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Abstract

Objective: To evaluate the effect of continuous positive airway pressure after thoracic and abdo-
minal surgery for prevention of postoperative morbidity and mortality. Methods: Randomized
controlled trials (RCTs) related to continuous positive airway pressure intervention after abdo-
minal surgery were retrieved from databases such as PubMed, Cochrane library, CNKI, VIP, and
Wanfang Database. Two reviewers independently screened the literatures according to the inclu-
sion and exclusion criteria, extracted the data and assessed the quality of included studies, and
then meta-analysis was performed using Review Manager 5.2. Results: A total of 8 studies involv-
ing 746 patients were included. The results of meta-analysis showed that CPAP was significantly
superior to usual treatment in decreasing morbidity of pneumonia 3.01%, atelectasis 10.57%, se-
vere hypoxia 2.9%, reintubation 0.81%, and wound infection 1.88%. Compared with standard
therapy, there was no significant difference for CPAP in reducing length of hospital stay 9.45, ad-
mission to ICU 5.58%, and all cause mortality 1.66%. Conclusion: CPAP therapy significantly re-
duced incidence of pneumonia, atelectasis, reintubation, and wound infection for postoperative
patients, but its effect on reducing length of hospital stay, transfer to ICU, and mortality is unsure.
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1. 5|8

FARERGE—MaI, MIEHMFARRERE, WFRIIRe AR BN ) & A, BRI
DRes R NI, BBt A TR 240 F 4 B kIR, 4 B RIS o S B0 5 B R R A BeRe,  on b
FAR AR AN ] 7€ A5 PR B B T8 5 5 3 SO IR Bk, S A RO R, B R AR AN K
fifig . B REGRAEEEIFARE(1] [2], BETTSCMIERTEAE . 07 G R REISE T,

R4S 18 1F JK 38 S (continuous positive airway pressure, CPAP)E J7 BH %& 14 IR AR W2 BT 45238 S 48 A
BETIZN 3], EAMIEFTE W IR T AR J5 i A48 5 RREERTE IE OB, Rt mdm s . B
BTIRE[4] [5]+ D FERIE o AH T2 T8 IR RIS TV R A . AMEIET L Im PR AR
e ARAE (6] FEl A E Al Jo R IR ROl UE ARG T 7T . ABFFEE Meta 7347 B0 7 R 1F A ¢
255 A 1 He 3@ ORI T R B85 RS I RORE RSB TR S, g FLl R S FH 3R SO IR = 2 e 4R

2. ERES
2.1. TRRAAN

1) WHEEHLS BRE(RCT), iR SR EZE AR, SCMERT . 832, 2) BT SONAE
MFARARIGHN . 3) T IS THREEIE @, MRAHE NG AR R A A%
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WA 4) ZRIRTR MR . AT, EEGREA. BB EE . OB G. BEN ICU KAEE ., (ERREMNGE
TR 5) HeBRbRdE: (CAMZE, BAMEE VPRI A RS FRI A UORIE RIS E; SRR
AR APPSR

2.2. ¥FRE

K2 E A 2016 4F 9 [ PubMed. The Cochrane Library. CKNI. VIP Fl 3 77 34 B b 95 S0 R £ 1
RCT & . K27 FARIT M T ISR F RES 7, FF s BRSO R R, ra gk 8 5 8
R S A 17730 TR R SRR 2 R UG R G0 E, AR BRI AN TR 225 3R . 98Tk R
(positive pressure respiration OR continuous positive airway pressure) AND (postoperative OR abdominal sur-
gery OR gastro surgery OR cardiac surgery OR stomach surgery OR thoracic surgery), #3217 0 75 5 42 1F
EIEAL BERFEAR, LME. BBFEAR.

2.3. CHERTHIE

B 2 ALY SRR G N SHER bR IR AL B 5 R SRR AN R B, HERR B B ANM SRR STk, XAl BERF A
INNBRAE R SCHR B2 4530, DA B B AT S bR iE TR B SR, 9N SCHR A 45 3. a4y 5 i@
SURARTLY AL
2.4. FRHEEL

KRN SHEBRPRAE B SCRRIEAT PERHREL, G55 1) —BRERRAEE. KREMN. BXK); 2) A
. TN E A R, WEFRER. EASEZHP A RCT i, $EES A SCH < iR 56 41
5%t . 4% Cochrane RN W FM 5.1 Al XS PEAS BREXT I OB 75 34T VR4, BFELLT B
A 1) BEYUFFIRIFEE s 2) SRcke: 3) MR RMLEE Tik; 4) MEHEEE: 5) FHRHTHE
s 6) ERMIE; 7) HAhfr. EREFN 7 Db RERF - I & MmE, WHZHF 70 IR208 & b
KSR FT; 456 4 T AR RS, WZ 78 VA 2O e AU s 24T 4 T e AR m e sy, )28
A A XS o

2.5. GtE A

KH RevMan5.2 #A4F3E1T Meta 4341, 1) RN RS FF. HETERER A HEEOR) Mgt &. it
YRR AU B2 (WMD) Wi G it i, DLy & Je 3L 95% B M X [M(CT RN R . 2) R
5. KM ETEI TGt 22 R R . U R W4 B2 (B Gt AR B (P > 0.1 H 17 < 50%), KH]
] 52 VAR FLBEAT Meta 7047 A WE RAFAEG 22T RPEP < 0.1 50 12 > 50%), 7347 3o 5 5 1 Sk I
F5 O PR S 5 DU SR FH B ML A5 S R AR 04T o0 A, BRCR P IR T 20 T (12 > 75%) o
3. &R
3.1. XEBKERER

YIRS AR S STk 3601 F, ZHFREE . JEIRARIRIES G MZEIA G IR1G 78 s ik el 5 SCRURN 75 AR
58 Fa, PR EEGIN 8 A RCTs, 3t 746 B #H . YN SCHRI NI SRR . A2 SCHR IS4G
L 1.
3.2. PN ERBIEEAIFAE AR B XUBS TE A

AN STHR FRRFALE S 7 3252 A 2 KU PP 45 SR LA 1
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Figure 1. Literature screening process and results
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Table 1. Characteristics and quality evaluation of inclusion documents

F 1. WATEREAFIE R SRE TN

TS T

I

BEAL

s

T

. - . Z5H 0 ) )
g 7z Sz 4 o HE 2] N — L N N . 2 L A
fEEHE AR ERA AR e e I = T
Bohner 4% 99 A CPAP 105 A% TH14/hHEE OBG®  BFEHE g e e - . .
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Linder REE ST + 17 K& F1005 KEfvs . e . N .
1987 FA  ceaP2 MW SR AL AR AdRE - RR el
c¢cmH,O
. ] 28 A\ CPAP R
Ridoten I Tions PR sk @ ke RE KR % ik & X
cmH,O
42 NigH
Stock LHEH 23 A CPAP  WRREMKEK 4 h~72h BT P g e XA L
1985 FR 75emH0 MRS 3% VD gy KR KE T EE X x
Rl
Squadrone e 105 N CPAP 104 Al FHi12/h0; O@® FL I L HIM . e .
e Rk N R o T oan i s RHE REBE ol E %
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3.3. Meta HTER

3.3.1. Bi%

5 AMHEFL[7] [8] [9] [10]4KIE T CPAP S5 HET- TR0 622 151 il [ 35 T AR AR 5 5538 1t 48 A 22 (R il , 2%
W AAFAE G T 22 7 (P = 0.58, TP = 0%), LI 2. Hlid /& CPAP T-Hilhf 7¢I i 45 J= d e,
CPAP {GITH IR FEN 3.01% (n=9), XTHRAKIHHEAN 6.81% (n = 22). [F & R NER 34 45 R IR, CPAP
TBIT L 2 R AR TR R A, H 2= R B A St 3 L [OR = 0.43, 95% CI (0.2, 0.93), P < 0.05].

Experimental Control Odds Ratio Odds Ratio
% Cl M-H, Fixed, 95% C|

Bohner 2002 2 99 5 105 22.6% 0.41[0.08, 2.18) L
Garutti 2014 4 55 4 56 17.6% 1.00 [0.24, 4.22) S T
Liner 1987 1 17 1 17 45% 1.00 [0.06, 17.41) S
Squadrone2005 2 105 10 104 46.9% 0.18 [0.04, 0.85) ——
Stock 1985 0 23 2 42 83% 0.34[002,749) — - [
Total (95% Cl) 299 323 100.0% 0.43 [0.20, 0.93] -
Total events 9 22

Heterogeneity: Chi* = 2.86, df =4 (P = 0.58), I’ = 0%

t + + J
Test for overall effect: Z = 2.13 (P = 0.03) a.01 0:1 1 10 100

Favours [exp I] Favours [

Figure 2. The influence of CPAP and control intervention on the incidence of pneumonia

[&] 2. CPAP 5%t HRF TS Bt ¢ & 4 Z AU 20

3.3.2. BEAEK

4 AMHFFT[8] [9] [10] [1113R55 T CPAP S5t HETFxt 252 {5 Ml {5 358 7 A J5 95 At AN 5K R 973 2R (1) 0l
B FERARIFAEG 2 T FREP = 0.15, P = 44%), WA 3. CPAP M7 AL RREN 10.57% (n=13), Xt
HRIFHEN 27.91% (n=36). [ @ BN Hras RER, CPAP JAIT AUA TR R R AL T 0 e, 2=
SHEA G EE X[OR = 0.36, 95% CI (0.18, 0.71), P < 0.01].

Experimental Control Odds Ratio Odds Ratio

_Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl|

Garutti2014 7 55 9 55 269%  0.75[0.26,2.17] —

Liner 1987 0 17 4 17 150%  009[0.00,1.73] =

Ricksten 1986 1 28 6 15 258%  006[0.01,053 & ——

Stock 1985 5 23 17 42 323%  0.41[0.13,1.31] — &

Total (95% Cl) 123 129 100.0%  0.36[0.18,0.71] >

Total events 13 36

Heterogeneity: Chi? = 5.36, df = 3 (P = 0.15); I = 44%

Test for overall effect: Z = 2.94 (P = 0.003) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Figure 3. The influence of CPAP and control intervention on the incidence of atelectasis

3. CPAP S5} BB F s fifi A~ 5t & 4 2R A 8201

333. EERE

2 ANIRGE[7] [12]4R3E 1 TR 409 1 2525 5 B2 G SR A2 3R KIS o A S RIS AR AE SR v S B (P = 0.46,
I>=0%), W& 4. CPAP IIT R AEHE N 2.9% (n=6), MBHEIHHEN 12.0% (n=25), [FHE BN 5
Mrés BREIR, CPAP VA T A E AR ARM T X IRA, HERAE S %R X[OR =0.22, 95% CI (0.18,

0.71), P <0.01].
Experimental Control Odds Ratio Odds Ratio
9 R d, 95% Cl
Bohner 2002 5 99 17 105 66.3% 0.28 [0.10, 0.78] )
Squadrone2005 1 105 8 104 337% 0.12[0.01, 0.94] =
Total (95% Cl) 204 209 100.0% 0.22 [0.09, 0.56] -
Total events 6 25

Heterogeneity: Chi? = 0.54, df = 1 (P = 0.46); I = 0%

L L 4 |
Test for overall effect: Z = 3.21 (P = 0.001) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Figure 4. The effect of CPAP and control intervention on the incidence of severe hypoxia
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3.34. BEFIEE

A 3 AWRF[S] [6] [7)4RIE T 494 Bl 35T 7l f5 580 B K AEZR, S MAGFIEG T F R MEEP =
0.59, I =0%), W.I4 5. CPAP IEITAH KAEHR N 0.81% (n=2), WA KIHEN 6.07% (n = 15)E & RN A
ROy M el FE IR, CPAP ¥R IT 4H A i 3 PR AR5 B BT B S R 42 % [OR = 0.13, 95% CI (0.03, 0.56), P =

0.007].
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup __ Events _ Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Bohner 2002 1 99 5 105 32.6% 0.20 [0.02, 1.78] L I
Squadrone2005 1 105 10 104 67.4% 0.09 [0.01,0.72]
Wong 2011 0 43 0 38 Not estimable
Total (95% Cl) 247 247 100.0% 0.13 [0.03, 0.56] i
Total events 2 15

' . y ,

t d

'0.01 0{1 1 10 100
Favours [experimental] Favours [control]

Heterogeneity: Chi? = 0.29, df = 1 (P = 0.59); I’ = 0%
Test for overall effect: Z = 2.72 (P = 0.007)

Figure 5. The influence of CPAP and control intervention on the incidence of catheterization
[ 5. CPAP SXBFHNEMEE L ERNFM
3.3.5. B
2 ANFFE[S] [B1HRIE 1 319 Bl 8 T A R G UG R AL, SR TR AEAE G5 5 o (P = 0.88,
IF=0%), W5 6. CPAP JAITULRYE N 1.88% (n=13), XHIRALEAER N 8.18% (n=13). [& &R ARA
ST R IR, CPAP BB E /DA G EYL K A [OR = 0.24, 95% CI (0.07, 0.79), P = 0.02].

Experimental Control Odds Ratio Odds Ratio
R o -H, Fixed, 95% CI

Garutti2014 0 55 2 55 18.7% 0.19[0.01,4.11] * =
Squadrone2005 3 105 11 104 81.3% 0.25[0.07, 0.92] -
Total (95% Cl) 160 159 100.0%  0.24[0.07, 0.79) e
Total events 3 13 ) ) ) )

“o- Chi2 = - - 12 =09 I + + J
Heterogeneity: Chi? = 0.02, df = 1 (P = 0.88); I’ = 0% 0.01 01 1 10 100

Test for overall effect: Z = 2.34 (P = 0.02) Favours [experimental] Favours [control]

Figure 6. Influences of CPAP and control intervention on the occurrence of infection

& 6. CPAP 53 BRFHixt R & & H9F 00

3.3.6. EBRRXH

4 ANHFFES][7] [8] [1214RIE T THiJ5 568 il f 8 AE Be R BT IAFEAESG 24 F R PE(P = 0.41,
= 0%), W 7. CPAP JRI7 A FMERERECHN 9.45 K, XTRULVRMAFERECN 11.81 K. [H 52 2N AR
ST R TR, WAHZERAREARIE X MD =-0.13, 95% CI (—1.23, 0.97), P = 0. 82].

Experimental Control Mean Difference Mean Difference
IV, Fixed, 95% Cl V.
Bohner 2002 945 679 99 11.81 1861 105 8.4% -2.36[-6.16,1.44]
Denehy 2001 12 45 13 123 438 32 13.9% -0.30[-3.26, 2.66]
Garutti2014 8 4 55 7.6 3 55 69.4% 0.40[-0.92,1.72]
Squadrone2005 15 13 105 17 15 104 8.4% -2.00[-5.81,1.81)
Total (95% Cl) 272 296 100.0% -0.13 [-1.23, 0.97]
Heterogeneity: Chi? = 2.88, df = 3 (P = 0.41); I? = 0% k 100 _5’0 5 5'0 p 00'

Test for overall effect: Z = 0.23 (P = 0.82) Favours : Favours

Figure 7. The influence of CPAP and control intervention on hospitalization days

& 7. CPAP 533 BT FxHERT R BB

3.3.7. A ICU
3AMEFE[6] [7] [S1HRIE T FFia 395 Bl i E N ICU HI LR, W R IAIAIEAES T 7 P = 0.47,
I*=0%), W 8. CPAP 41 ICU # NF N 5.58% (n=11), XML ICU HEANEN 10.61% (n=21). [HEK
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MAERL M R, CPAP SxIRALEE N ICU [ EL B L4t 1124 % R [OR = 0.49, 95% CI (0.23, 1.05),
P=0.47], W5 IFRIS BN ICU #HT HAR R B #E

Experimental Control Odds Ratio Odds Ratio
r Subgri v T vents Total Weight M-H. Fi % CI M-H, Fi 9
Bohner 2002 6 99 14 105 64.9%  0.42([0.15,1.14]
Garutti2014 2 55 1 55 49%  2.04[0.18, 23.15] I B —
Wong 2011 3 43 6 38 302%  0.40[0.09,1.73] — T
Total (95% Cl) 197 198 100.0%  0.49 [0.23, 1.05] -
Total events 1" 21

Heterogeneity: Chi* = 1.49, df = 2 (P = 0.47); I’ = 0%

Test for overall effect: Z = 1.82 (P = 0.07) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Figure 8. Effect of CPAP and control intervention on ICU transfer rate
& 8. CPAP 5XBRFFxf ICU F ARG

338. £EETE
4ANBFE[S] [6] [7] [813R3E T TG 604 5l iR A= HAET R, S0 7L 2 M AZAE L it R (P = 0.12, P =
53%), WK 9, XATHER B N Rk A AL T R ARG R KIJET: . CPAP A& FIET-F N 1.66% (n
=5), WHAHEEMTEN 0.99% (n=3). FEHLENER a8 RER, £ s WHAHER TR LS
227 % [OR = 1.18, 95% CI (0.44, 4.91), P = 0.52].

Experimental Control Odds Ratio Odds Ratio
Bohner 2002 4 99 0 105 34.5% 9 94 [0 53 187.10] ] = i
Garutti2014 1 55 0 55 31.5% 3.06 [0.12, 76.64] =
Squadrone2005 0 105 3 104 34.0% 0.14 [0.01, 2.69] ¢ &
Wong 2011 0 43 0 38 Not estimable

Total (95% Cl) 302 302 100.0% 1.60 [0.12, 20.74]
Total events 5 3 ) ) )

Heterogeneity: Tau? = 2.72; Chi* = 4.26, df = 2 (P = 0.12); I* = 53% i Y 1 Y :
Test for overall effect: Z = 0.36 (P = 0.72 cpnlce ! e
est for overall effect: Z = 0.36 (P = 0.72) Favours [experimental] Favours [control]

Figure 9. Analysis of all-cause mortality in various studies

9. BEMREFFR TR

3.3.9. HibER
T 5 HoAth 45 2 Fahn B an O L REEIERIECDTE S OVEATEE) [5] [7]: B E[7]. MERE[S], A
BT A DR, BRI 2R, B AT B AR i

4. g
4.1. FESELFEBSYRI

4.1.1. SRR ARG H & ERIF T
fiii & CPAP W FLHEONH WKL RAR bR, AHTFLRY], CPAP A7 4L ECH UG LA 5 il 28 A R
W G ATKRAR)E 2~5 REOVH W IE, AR A BN L, FEAREA, 3 &l SE
I BRI Gy 4514, CPAP 6 YT ALl AN SR A 2 BN AW IR T A 6 WR FRAG,  AR TR Al AS 5k a8 N 25
JRHERRE 4 BT 3 NEREGE, R R BRI HERIVE R, 120 T4 R RIS R 7 A Tt — e
S CPAP JRJT e AR IR FZ sk AR A%, ALK CPAP BEfEdt UiASSHe, FRRMiAGK, Hno)ge
BRAE[4] [5].

4.1.2. MEFFEEFMREHEMN
WERFM, ARG EEE R ERZR AR EBOIRA T AT R, —RAE 5%F) 15% E[13],
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CPAP T LB BB R AN 0.81%, % THUEA )G B &8 K AR B K. CPAP BEAT AP IEA )5
JERGERIF ZE L AT B2 AN SRAAZ RE A0 T % A, RGNt S I, CPAP BEA RUEMCI AN TR K &
Az, SR A A, B L R v, e BT R A 1) IV R G IR (5] [14]

4.1.3. 3} ICU BAE, ERXBEIETENFE

WEFChARIE T 1CU e N3 1220 5 i FoAd Lol b S8 SRR A%, JRIN CPAP ¥RY7 0/ ICU
NP A [7], AR AT T 45 R H A RESCREIX — 4510 A 4 MR FERE 3 B R 8L, Ho 3 4> CPAP
BT AR RBUNTXRAL[S] [7] [12], ABFRES R SR Z R ARG G2 RAMANRIRE T
()5 RERLAG, ¥R IT TR TV JE vT RE M 58 1 B R B W] Ee e . 4 DRIAE T 2 2 Bl 1y B[R] A A3 FH T 2%
PR R SEAET NS AR ILE, 4 DTN & RBETZ T THRIE, Garutti [8]#F 7 CPAP 40T
JRIEN 2 48 B 32, R Squadrone [S]HFFUXTHRAAA 3 FIFET:, JREEIIEARZ H, Bohner [7]0F5EH 2 f13E
TFERIFRIE, 1 FIFET O, | BIET AR, SRR RS M, WHLRER
TGRS, R BRI T IR — 45 R fabn 2 S mtpcis . MR 2 e AT AR 07 K g2 .

4.2. JEERE

AWFFRAINK 8 ks RCTs 1, 4 6 k[5] [6] [7] [8] [11] [12]3CHRIRIE T BEHLAL > LI BAR T4, 4 5
I8 7 BCREGER[S] [6] [8] [12]: 1 RSATZ 5FHEMTIHENE(R], 1w ikiEXYEIGITINLAT 5 IE[12],
T4 6 e EIFRIEAS, CPAP FARBERGITIFRAMEMBINE , (HRXH 258 MR IE# AT
BEHARRESRIL: CH 1RO I f 45 AT 24T BV, HAMAF AR SIREA 2 A 3 Bk, 77
PR EA R, KRR Bk B e BB A 2 s 4 8 SCE[S] 7] [8] [11XF kg, HRLR Tkl
ITVEANRIE, HARVIRHOEARTE: B 1 RN DE BRI R IEHRGE A [12], 7 A 56 8 A% 5 v 4 i
IR, 25 LRTUR, ARRGEVFM I TR S35 45

43. BRMEERE

RRGWINAE—ERRBRE: B—, VI RCT WHF0H 3 R Tl SIMASEY /KT 2R
BOK, UERARE A EREN 5, AWAARAECUR T rp OCRIESE, WREAFEIANA 4T, IS TCAR ST
FC, MR Z ISR, T H 8 SCR A TEVE SRS 4 B B Z B BRI CIE M Meta 20T 5=,
BT FRNANRHEAAAEZE S, T HUSREVI R4S RIabR inFe N ICU L (ER R %, AP fe sz g ik
T MAZEFRER R, A REER.

5. &t

£i ETF, CPAP RER PRI FAARG M2 iAgk. e, BEE KRR, HXF ICU
FENFR L AEBERENSET AR50, HACRARERE . SRS, CPAP LR F ARG BH KN,
FEFESMER R, E AT 3 2R IE X IR S IE SR S AE I AE T, AR GVFIE € B L ERR T
IR A1 BT T4 R, T FE PN i JE A SR T U aRE . IXRE, B BT T T R UL RCTs LARIE CPAP
X BB R T AR S AT R

&E ik
[17  BREZE. BEEF ARG ARG R 8T [I]. 22EE2A18IE, 2008, 12(22): 701-702.
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