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Risk factors for prolonged mechanical ventilation after isolated
heart valve replacement and its effect on clinical prognosis

Xian-zeng Xu, Yang-chun Liu, Jing Qian, Ting Zhou, Xiao-yong Xie,
Bin-feng Lei, Xu Feng, Bao-shi Zheng
(Department of Cardiothoracic Surgery, the First Affiliated Hospital of Guangxi Medical University,
Nanning, Guangxi 530021, China)

Abstract: Objective To investigate the incidence and risk factors of prolonged mechanical ventilation
(PMV) in patients undergoing isolated heart valve prosthesis implantation (HVPI) and its influence on patients’
prognosis. Methods Totally 400 patients who underwent HVPI in the Department of Cardiothoracic Surgery of
our hospital in 2013 were analyzed retrospectively. Preoperative, intraoperative and postoperative variables were
analyzed as risk factors. PMV was defined as time of postoperative ventilation >24 hours. Results There were 87
patients (21.8%) who matched the diagnosis criterion of PMV. Univariate analysis showed that preoperative total
bilirubin, heart function in grade III-IV, left ventricular end diastolic diameter, left ventricular ejection fraction

(LVEF), cardiopulmonary bypass time, postoperative drainage volume, hemoglobin, serum creatinine, glucose and
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lactate (within 24 hours after HVPI) were significantly different between the non-PMV group (group A) and the PMV
group (group B, all P < 0.05). Multivariate analysis showed that LVEF >50% (OAR =0.051, 95% CI: 0.005-0.541;
P =0.014) was an independent protective factor for postoperative PMV, but cardiopulmonary bypass time >120 min
(OAR =2.144, 95% CI: 1.061-4.335; P = 0.034), postoperative creatinine >133 mol/L (OAR =2.979, 95% CI: 1.463-
6.069; P = 0.003) and lactic acid >5 mmol/L (OAR =4.379, 95% CI: 2.115-9.067; P = 0.000) were the independent
risk factors for PMV after HVPI surgery. The PMV group had significantly increased risks of postoperative mortality
(OAR = 8.0, 95% CI: 1.4-44.3; P = 0.019) and ICU stay time >2 days (OAR =9.4, 95% CI: 5.4-16.3; P = 0.000)

compared with the control group. Conclusions Left ventricular systolic function, cardiopulmonary bypass time,

postoperative level of creatinine and lactic acid are separately associated with PMV after HVPI. PMV can lead to

increased postoperative mortality and prolonged ICU stay time.

Keywords: heart valve replacement surgery; mechanical ventilation; risk factor; prognosis
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B (n=87) 68 74+22 133.1+222 212+ 168 39.5+55 28.0+222

X H /el 9.175 1.677 0.476 2.056 0.64 0.184

P 0.002 0.094 0.635 0.040 0.522 0.854




TROEI, 45 o BAEIEE AR T HUROE T 1) S AR A B D 3R 34T LR Xl RS F) 52

&R 1

A4l (n=313) 87.3+32.0 132 51.9+14.5
B4l (n=87) 92.8£28.5 33 552+ 17.1
o x 18 1.414 0.074 1.774
PH 0.158 0.803 0.077

558+ 12.8 60.8+ 122 449 +27.8 44

60.5 + 14.8' 57.7+13.7" 44.0 +28.4 16
2.939 2.043 0.26 3.175
0.003 0.042 0.795 0.094

. 15 A4, P<0.05

®2 MABERPEMEREZRLILR

A4l (n=313) 111.6+43.3 743 £34.6 2 39
B4l (n=87) 133.8 £ 87.1" 82.2+38.2 22 13
t/x’ 8 3.065 1722 0.403 0.420
PAH 0.002 0.086 0.526 0.517

e+ 5 AL, P<0.05

®3 WMABREREZMERERLR

A4l (n=313) 345.0 +253.1 11
B4 (n=87) 516.1 +565.1" 10"
i xMH 2.703 8.855
PH 0.008 0.006

202+54 999+ 184 332+44.1

203+53 91.2+16.8' 42.7+553
0.069 3.963 1.655
0.945 0.000 0.099

A4l (n=313) 32.5+42 32.5+16.6
B4 (n=87) 322+6.1 3332180
o x i 0.556 0.379
P 0.579 0.705

121.5 +76.7 10.0+3.1 34221

193.4 +297.9' 10.9+3.3' 6.1+4.6'
3.838 2.147 4421
0.000 0.032 0.000

w15 A4IE, P<0.05

) (52% ), Lk 192 ] (48% ) ; 4E#E 11 ~ 85 %, S
Y1 (505+11.1) % 5 43 &t 200 f] (50.0% ),
I Bl Bk Ml B e 85 B (21.3% ), XU B e 115 5
(28.8%), 52 (13% ) HHFIEFTHARMEmA . %
HLAFTE] (116.1 +56.1) min, FEIBKEHERTE] (76.0 +
35.4) min, AJFUEER AR 2.0 (1.0, 2.0) d,
ARG B R SET: 6 4] (1.5% ), HLHRE A a]
14.3 (10.0, 22.0) h, HrfdEPMV B3 (A 4) 313
51 ( 78.3% ), HUMGE S P A AL ] A 12.5(9.0,16.5 )h,
PMV 3% (B4) 87 6 (22.7% ), HLIE T {7 %L
Affa] Ky 37.0 (27.0, 52.5) he
1.3 #itEH*E

fifi FH SPSS19.0 ZX AT Geit24 0 M, IES S0 A

MR « FRifEE (X xs) F0R, ARJEIES
YA RORIADD A 50M (QL, QU) Fom, T
GORILUAEL (F 3R ) R 5 THRBORER ST FEAR
FRES, TPECRRLR T xR, DA P <0.05 NESRA
Gt X WA B WA fE R R AR A AR
PMV fE R B AR i, 0 AT HEZ A5 Logistic MIAFETT
ZHEMT, « =0.05, «,=0.10, HELMHL (OR)
K 95% nI{5IX 18 (95% CI ),

2 #£R
PMV WfER E =

PR ET AT AL B IALZEARRTIN 24045 M
LT Z K. NYHA DIIRENT ~ Vg . AFEEFikRRE.

2.1



T E SR PR

527 &

LG, R R AR E, RFHZE
HFEFAR 24 W N5 E . MAEA . MmENLEF. i
Wi FLRSE MR WASIFE L (P<0.05), ¥
At LR HRFITZH R (KR 1-3 1
M prid, HigEgr mie s h — e ), KU
LVEF>50% ( OR=0.051, 95%CI : 0.005 ~ 0.541) &
AR ST PMV DR 37 B &R, T HLIE ] >120 min

(OR=2.144, 95%CI : 1.061 ~ 4.335), ARJ5 24 h JJLBEF
>133 p mol/L (OR=2.979, 95% CI : 1463 ~ 6.069)
FLIR >5 mmol/L, ( OR=4.379, 95% CI : 2.115 ~ 9.067)
TR PMV AR HZE (P <0.05, Wk 4),
2.2 PMV 3K TfE B 500
PIAIARJESET -5 ICU HiF B KA e, 22574
GiiteEaE L (P <0.05), B 4L1EE A B, W 5.

£ 4 PMV ML EZE Logistic )34 #7458

. 95% CI
iH b Wald & Pl OR
TR R
LVEF>50% -2.986 6.090 0.014 0.051 0.005 0.541
HALEFTE] >120 min 0.763 4.509 0.034 2.144 1.061 4335
AJG 1 RHUEF >133 pmol/L 1.092 9.044 0.003 2.979 1.463 6.069
AJG 1 KELEE >5 mmol/L 1.477 15.813 0.000 4.379 2.115 9.067

*£5 PMVIGERMAGEHZNE )

43 BET 1CU ¥ B REL >2 d
A4l (n=313) 2 37

B4l (n=87) 4 45

OR (95% CI) 8.0 (1.4, 443) 9.4 (5.4, 163)
x A 7.805 74.998

P 0.019 0.000

3 g

HVPT EE AR IE BRI A%, (AR RO I RE A
BIRSMETRER S, RIS EGERA 5 S st v,
DIEAR )G PMV 0] SEOR 56T R 0 ™ H FrE »
38 Hal HVPL R J5 A PMV 1Y SCHR /D, A Sej&
TN B4l HVPT 5 JF PMV R A% Gl R M
X T B S R T 430 . AR SCERRT PMV A5 i —
e X >24 W™ B 48 W™, ARHFIE R FET—12 Wibs
WE. AR EE R B4l HVPL RS PMV (195 & 4B %
N 22.7%, & T EINAAGEIR SIS ARG PMV & /E
R ] oA R A AR S B RO

2ok AR & B0 AL B 4 HE AR AR
IR AR IRZLZ K T~ IV NYHA L UJRE
LEEFIALE, ZEEFME, AR R RS
], RJFHZEAETAR 24 h N517E . MLEH . M
WL R, FLRRCESE T 2 S A ST EE L,
PERAR PMV FIZ R A, ZHE 50 & I
[ 22 2 W4 g 1 JE e RS PMV ORI 2, i
EENLATRIAES , A R U AL R K T4 5 2 3 2

ARJG PMV (YFERE IR . 22 % 5l 53 50CT B i 3 — ik
AT EIAEAE AR A AR, R I 0 P i o i v 25 ke
PRI AT ZR YT BRI R R AT T3
ARIGHDI R4, PEUALET B R, 1 42 2 5 1 534K
T E I DIREAR XS R AF, WP W] 4. =5k
ISR R BT 2 3 58 1004355 R mT 1Y e 3 m — 2
B B RIASE TR L R AR SMIE I LT ]
FEA AT B, A A IR A LR G E,
FER IR AL P ], SIDDIQUIT 45 ™ & AR S MG R
St AL IST [) R 3= B ok BEL T FsF 1) 129 ] 38 E AR J& PMV
RAEZ, ARV SR 2 S e, [
BF B A B B S BB, BRI, B
W D3, SEA P AL FH B R T TCU ¥ B4 B[] ™
ARG R IAZL R UL B HLAR S, JEE s, FL
FRHERR, X o B I RErG 2 1, ST SN, &
BB R AL S s

AJGAEBESET Z AN TCU i B4 B[] 25 J2 i 200 ik
SRR G TG R 2R bR, AABIRE R, PMV BH
ARG AEBESET- XU n ™ ™ 1CU Hif B8 BT R4
PIgE R "™, % PMV RS20 HVPL BBE I R FUS
PMV — 7 TR S E G ™ 8,y ZA I [R5
£, J3—J7 1 PMV A& LS . BB TR
AR PFMIUE FAPEZE S0 . B iR 2E A LR R A 2
HERFEMIGIRAUG . DRSS ] e
P AL P ZE A B AR B e TR ™

A R Z A2 RBP4 , A A A T i
AN, —BEUARRE | ORHTE IR . R I 55 T

- 04 -



28 TROEI, 45 o BAEIEE AR T HUROE T 1) S AR A B D 3R 34T LR Xl RS F) 52

oy
He

e

34
ME]

2

(1]

(2]

FHPMV R R Y KRR A G

M2 HVPLERFE ARG PMV 5 2R R A I,
KA AT RS, AFXT AL EE PMV BB ES
£, WHEAXHEUE HVPT B A5 Pk &2 AR
Jr PR R

% XX Wk:

IUNG B, VAHANIAN A. Epidemiology of acquired valvular heart
disease[J]. Can J Cardiol. 2014, 30(9):962-70.

TUNG B, VAHANIAN A. Epidemiology of valvular heart disease
in the adult[J]. Nat Rev Cardiol, 2011, 8(3):162-72.

TRocht (AR, B HIE , 45 . PTMC BRE% B MBI 1
FOXS R SRR B 520 [7]. P E IR E A4, 2011, 21(4):
491-493.

TRETL , BESTA, XK, AF OB E AR5 RAYIPE T A
LSRR T (9], WAL A ZRAE | 2015, 31(8): 874-878.
BARTZ R R, FERREIRA R G, SCHRODER J N, et al. Prolonged
pulmonary support after cardiac surgery: incidence, risk factors
and outcomes: a retrospective cohort study[J]. J Crit Care, 2015,
30(5): 940-944.

MKANGARA O B, ZHANG K, YANG Y, et al. Univariate risk
factors for prolonged mechanical ventilation in patients undergoing
prosthetic heart valves replacement surgery[J]. J Huazhong Univ
Sci Technolog Med Sci, 2006, 26(6):693-695.

GUMUS F, POLAT A, YEKTAS A, et al. Prolonged mechanical
ventilation after CABG: risk factor analysis[J]. J Cardiothorac Vasc
Anesth, 2015, 29(7): 52-58.

DING W, JT Q, SHI Y, et al. Predictors of low cardiac output
syndrome after isolated coronary artery bypass grafting[J]. Int
Heart J. 2015;56(2):144-9.

TOTONCHI Z, BAAZM F, CHISAZAN M, et al. Predictors of
prolonged mechanical ventilation after open heart surgery[J]. J
Cardiovasc Thorac Res. 2014;6(4):211-6.

[10] NG, RFEE, bl . RIS B A S AU I (AL SE R F) FE

+ 95

T 0], INZREEZY |, 2012, 52(20): 36-38

[11] LIO A, MICELI A, VARRONE E, et al. Mitral valve repair versus
replacement in patients with ischaemic mitral regurgitation and
depressed ejection fraction: risk factors for early and mid-term
mortality[J]. Interact Cardiovasc Thorac Surg. 2014 19(7): 64-69.

[12] MALTAIS S, SCHAFF HV, DALY RC, et al. Mitral regurgitation
surgery in patients with ischemic cardiomyopathy and ischemic
mitral regurgitation: factors that influence survival[J].J Thorac
Cardiovasc Surg. 2011, 142(5):995-1001.

[13] SIDDIQUI M M, PARAS I, JALAL A. Risk factors of prolonged

mechanical ventilation following open heart surgery: what has

changed over the last decade?[J]. Cardiovasc Diagn Ther, 2012,

2(3): 192-199.

JYRALA A, WEISS R E, JEFFRIES R A, et al. Effect of

mild renal dysfunction (s-crea 1.2-2.2 mg/dl) on presentation

[14

[}

characteristics and short- and long-term outcomes of on-pump
cardiac surgery patients[J]. Interact Cardiovasc Thorac Surg,
2010, 10(5): 777-782.

[15] HAJJAR L A, ALMEIDA J P, FUKUSHIMA J T, et al. High
lactate levels are predictors of major complications after cardiac
surgery[J]. J Thorac Cardiovasc Surg, 2013, 146(2): 455-460.

[16] BARDRELDIN A M, DOERR F, ELSOBKY §, et al. Mortality

prediction after cardiac surgery: blood lactate is indispensible[J].

Thorac Cardiovasc Surg, 2013, 61(8): 708-717.

KOGAN A, PREISMAN S, BAR A, et al. The impact of

hyperlactatemia on postoperative outcome after adult cardiac

surgery[J]. J Anesth, 2012, 26(2): 174-178.

[18] LAPAR D J, GILLEN J R, CROBY I K, et al. Predictors of

operative mortality in cardiac surgical patients with prolonged

[17

—

intensive care unit duration[J]. J Am Coll Surg, 2013, 216(6):
1116-1123.
DEVARAJAN J, VYDYANATHAN A, XU M, et al. Early

tracheostomy is associated with improved outcomes in patients

[19

—

who require prolonged mechanical ventilation after cardiac
surgery[J]. J Am Coll Surg, 2012, 214(6): 1008-1016.

(3K3E 2l )



