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Invasive-noninvasive sequential ventilation for extubation failure after coronary

artery bypass surgery
Cheng Zhiguang, Yang Chuanrui, Li Dalian, Guo Jianzhong, Gao Xiang, Yang Feng ( Department of Cardiac Surgery,
Beijing Friendship Hospital, Capital Medical University, Beijing, 100050, China)

[ Abstract ] Objective To assess the validity of non-invasive positive pressure ventilation in correcting
impediments to weaning from mechanical ventilation in those patients who failed to be extubated after coronary
artery bypass surgery. Methods Three hundred and sixty patients undergoing coronary artery bypass surgery
during December 2005 to February 2010 were included in the study. Those patients were divided into non-
invasive positive pressure ventilation group due to extubation failure (N group, n =21) and control group (C
group, n = 329). During non-invasive positive pressure ventilation, mean arterial pressure, heart rate,
respiratory rate, arterial pH value, arterial oxygen saturation, pulmonary arterial pressure, arterial oxygen
tension, oxygen/inspired oxygen fraction ratio and alveolar-arterial oxygen tension difference were measured at
preoperative, 8 and O h before noninvasive positive-pressure ventilation, and 8, 16, 24 and 48 h after
ventilation. Results Elder age (older than 65 years) , current smoking, low arterial oxygen tension /fraction
of inspired oxygen, low endogenous creatinine clearance rate, with 3 vessels involved and associated valvular
disease may be the risk factors of extubation failure (P <0.05). The percentages of more than 3 grafts, large
blood transfusion, and appeal to ventilation during cardiopulmonary bypass in N group were much higher than
those in C group (P <0.05). Non-invasive positive pressure ventilation improved respiratory rate, arterial
oxygen saturation, heart rate, pulmonary arterial pressure, oxygenation index, alveolar-arterial oxygen tension
difference in N groups (P < 0. 05). Noninvasive positive-pressure ventilation had obvious efficiency on
cardiogenic pulmonary edema, atelectasis and acute lung injury. There were 2 patients having lung inflamma-
tion, and one of them received reintubating. The total efficiency was 95.2% for non-invasive positive pressure
ventilation. Conclusion In appropriate candidates, noninvasive positive-pressure ventilation exerts favorable
effects on lung function, early extubation and preventing reintubation.

[ Key words ] pulmonary ventilation ; respiratory insufficiency; coronary artery bypass, off-pump
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1 #EBEFZE
L1 s RFA
2005 4F 12 H % 2010 4 2 A Fpedt 360 4] #4257 CABG
FARIGIT o RIFEBALERME IR, S 1E B IC iz s Rkt
PR 28 8 LR AE 5 I i B 90 B 51 3 it < 100 ml/h; JR & =
0.5 ml/ (kg - h) ; fiLif 2 2R3 , AN T R 2 18 R 24
EPEMLI 259 L) K F Bl ik N BRBE S B, T B O AR R R A
IPARIERE <5 emH, 0, F 3 3247 <10 emH, O; J6)™ 5 A9 4C 5
PERR HH BE ; ARG FEAT RPN R R4 28, S ALY (] o
M K %5 (respiration rate, RR) > 30 /min; W A % ¥k & (inspired
oxygen fraction ratio, Fi0,) < 0. 35 B}, 3 Jik Ifil %8 43 JE [ arterial
oxygen tension,p(0,) ] <70 mmHg, Rl 55 45 %X (arterial oxygen
tension /inspired oxygen fraction ratio , Pa0,/Fi0,) <200, llj%E
SCHABLIAME . 3 21 4] (5. 8% ) Hi BURHLIN ME, B BF 5T 4
(BFFEA) , AL4E O UR M AT i [ 7 =6 40 10487 & > 18 mmHg, R )5
DIEE < 1.8 L/ (min + m®) , KEFHRZY LHF, &5 E 3k
BRI RGO, SR T EOHERE ] 9 B1(42.8% ), iRS1
TEIR S S PERFEAT (AR IMEIRA S5 7 F AR S UAE B S0 Y5 il
KB Bl R A2 W) 2 (9. 5% ), Wi A 5K (M #4522 181 ) 8
(38.0% ), Jifi &S JR e (40 v 2 B 7 POV, AR 28 Sl PR R AE 49
£ MR >38.5 Tk <35.0 C, (4N 4 > 11 x10°/L 5§ <4
x10°/1)2 (9. 5% ), 22 L) To B3 X, (noninvasive positive-
pressure ventilation, NPPV ) 1G5 ; 4% 339 4] H 515 J %o HH4H
1.2 NPPV 4547 & H b A7 AR B KRG E 1548
AW R A SULLIVAN VPAP 1T ST/A BEIEAL, i JH AUk
IE Hl A, SAOROE TR AR A 5 ~ 10 L/min, BF IR A3
15 ~20 /min, S ES 8 ~16 cmH, 0, FEF)E S 4 ~8 emH, 0,
SECHHE 8 ~22 h/d, Mk ] T IbERE: Pa0,/FiO, >300; A ff
Jil NPPV | Fi0, <0. 40 , i ik i IR AE 95% ~ 100% 5 I v
B 30/ min BPATHAIL. FFG LAN 1 30 EBARME R 2 K2
BRUER T PR AT IR LA B o 32 B bR v v i
PR BN IR AR R LR B ) S AR O TR MR
UL BRI A I YKL = 35/min , Bk if. <, pH < 7. 30 AR TR
B 7K B2 S8 p(0,) <45 mmHg, M 22 D REEAL , WEWK

SRS B
1.3 WLEIRAF

S ZEARTT NPPV 38971 8 h NPPV HZI iGYT 5 8.16,
24 48 h BHE R Y3 ik & ( mean arterial pressure, MAP) i[5
(heart rate, HR) | ifi 3] ik J% ( pulmonary arterial pressure, PAP) |
RR Bk = (arterial pH) , 44kl 53 & [ arterial carbondioxide
saturation,p( CO,) | .p (0,) ., PaO,/FiO, i fili iy 5 fik 48 70 & 2%
(alveolo-arterial oxygen partial pressure difference, PAO,-Pa0, ) ,
05 2 HBE ARG WP =S nta) A pe it a) JF &5 KRR
EIE REVI SR,
1.4 %it 3o

K FH SPSS 13. 0 Gtk , IR & + 5 3R, W] 3
B LEBAT AN, FEA ¢ K50, 40 N NPPV G Y7TT 5097 )5 19 L
BATEOS ¢ 4556 . HEPORMT X BB o Fisher K HAHER

2 HR

ARAT— M I At A X F R FA
WA B AR R, Z R A S22 L (P <0.05) ;
WFFE LRI LA WLEF IR R 38 < 75% FEMECH =3 il &
FFIREBEREAE B LU 5 1R R PO A B T R B L4812 Xt
M E (P <0.05) s i A A BUE T X IR (P <0.05) ;{4
HMIEIR ( cardiopulmonary bypass, CPB) Fb 43| F1%% #1 B} 5] 45 X5 iR
HE(P<0.05), WHFI,
2.2 RABAETT AT S AT AR AR T AL
53897 "0 AH He, A58 44 HR, RR | PAP, PAO,-PaO, Ik,
Pa0, & Pa0,/Fi0, 7} &5 (P <0.05) ;pH {H .p( CO, ) }z MAP 7224k,
A (P>0.05), Pa0,/FiO,7E NPPV 537 R0 B i 25185,
HR .RR.PAP % p(0,)# NPPV i5J7 8 h JF & fh i i . &,
PAO,-Pa0,7E NPPV J47 16 h J5 TP AL B3 (£ 2) .,
2.3 RRFJAAEETHR
NPPV e F.00 P8P i 2K B il AS 3 R 20k Bl 463 403 5 | /S A 4
BRI X i A ., 10T s S e T S5 L R 7 S5O AR, 2
BIPATHUOEE | 6], SARE95.2% , IR EFR 4.7% . B
1 7 AR S5 B SRS AR B & 2200, ORI & 8T AR
M 95.2%

2.1

®1 2HABERT—MEBER SHERFARER (v 25)

e B TR Woom R BEWUEN MIOPR o WSRERE GRS
(%) (/%) (%) (%) TR (%) <40% (%) <75% (%) <3J(%) WE (%) WE (%)
XTHEZL 339 57.0+10.2  112(33.0) 274/65 109(32.2)  190(56.0)  96(28.3)  46(13.6) 385.2+76.0  47(13.9)  55(16.2) 30(8.8) 162(44.7)
R 21 65.7+6.7* 12(57.1) @ 16/5 8(38.1) 16(76.2) *  6(28.6) 4(23.8) 320.5+49.7 * 12(57.1) * 3(19.0) 2(9.6)* 3(14.3)*
am n 3XRLE FLNBIK PR TRIMIER ﬁi‘ﬁl‘ﬂﬁ'ﬂ RIS MEER %ﬁ%ﬂﬁ /N‘fFf%l K 2FR BUEA IR 00T
M (%) (%) (%) 1] (min)) (%) FA BlHEm) (%) (%) (%) (%)
XTHRZH 339 119(43.0)  260(76.7)  2.3+0.7  48(14.2) 51.3+20.3 291(85.6) 10(2.9)  382.0+45.0 35(10.3) 304(89.7)  3(0.9) 7(2.1)
ffgT 21 16(76.2)*  15(71.4) 2.8 +1.3*  6(28.6)* 67.9x19.82 15(71.4) 3(14.3)* 572.0+63.0° 3(14.3)  18(85.7)  2(9.5)*  2(9.5)*
a:P<0.05, 5 s i
R2 PHRABEXVESEFAIEOMINEEREHREL(n =21, x+5)
A MAP Rl.{ oH i Hl'{ PAP p(COy) p(0,) Pa0,/Fi0, PAO,-Pa0,
(mmHg) (/min) (/min) (mmHg) (mmHg) (mmHg) (mmHg)
NI 115.2 +18.0 14.4 £2.22 7.4+0.2 67.4+12.8 22.5+11.7 36.9+£5.8 72.0£9.2 322.4 +£39.2 29.9+10.3
TCANEHT 8 h 117.2 +17.1 16.9 £9.21 7.4+0.1 105.3 +11.7 24.6 £9.8 38.0+4.9 66.1+7.5 150.9 £27.4  30.1+9.6
Jehm s EZ 107.8 £15.9 30.8 +8.5 7.4+0.1 114.8 £29.6 38.8+14.0 39.7 4.5 62.5+6.7 247.2 £32.5*  33.2+10.5
TAES5 8 h 112.8 £17.8  20.3 +6.442 7.4+0.1 96.5+10.0*  28.8+10.3*  37.6+5.3 70.8 +6.4*  265.6+28.2  30.3£8.5
TR /F 16 h  118.2+13.9  20.8 +6.87 7.4+0.1 92.1+7.5 25.8+7.9 36.9 £6.1 73.1+7.6 287.5 +30.3 18.9 +6.0°
TR A NG 24 h 113.2+10.8 19.2 £6.57 7.4+0.1 89.2+7.0 25.8 £8.4 36.5+5.8 74.5+£7.3 290.2 £20.7 11.4 +5.2#
TR 48 h 115.2+9.66 16.4 +4.81 7.4+0.1 82.2+5.4 25.5£5.2 36.7 £5.2 75.9 +8.9 312.9 +28.5 8.5+3.5%

a; P<0.05,5 K47 iz
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