI BRA KIS ; AR A, ; S SR ; R

HFESES : R825.6 HRARIAED ¢ A

Effect of different end-inspiratory pause and ratio of inspiration
to expiration on respiratory function in patients undergoing
thoracic surgery with one-lung ventilation*

Yan-shuo Zhao', Li-ping Xie', Jiang-wen Yin', Ming-yue Ge', Ping Chen',
Sheng Wang', Yu-tao Wei’, Zhi-gang Dai'
(1. Department of Anesthesiology, the First Affiliated Hospital, School of Medicine, Shihezi University,
Shiheizi, Xinjiang 832000, China; 2. Department of Cardiothoracic Surgery, the First Affiliated Hospital,
School of Medicine, Shihezi University, Shiheizi, Xinjiang 832000, China)

Abstract: Objective To investigate the effects of different end-inspiratory pause (EIP) and ratio of inspiration
to expiration (I: E) on respiratory function in patients undergoing thoracic surgery with one-lung ventilation (OLV).
Methods A total of 60 patients undergoing thoracic surgery with one-lung ventilation in our hospital were randomly
divided into two groups:patients receiving I : E of 1 : 2 group (group A), and patients receiving I : E of 1 : 1 group
(group B) (n = 30). Inside each group, patients were randomly divided into 2 subgroups (subgroup Al, A2 and BI1,
B2) (n = 15). Patients in subgroup Al were ventilated for 30 min with EIP in order of 0%, 10% and 20%. Patients
in subgroup A2 were ventilated for 30 min with EIP in order of 0%, 20% and 10%. Patients in subgroup B1 were
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ventilated for 30 min with EIP in order of 0%, 10% and 20%. Patients in subgroup B2 were ventilated for 30 min

with EIP in order of 0%, 20% and 10%. Hemodynamics, respiratory parameters and arterial/central venous blood

gas were recorded at baseline (T,), 30 min (T,), 60 min (T;), and 90 min (T,). Results Patients in both group A and

group B with the EIP of 20% experienced downregulated levels of arterial CO, partial pressure and the dead space rate

compared with that in groups of the EIP as 0% and 10% (P < 0.05). P,.,. and P

were significantly decreased while

plat

pulmonary dynamic compliance was increased in group B when compared with group A (P < 0.05). Conclusion For

patients undergoing thoracic surgery with one-lung ventilation, EIP of 20% and I : E of 1 : 1 is more appropriate for

CO, exchange, reduction of dead space rate and airway pressure and improvement of pulmonary dynamic compliance.

Keywords: inspiration to expiration ratio; end-inspiratory pause; one-lung ventilation; pulmonary dynamic

compliance; dead space rate

K5 2o =, ( one—lung ventilation, OLV) W ¥z
BEFY L RL/INI R SR Ao O B DR P 10 SR T i
o AE/NE TR T, BB AR OLV R AR AR
B — 5 Atk CO, ERM R AR AR Y, HEr, A
IO AT i ey IR A 3 B e B AR A5 T R AL
FF PRSP PAE R IR AT 5 20— N BT T, RIS
WEMG AR, Wi e P SR A AR DR S48 P 1]
FOCH M XA B VR 1] (the mean
distribution time, MDT ), 520 MDT [ 2 > R 2R &2
17 A s ] R AR AR ( end—inspiration pause, EIP )s
FEAUBGE U, 3 2 A4S PR 2R I ) 98155 40 Sy Wi i
Ll T A R] B st ] 5 0 AR ] 2Z L (inspiratory time,
te )o TESIHISEEG . A S A LA E SRR AR
HRIEARIRIE S, SEK MDT A By i/ st i, IFAE
—ERRE EAEHE CO, HE ™ AR RN A EIP
FIGIE XS R AR OLV B PEI I AE A 52

1 ARSI

— &R
YEHL 2016 4F 11 J -2017 4F 6 J1 % Be #1471k
BFFART OLV 83 60 i, b, B4 38 4, i
22 5] 5 AF U 38 ~ 65 % 5 REREFEINI 291 |
1 %% ; KETEH (body mass index, BMI) 20 ~ 28 kg/
m’ 5 B 8 ), Ml UIRR B E 52 4 5 R A
38 A, 44 ), A58 16 6], BEALKG 45 R T
AT 2 24 (AZH) FIRIFLES 1 140 (B4),
FE2H 30 19 K PR ZE AR AR SR A5 B AN [R] 43531
REAILSY R 2 A4, B OLV JEIREEE T = 2,4/t 4 0%
10% . 20% 4% )5 #7530 min 2H (A, 4 ), ./t N 0%,
20% . 10% %&J5 3875 30 min 41 (A, 2 ) ; OLV J5 Wi
AL 2 1, t/t, M 0%, 10% . 20% 455385 30 min
H (B, 4H), to/t, N 0%, 20%. 10% J¢)7 38 <. 30 min

1.1

4 (B, 4H ). HEBRATPHZERL PRI AL <) Ak R fi-
i S AR IR RGP B . AT P I I
PR M O T i B2 Be e 325 D1 2ttt , 8
HARFEE MG R E .
12 BAEBHERZE

WA TR RIS 1 : 251 1R
AR RO 3R 235, 215, BVARRIEZE N
2.0 ; EIP 34 0% 5 20% i 1fil — & ALk 53 & (arterial
partial pressure of carbon dioxide, PaCO, ) RIS R
40275, 37.663, WABRIEZE N 2.720. K AR IY
AR

H]:HZ:Z [ uu-HIB ) 1 ?

oo ) gt

o n, o, S0 PIREAS BTG & i, A
YIRZ 28, JRRAERREZE («=0.05, B=0.10), &
TFEAT S [R) W IE LA 4175 22 49, 3t 44 4] 5 AR
EIP #4075 24 5, 3 48 i, MUORSLR R ARAEA = N
48 4], BEEBEBETF ARG LI B AT RERS InAE A
R EIRBLE R, B RSN 60 fi.
1.3 WEEFHE

JE A BB R AE B 8 h, 28k 4 he AE
Joi s ATHAAEATARAE MR, S A S0P ek 2R
AV Fp s RS AN E T AR A 2 ok 2 o A W A )
Bk . PIHBR A TR KR, RAT4 TR
L 2Tk 0.01 mg/kgo FRIFE TS « w0k S WK 2k
£ 0.05 mg/kg, HIEIRETISKIE 0.6 po/ke, AR
KBRS 0.2 merkg, PITAM 1.5 ~ 2.0 mg/kg. FREE
HeF5 7% . ERBKLANIABY 4 ~ 12 mg/ (kg -+ h), hMR
FSFRIE 12 ~ 30 wg/ (kg + h) LASAERSE R B
JEEZ 0.1 ~ 02 mg/ (kg * h) LA RIEHRE MR
KBkt 35 ~ 39 F AU X ESE, KR F
FIRUE S SRS o S T2 KU I 357 4 T 26 A Al
GyBRlE, ERYE SR B AU LR, BE R

e 4D
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Upn I A . B RRBRLA T 2 i Pt A e il =
TR L it 36 AR P R 2 085 R < (tidal volume,
V,) 8 ml/kg - 5, #5312 (respiratory rate, RR) 10 ~ 12
W min, WA 1 2 2, I ASRIREE (fraction of inspire
oxygen, Fi0, ) N 100%, Aihs 2 Limin, $#555HIFESR
E A7 (end tidal carbon dioxide tension, PETCO, )
30~40 mmHg. M FME 5 -FEOCNE HTET 32 858 7 o UK 32
SEFENNE, RFIET OLV, K V, HZE 6 ml/ke,
RR M ZE 12 ~ 14 K /min, A HAEFFWITH 1 2 2,
B ZHSRGIELL R 1 2 10 Hod A, 2G4 v e
H 0%, 10% . 20% 453 < 30 min, A, 41565 FF /1,
PN 0%, 20% . 10% #5338 < 30 min 5 B, 41 t,/1, [7]
AL, B AR AL, RBEANE A EE R
A i 82 P 455 462 1 s 38 =0 X il 388 04 1 A A1 4 L i
( Pa0,<60 mmHg, Sp0,<90% ), WIHERZ 1] .
1.4 Wgigks

SIESE R OLV /i (T,), OLV J5 30 min
(T,). 60min (T,), 90 min (T,) LA MAE T2
FabR . IR ) AR br R AR Sk S O K R4 T 1
S, TR IR .
141 fFxshH #’;}5’#7? @?ﬁ‘ﬂ‘% (‘heart rate, HR ).
W46 % ( systolic blood pressure, SBP ). &3k & (diastole
pressure, DBP ), F¥J ) ik & ( mean arterial pressure,
MAP ) JeHuLERBKE (central venous pressure, CVP ),
142 vFRAFIEAF  EIEREERE (P,,). JEF
B (P, ) KPS K IE K (positive end—expiratory
pressure, PEEP ).
143 @A HIEAF ARG ME S (partial pressure
of oxygen, PO,), PaCO,. IM4IEFIE (saturation oxygen,
SO, ) Kl H & (hemoglobin, Hb ),
L44 cPRIRRIEAR AR AR I AE M I
F8 45 [PETCO,. Jifi 8l 25 Ml i 32 4 ( pulmonary dynamic
compliance, Cdyn ), ZLIERR (V,/V,), AAEHEE (Pa0O/
Fi0,) BArii (Qs/Qu) 1.

15 SHit=zAiE

BAEHTRI SPSS 22.0 ZeiH4:, TR
B+ bRifEZE (xxs) Fon, AN EBCRHAF R 2
3BT, PP BRI LSD— A6 5 2R 18] HL R T ke
At RGE, VIR (% ) FoR, AT xR,
P <0.05 AEFAGIFE L,

2 #HE

I 2H A5 A R G A EE AR L
t P 152 U 0 48 2R 7 A 1 22 S RGeS
(P>0.05), VERABCE TR RS R BAT M, i
BB IF 0T
21 WHE-RBRLLER

PR B, A BMIL — b ) iR
(forced expiratory volume in one second, FEV1 )/ Tl HH |
FEV1/ A J1iliiG & (forced vital capacity, FVC ), fx K
A = ( maximal voluntary ventilation, MVV ) N 2= 47 fili
B BIRER, 2R TGRS (P >0.05) WK 1,
2.2 WHMRNFIRIRLR

W4 HR. SBP. DBP. MAP & CVP 4%, 257G
et L (P>0.05), Wk 2,

2.3 WAMSKSHTIEIRILE

PIATEIR A i L, ZF A5 %E X
(P <0.05). 9 20% I} PaCO, %5 0% . 10% [EA% 5 5
OLV Fi lb e, P4 OLV B} Pa0,. Sa0,. SevO, F&1EK.
2 3,
2.4 TAFERENFIEREER

P EI A i L, ZR AR FE X
(P<0.05). M 20% 1Y P, . PEEP 4 0% . 10% T,
B A7EEEA tu/t A 10% ., 20% I P, 41858 A 41 AR
(+=4.520 F113.717, P =0.000 #10.001 ), B ZLAEBES 1,/
t, 4 0% . 10% .20% WY P, 49558 A A (1=4.377,
4.166 #i1 3.468, P =0.000. 0.000 F1 0.001 ), ifii PEEP

Fx1 WAHA—MEREE (2=30)
G131 Bt (S, BMI/ (kg/m’, FEVU Bt/ FEVI/FVC/ (%, MVV/ ( L/min, E i Al
14 X+s) Xts) (%, X+s) X+s) X+s) p WALl
A 20/10 53592 257+18 88.6+5.8 81.4+6.7 101.8+21.1 23/7
B4 18/12 55.4+84 24.6+23 89.6 = 8.3 774+53 98.5+17.9 21/9
X i1 0.287 -0.712 1.832 -0.439 2.112 0.788 0.341
P{H 0.592 0.481 0.075 0.663 0.143 0.436 0.559
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i (1=-6.102, -6.042, -5.362, ¥JP=0.000); 5
OLV RikL#s, W4l OLV i} P, . PEEP JHi. W 4.
2.5 WHAMRINEEIEIRILE

251 AR ALESINEEEC A i L, 2
SAGIFE X (P <0.05), BHEKS v/t A 0%,
10% . 20% WHEY Cdyn %8 A 2R3 K (1 =-2.820, -2.718

F2 WMAMRHNFIEFRLEER

M1 -2.417, P =0.008. 0.010 F10.021 ) ; BHLHAERRS ./
t, 4 20% ) VoV, 58 0% . 10% P4 5 OLV Fifkbig,
W2 OLV B} V/V, 34K, Cdyn &A%
252 A WL PaO/FiO,, Qs/Q LA, 25T
Gt X (P>0.05); 5 OLV fikbds, Bidl OLV i
PaO,/Fi0, &1, Qs/Qu ik, W35,

(n=30, xxs)

Ad
OLV i 706 +7.8 1229+ 154 74.1 +10.8 909 +11.0 73+15
ty/ty 0% 75375 1213+ 16.1 68.9+8.2 86.3+9.0 7.6+1.7
ty/ty 10% 71.6+6.3 120.6 + 14.9 73.0+5.5 87.9+54 79+1.7
tw/ty 20% 73.0+84 119.5+13.6 69.5+8.3 86.2+9.0 73+1.8
F1E 1.042 0.126 1.339 0.517 0.575
P{E 0.382 0.944 0.272 0.672 0.633

B #
OLV # 68.4+9.6 1172+ 12.6 69.3 +8.8 852+9.7 7.1+1.6
TIP = TI (0% ) 742 +13.6 1169 +11.2 67.4+59 83.9+6.6 70+1.8
ty/ty 10% 71.2+109 1139+ 12.0 69.3 +8.5 84.1+8.8 75+1.6
ty/t, 20% 704 +11.5 117.1 +10.8 69.9+7.5 85.6+7.6 74+1.6
F1E 0.823 0.342 0.379 0.186 0.319
P1E 0.485 0.795 0.768 0.906 0.812

®3 WMAMSSHIERLEER  (n=30, Xzs)

A#
OLV Hij 40.5+2.7 375.6+42.5
tw/t, 0% 409 +2.5 94.1 +19.0”
tw/t, 10% 40.7 £2.4 99.5+25.6”
tw/t, 20% 38.7+28"% 105.2 +27.9”
F1i 3.024 423278
PiA 0.035 0.000
B4
OLV Rif 41.6£2.6 383.8 £53.1
W/t 0% 423+28 103.4 +34.9”
w/t, 10% 417 +£24 107.2 +33.5°”
W/, 20% 39.0+2.8"7 112.3 +35.3”
F1i 6.041 238.201
P 0.001 0.000

99.9 +0.1 119+12 69.5+3.0
96.0 £2.3” 115+1.4 64.4+£4.0”
96.3 £2.3” 113+1.6 63.8+4.5"
96.8 £2.2” 11315 64.5+4.6"

17.305 0.886 8.594
0.000 0.453 0.000
99.9+0.1 11513 68.4+3.6
96.4+2.9” 11313 642 +44"
97.0 £2.4” 11213 64.4+4.6"
97.3+24" 112+13 64.6 +4.3"
10.168 0.334 4.616
0.000 0.801 0.005

T 1) ity 0% HEE, P<0.05; 2) 5 OLV BJHLEL, P<0.05
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&4 FAFRISIFIEREER

(n =30, ¢mH,0, X+s)

A4 B 7
OLV i 139+1.5 202+1.3 1.9+04 OLV Hij 13.8+1.2 1.9+03
tu/t, 0% 229+1.6" 19.6+ 1.1 2.1+03" tu/t, 0% 207 +1.6"% 28+04""
tp/t, 10% 229+1.5" 3.079 22+04" tw/t, 10% 209 +1.5"% 182+ 1.5 29+04"
tu/t, 20% 239+14"" 0.087 25+05"" tw/t, 20% 220+1.8"""  180+1.5 340577
FIE 190.868 9.154 F{g 117.579 0.102 45747
PAY 0.000 0.000 PIE 0.000 0.752 0.000

W 1) 5 OLVATH#, P<0.05; 2) 5 AAILE, P<0.05; 3) 5 1,/,0% L4, P<0.05

&5 TAHAMRINEEIEIRILE

(n=30, x+s)

A4
OLV Hij 18217 39.8+7.3 375.6+425 153+1.9
tw/t, 0% 223117 17.2£3.0" 94.1 +19.0" 264 +0.7"
1/t 10% 222+ 14" 172+29" 99.5 +25.6" 26.2+0.9"
tw/t 20% 209+1.5"" 16.8+2.9" 105.2 +27.9" 26.1 +1.0"
F i 35.923 130.946 423278 398.952
P 0.000 0.000 0.000 0.000
B4
OLV Hif 18.6 £2.6 39.7+5.6 383.8+53.1 149+£25
W/, 0% 22.0+1.9" 19.9+3.0"" 103.4 +34.9" 26.0 +1.3"
W/, 10% 21.8+1.3" 19.7+2.9"7 107.2 +33.5" 259+12"
tw/ty 20% 206+1.6"" 192+34" 112.3 +35.3" 258 +13"
F 1 13.577 134.812 238.201 224.440
Py 0.000 0.000 0.000 0.000

M 1) 5 OLV ETHE, P<0.05; 2) 5 A 4aTEE, P<0.05; 3) 5 t/t, 0% HE:, P <0.05

3 i

B BT AR PR A, OLV AU T,
FE R M RE R i S5 i ek AR 8 g FH A 8 i
OLY T3 AL F AL ELIFROIAETRSE, iL-
TSI . TR BB B SHE)
s A A R ER A R R AR R SRR 14
HRAE, OV Y (EReFIR, 1 T

HUBE THERAR O 2R R ™, DUNE RSO
Py i £ 7 38 S FE ML b B AR
RS R T, BEREIE. co, HMEEAA

RN R . I, DE A R 8 = Rl
P/

TE ARG HLIGE I S R i, AR A
AIE AR DL, FORERIFELER A 1 2 2, ./t BRI
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0%, TEHMHESH, BEWAEDRE L A2, 1
W LU b/t BB R TR R G R R KM . AW
T L U T IR I bt SR AR B LA ) I A
K, HEK MDT. HA Iy R 4 6 G K WS R], i
i/t R AT RE R I AT

EIP 25 PF M ALAE W AR ;= AR E e, AEIRAOR
FESCRT, IR —E AT, SRIGFATIES, M
T W AR R T R R — KB S D RE . I8
ty/t, BD AT 38 EIP (R[], EIP # [R1&A i b 2k ik
A R FEL R ) 2 SR ARG 1 sk it
VaDAIUGAE S IE B VoV, AT R TR 54
YREL I CO, MAEHe, BEARAE T PaCO," " A HFFEIE
S VYV G FUETE 60%, #BallG FHE, BE
S E AR, R AEAREG AN o T R,
PARE o/t NSRS RR IR LR SO ), AR TG R,
SR P o ARBEFE A 1/t N 10% BFEE 1/t oA 0% Bif
P, ALk, t/t, R 20% B P, I,

T I ORI L, oA R AT B (18 W A s ] S
K, TERRBALRAE St 7E SR A B[R] Pk AN, 3k
Miiiid, MIMAE P, P, FEIK, ABFFEEE RS EAMITF
FE—3 Y, R R E R A SRR I Ay, R
T I A S AS MO P 5 WAt R) 46 46 5 2 A8 % PEEP Tt
L MR RA R K, AR TR, AR
S E A L 25 CO, HEHD, AT ST AT Ly
1+ 1 EHFRER CO, IE.

AMFFEIT EEA 1/, BEEXT R E R PO,. SO, ¥ITE
SR, FE EIORIRIE RN 1/ S TR Bl A
AR, PEEEA . (HERINESCRE T, TEMRA I
i TR 0 B L9 BB A 1) ), ELAR IR AR b
KUIFLE o/t FIBUAE, ARSI A TIESE . At
FEBRLIAT tu/t, AR PaCO, JEALSLR K,
T 2 oA 24 1F fB A B kR IILAE °T S5 1 k2 —
o S PR 2 XORT I 45 A Il AH OG5 E 7 R A AR S
AHOCI JAE e Az A T I 2 (58 S8

g5 TR, RHHORRF AR S SR, R b
9 20% AT ViV, ARIT CO, ASHh 5 PRI LA
1 1 ARARAGE R, 485 Cdyn. X PF A ]
fifi g AR ALRGE L AR P, P, M PaCo, BT
TEH, HARFE LI 80 )5 Ae0E Tos .
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ILITEE  PEMREZERE)

(FPRAREFZRE) 417 T 199145, T—REFEGBEFAYR ., G FPEAREFEARFTH L
F, PaRFE, PARKZIHEERI . SIFIARBEREARS S KES TAHBAR, Rt E
MINEFFRRAREFFLLEATE, EWEERREFREOIAY, RS BAESL T
ABEHEAR . HRR, ANAS KEG LAARGESHZEZAALEH AR, RABASE
FERRANELER, CHANBAISNEZL R A AR XARERE, o PXESHA (FX
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